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SUMMARY (<250 WORDS)

Background: Crohn’s disease has a substantial negative impact on health-related quality of life
(HRQol).

Aim: To examine the effects of risankizumab on HRQoL in Crohn’s disease.

Methods: We analysed data from patients with Crohn’s disease from 12-week induction trials
ADVANCE (N=850) and MOTIVATE (N=569) with risankizumab 600 mg or 1200 mg intravenous
(IV) versus placebo IV and a 52-week maintenance trial FORTIFY (N=462) with risankizumab 180
mg or 360 mg subcutaneous (SC) versus placebo SC. Outcomes included Inflammatory Bowel
Disease Questionnaire (IBDQ), Functional Assessment of Chronic lliness Therapy-Fatigue
(FACIT-F), 36-item Short Form Health Survey (SF-36), EuroQol 5-Dimension-5-Level (EQ-5D-5L)
and work productivity. The mean change and percentages of patients achieving clinically
meaningful improvement in all outcomes were determined at Weeks 12 and 52.

Results: At Week 12, more patients in the risankizumab 600 mg or 1200 mg groups versus
placebo achieved IBDQ response (ADVANCE: 70.2%, 75.5% versus 47.8%, p<0.001; MOTIVATE:
61.7%, 68.5% versus 48.2%, p<0.01) and FACIT-F response (ADVANCE: 51.3%, 48.0% versus
35.7%, p<0.01; MOTIVATE: 44.2%, 49.1% versus 33.7%, p<0.05). These improvements persisted
at Week 52 with risankizumab maintenance treatment. Similar trends were observed for SF-36
physical and mental component summary scores, EQ-5D-5L and activity impairment within
work productivity measures.

Conclusions: Risankizumab induction therapy (600 mg IV or 1200 mg IV) led to clinically

meaningful improvements in disease-specific and general patient-reported outcomes, including



fatigue, in patients with moderate to severe Crohn’s disease. These improvements were

sustained after 52 weeks of risankizumab (180 mg SC or 360 mg SC) maintenance therapy.

Clintrials.gov numbers: NCT03105128, NCT03104413, NCT03105102
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INTRODUCTION

Crohn’s disease is a chronic, disabling, inflammatory disease affecting the gastrointestinal tract
that is progressive in nature with alternating periods of activity and remission.'? Crohn’s
disease has a substantial negative impact on health-related quality of life (HRQoL), including
psychological, social, and work-related issues.3® The BIRD study, a national survey of a large
cohort of French patients with inflammatory bowel disease (IBD), showed that approximately
half of patients had poor HRQoL, severe fatigue, and severe work impairment, and one-third
had moderate to severe disability.® Poor HRQoL and fatigue have been shown to be strongly
associated with loss of work productivity in employed patients with IBD.1° However, fatigue
related to Crohn’s disease and its treatment has not been extensively reported from pivotal

trials of drug development.

Treatment targets in IBD now include measures of HRQolL and disability.!*"*3 Per the STRIDE-II
and SPIRIT initiatives, current recommended treatment targets for patients with Crohn’s
disease include early symptom improvement (clinical response), followed by intermediate
targets of more stringent symptom control (clinical remission) and decreases in serum levels of
inflammatory biomarkers (i.e., serum C-reactive protein and fecal calprotectin), with the
ultimate long-term goals of endoscopic healing and a return to normal HRQoL.**'>14 Beyond
mucosal healing, patient-reported outcomes are becoming important measures to assess the
benefit of treatment in Crohn’s disease. These measures aid in identifying an individual
patient’s illness perceptions, are strongly associated with the patient’s quality of life, and foster
shared decision-making between patients and physicians, which is required for the successful

long-term management of Crohn’s disease.1#16



Risankizumab, a humanised immunoglobulin G1 monoclonal antibody directed against
interleukin-23 p19, is currently being investigated in the treatment of Crohn’s disease. Primary
clinical and endoscopic results of the phase 3 induction (ADVANCE and MOTIVATE) and
maintenance (FORTIFY) studies have been reported.!’*® Results of the induction trials
demonstrated that risankizumab induction treatment reduced the signs and symptoms of
Crohn’s disease and resulted in the resolution of mucosal inflammation as evaluated by
endoscopic measures.!” The maintenance trial showed that the effects of risankizumab
treatment persisted through Week 52 in patients who were clinical responders to induction

treatment.18

In this study, we present the effects of induction and maintenance treatment with risankizumab
on HRQolL and work productivity in patients with Crohn’s disease. Specifically, we evaluated the
effect of risankizumab on disease-specific and general health patient-reported outcomes in

patients with moderate to severe Crohn’s disease.

METHODS

Study design and patients

The detailed study designs and primary results from the ADVANCE, MOTIVATE, and FORTIFY
trials have previously been reported.'’*® ADVANCE was conducted at 297 sites in 39 countries
and MOTIVATE was conducted at 214 sites in 40 countries. ADVANCE (NCT03105128) and
MOTIVATE (NCT03104413) were phase 3, double-blind, randomised clinical trials (RCTs) that
evaluated the efficacy and safety of risankizumab as induction therapy in patients with

moderate to severe Crohn’s disease. Patients participating in these RCTs were >16 to <80 years



of age with moderate to severe Crohn’s disease, defined as Crohn’s Disease Activity Index
[CDAI] 220-450, average daily soft stool frequency 24 and/or daily abdominal pain score 22, and
endoscopic evidence of mucosal inflammation (Simple Endoscopic Score for Crohn’s disease
[SES-CD] 26 [>4 for isolated ileal disease] excluding the narrowing component). Eligible patients
in ADVANCE had a demonstrated inadequate response or intolerance to biologic therapy
and/or to conventional therapy, whereas all of those in MOTIVATE had a demonstrated
inadequate response to biologic therapy. Patients were randomised (using Interactive Response
Technology) 2:2:1 in ADVANCE and 1:1:1 in MOTIVATE to receive IV risankizumab 600 mg,

1200 mg, or placebo at Weeks 0, 4, and 8. In both studies, randomisation was stratified by
number of prior biologics failed, baseline corticosteroid use, and baseline SES-CD. In MOTIVATE,
the percentage of enrolled patients who failed ustekinumab was capped at 20%. Co-primary
endpoints in both RCTs were clinical remission (per CDAI <150 or average daily stool frequency
<2.8 and daily abdominal pain score <1, not worse than baseline for both) and endoscopic
response (decrease in SES-CD >50% from baseline [or for patients with isolated ileal disease and

a baseline SES-CD of 4, an at least a 2-point reduction from baseline]) at Week 12.

FORTIFY (NCT03105102) was a 52-week, phase 3, double-blind, re-randomised responder
withdrawal study evaluating the efficacy and safety of continuing risankizumab as
subcutaneous (SC) maintenance therapy versus withdrawal in patients who previously achieved
a clinical response to 12 weeks of IV risankizumab induction therapy in ADVANCE and
MOTIVATE. IV risankizumab responders were re-randomised (using Interactive Response
Technology) 1:1:1 to receive risankizumab 360 mg SC, risankizumab 180 mg SC, or placebo SC

(withdrawal from IV risankizumab) every eight weeks for 52 weeks. For patients receiving



concomitant corticosteroids during the induction studies, tapering was mandatory starting at
Week 0 of the maintenance study. Initiation of, increase in dose, or decrease in dose of other
concomitant Crohn’s disease medications (i.e., aminosalicylates, oral locally acting
corticosteroids, or immunomodulators) was prohibited during the maintenance study. Rescue
treatment (open-label risankizumab 1200 mg IV for one dose followed by 360 mg SC every eight
weeks) was available for all patients meeting criteria of increased symptoms and objective
confirmation of disease activity. Co-primary endpoints in the maintenance study were clinical
remission (defined by CDAI or stool frequency/abdominal pain score) and endoscopic response

at week 52.

All three RCTs were conducted according to the International Counsel for Harmonisation (ICH)
guidelines and the principles of the Declaration of Helsinki. All patients provided written
informed consent. The trial protocols were each approved by independent ethics committees

and institutional review boards.

Outcomes

In the present study, we examined the effect of risankizumab induction and maintenance
treatment on HRQol using disease-specific and general patient-reported outcomes. We
evaluated the change from induction baseline to Weeks 12 and 52 for all outcomes in patients
treated with risankizumab versus those receiving placebo. To assess clinically meaningful
improvements in HRQoL, we determined the percentage of patients who achieved a meaningful
within-person change (MWPC) from induction baseline for all patient-reported outcomes at

Weeks 12 and 52.



Disease-specific HRQoL outcomes

The Inflammatory Bowel Disease Questionnaire (IBDQ) is a validated and widely used disease-
specific questionnaire!®?! evaluating IBD across four dimensions: bowel symptoms, such as
loose stools and abdominal pain; systemic symptoms, such as weight loss and altered sleep
patterns; social function, such as interpersonal interactions and the need to cancel social
events; and emotional function, such as anger, depression, and embarrassment. IBDQ total
score ranges from 32 to 224, with higher scores indicating better HRQoL. IBDQ response was
defined as a > 16-point increase from induction baseline in IBDQ total score;?? IBDQ remission

was defined as a total score >170.%3

Crohn’s symptom severity

The Crohn’s symptom severity (CSS) questionnaire is a new measure that was developed based
on best practice guidelines?®?° of patient-reported outcome development and has a recall
period of seven days compared with 14 days in the IBDQ.?® The CSS is a 14-item questionnaire
designed to assess the severity of symptoms of associated Crohn’s disease and their impact on
sleep and energy. Symptoms evaluated include bowel movement frequency, passing large
amounts of gas, abdominal pain, feeling tired or lacking energy, nausea, loss of appetite, joint
pain, difficulty sleeping, bloating, diarrhea, bloody stools, constipation, vomiting, and stomach
gurgling or growling. Patients rated the first 8 items of the CSS as ‘not at all’, ‘a little bit’, or
‘very much’ and the last 6 items as ‘never’, rarely’, or ‘always’ to assess the impact or frequency
and intensity of individual symptoms. The total score for the CSS is calculated by summing the

individual item scores. The CSS ranges from 14 to 70, with higher scores indicating greater



severity. MWPC threshold for CSS was defined as 29-point increase in CSS score and was

derived from anchor-based analysis (see Appendix 1 for details).

General HRQolL outcomes

The 36-item Short Form Survey (SF-36) is a commonly used generic measure of HRQoL?” that
has been used in clinical trials to evaluate clinically meaningful changes in HRQoL.?8 The
guestionnaire has 36 items across eight domains: physical function, role limitations resulting
from physical health problems, bodily pain, general health perceptions, vitality, social
functioning, role limitations resulting from emotional problems, and general mental health. The
domain scores can be combined to calculate two summary scores: physical component
summary (PCS) and mental component summary (MCS) scores, with greater scores indicative of
better HRQoL. PCS and MCS scores are reported as a norm-based metric with a score of 50
representing the mean score of the US general population.?® MWPC thresholds were >4.1 and

>3.9 points for SF-36 PCS and SF-36 MCS, respectively.?®

The EuroQol 5-Dimension 5-Level (EQ-5D-5L) is a self-reported, standardised, non-disease-
specific measure?® evaluating health status and HRQoL. EQ-5D-5L consists of five dimensions:
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression assessed at five
levels ranging from 'no problems’ to 'extreme problems’. The measure includes a visual
analogue scale (VAS) that is rated on a scale from 0 (worst imaginable health) to 100 (best
imaginable health). MWPC threshold was defined as 29.2-point increase from induction

baseline for EQ-5D-5L VAS.%8



Fatigue

The Functional Assessment of Chronic lliness Therapy-Fatigue (FACIT-F) is a symptom-specific
subscale of FACIT composed of 13 fatigue-related questions.?° The FACIT-F questionnaire was
developed to measure fatigue in patients with chronic illness and has been validated with good
internal consistency, reproducibility, and sensitivity in patients with Crohn’s disease.3! The
FACIT-F score ranges from 0 — 52, with higher scores indicating less fatigue. The MWPC
threshold for FACIT-F, defined as a 29-point increase in FACIT-F total score from induction

baseline, was derived from anchor-based analyses (see Appendix 1 for details).

Work productivity

The Work Productivity and Activity Impairment questionnaire in Crohn’s disease (WPAI-CD) has
been validated in patients with Crohn’s disease and evaluates the impact of Crohn’s disease on
work productivity and performance of daily activities.3> WPAI-CD consists of four domains: work
time missed, impairment while working, overall work impairment, and activity impairment.
Scores are reported as impairment percentages with higher scores indicating less work
productivity and greater activity impairment. MWPC thresholds for WPAI-CD domains were

> 6.5% for work time missed, 26.1% for impairment while working, 27.3% for overall work

impairment, and >8.5% for activity impairment.33

Statistical analysis

For the induction and maintenance studies, sample size calculation was determined to detect a
treatment difference in the co-primary endpoints. The co-primary endpoints were the

percentage of patients with clinical remission and the percentage with endoscopic response at
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Week 12 in the induction trials and at Week 52 in the maintenance trial. The sample size for
each study was calculated to provide >87% power to detect anticipated treatment differences
in each co-primary endpoint between risankizumab and placebo using a Fisher’s exact test at a
two-sided significance level of 0.025 in induction studies and 0.05 in maintenance study,

respectively (see Appendix 1 for assumptions regarding power calculations).

For the induction studies, the population analysed at Week 12 included all randomised patients
who received at least one dose of IV study drug during the 12-week induction period and had
an eligible SES-CD of 26 (24 for isolated ileal disease) at baseline. For the maintenance study,
the population analysed at Week 52 included re-randomised patients who achieved a clinical
response after receiving IV risankizumab for 12 weeks in the induction studies, had at least one
dose of study drug in the maintenance study and had an eligible SES-CD of 26 (>4 for isolated

ileal disease) at induction baseline.

All analyses were performed using SAS Version 9.4 or later (SAS Institute Inc., Cary, NC 27513).
Demographics and baseline or disease characteristics were summarised by treatment group.
Categorical variables were summarised with the number and percentage of patients and

continuous variables with means and standard deviations.

At Week 12, least squares (LS) mean changes from induction baseline, along with 95%
confidence intervals (Cls) and p-values, were based on mixed-effects repeated measures model
(MMRM) analysis with categorical fixed effects of treatment, visit, and treatment-by-visit
interaction. Stratification factors included in the model were the number of prior biologics

failed (0, 1, >1 for ADVANCE and <1, >1 for MOTIVATE), baseline corticosteroid use (yes or no),
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and the continuous fixed covariate of the baseline value of the corresponding patient-reported

outcome measurement.

At Week 52, the 95% Cls for within group LS means, adjusted treatment differences, and
p-values were calculated using analysis of covariance with the following strata: endoscopic
response at Week 0 (yes or no), clinical remission status at Week 0 (yes or no), last IV dose
during risankizumab induction period (1200 mg IV or 600 mg 1V), and induction baseline and
Week 0 (i.e., maintenance baseline) patient-reported outcome scores as covariates for the
comparison of two treatment groups versus placebo. Approximately 24% and 21% of patients in
the risankizumab 180 mg and 360 mg groups, respectively, and 40% of patients in the placebo
group received rescue therapy of risankizumab due to worsening symptoms and elevated
inflammation markers. Data for these patients were censored and excluded from the primary
analysis of continuous variables. A sensitivity analysis was performed to evaluate the treatment
effect in continuous variables at Week 52 when data from censored patients remained in the
analysis. For analysis of binary variables, patients who were censored during the maintenance

trial were considered non-responders.

The percentage of patients who achieved IBDQ response and IBDQ remission were calculated at
Weeks 4, 12 and 52. The percentage of patients who achieved MWPC in FACIT-F, CSS, SF-36 PCS
and MCS, EQ-5D-5L VAS, and WPAI-CD was calculated at Weeks 12 and 52. The 95% Cls for
response rates were based on Student's t-distribution if there were missing data because of
COVID-19 or the normal approximation to the binomial distribution if there were no data

missing because of COVID-19. At Week 12, the 95% Cls and p-values for between group

12



differences were calculated with the Cochran-Mantel-Haenszel test adjusted for the number of
prior biologics failed and baseline corticosteroid use. At Week 52, the 95% Cls and p-values for
between group differences were adjusted for endoscopic response and clinical remission status
at Week 0, and last IV dose during risankizumab induction periods (1200 mg or 600 mg). The
calculations were based on non-responder imputation incorporating multiple imputation to
handle missing data because of COVID-19 or non-responder imputation only if there were no

data missing because of COVID-19.

RESULTS

Study population

A total of 850 patients (placebo: 175; risankizumab 600 mg IV: 336; risankizumab 1200 mg IV:
339) participated in the ADVANCE induction trial. Induction baseline characteristics and patient-
reported outcome scores were well-balanced across the treatment groups (Tables 1). In
ADVANCE, 28.1% of patients previously failed treatment with one biologic therapy and 29.6%

with more than one biologic therapy.

A total of 569 patients (placebo: 187; risankizumab 600 mg IV: 191; risankizumab 1200 mg IV:
191) participated in the MOTIVATE induction trial. Induction baseline characteristics and
patient-reported outcome scores were well-balanced across the treatment groups (Table 1). All
patients enrolled in MOTIVATE had demonstrated intolerance and/or inadequate response to
biologic therapy with 52.9% of the patients previously failing treatment with more than one

biologic therapy.
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Baseline patient-reported outcome scores indicate a substantial impact of Crohn’s disease on
patients’ HRQoL in both induction studies. Mean IBDQ total scores at induction baseline ranged
from 120 to 124 and from 115 to 122 across the treatment groups in ADVANCE and MOTIVATE,
respectively, which are much lower than the IBDQ remission threshold score of 170 (Table 1).
Mean SF-36 PCS and MCS scores at induction baseline were approximately 38 across treatment

groups in both studies, which is below the normal score of 50.

A total of 462 patients were clinical responders after 12-week induction with risankizumab IV
and entered the FORTIFY maintenance study; 164 were assigned to withdrawal placebo SC, 157
to risankizumab 180 mg SC, and 141 to risankizumab 360 mg SC. Mean IBDQ scores at Week O
of maintenance phase ranged from 175 to 181 across the treatment groups, indicating
substantial improvement with risankizumab induction treatment. Mean FACIT-F scores also
improved, ranging from 22 to 26 across treatment groups at induction baseline and from 39 to

41 at Week 0 of maintenance treatment.

Change in disease specific and general HRQoL outcome scores

Mean change from induction baseline to Weeks 12 and 52 in IBDQ total and domain scores,
CSS, SF-36 PCS, SF-33 MCS, EQ-5D-5L, FACIT-F, and WPAI-CD are provided in Appendix Tables 1
and 2. Numerical improvements in mean change from induction baseline to Week 12 were
observed with risankizumab 600 mg IV and risankizumab 1200 mg IV in all scores. These
improvements were statistically significant for most outcomes (Appendix Table 1).
Improvements in outcome scores reported at Week 12 persisted during maintenance

treatment (Appendix Table 2) although the adjusted treatment differences tended to be small
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and were generally not statistically significant. In a sensitivity analysis when censored data
remained in the analysis (Appendix Table 3), the adjusted treatment difference between the
risankizumab and placebo groups was greater than that observed in the primary analysis where

data were censored (Appendix Table 2).

Disease-specific HRQoL outcomes: meaningful within person change

Inflammatory Bowel Disease Questionnaire
Week 12

Regarding improvement in quality of life, more risankizumab-treated (both doses) patients
achieved an IBDQ response (increase of 216 points) compared with those receiving placebo at
Week 12 in the induction trials (600 mg IV and 1200 mg IV versus placebo 1V): ADVANCE: 70.2%
and 75.5% versus 47.8%, p<0.001; MOTIVATE: 61.7% and 68.5% versus 48.2%, p<0.01 (Figure
1A). These improvements were observed as early as Week 4, with at least 61% of risankizumab-
treated patients achieving IBDQ response. In addition, more risankizumab-treated patients
achieved IBDQ remission (2170) at Week 12 (ADVANCE: 44.5% and 51.7% versus 29.8%, p<0.01;
MOTIVATE: 38.8% and 44.7% versus 26.7%, p<0.01). At least 25% of risankizumab-treated

patients achieved IBDQ remission at Week 4 (Figure 1B).

Week 52

Patients who achieved clinical response to 12-week induction therapy were re-randomised to
receive either risankizumab 180 mg SC or 360 mg SC or were withdrawn from risankizumab and

received placebo SC (withdrawal placebo SC).
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The percentage of risankizumab-treated patients who achieved IBDQ response and remission
after 12 weeks of induction treatment persisted with 52 weeks of maintenance treatment
(Figure 1). More patients achieved IBDQ response and remission after 52 weeks of maintenance
treatment with risankizumab SC compared to withdrawal placebo SC (180 mg SC and 360 mg SC
versus withdrawal placebo SC — IBDQ response: 70.7% and 65.7% versus 50.0%, p<0.01; IBDQ

remission: 59.2% and 57.2% versus 39.5%, p<0.001).

Crohn’s symptom severity
Week 12

Clinically meaningful improvements in Crohn’s disease-related symptoms that have an impact
on HRQol were observed during induction with risankizumab. The percentage of patients who
achieved MWPC thresholds in CSS at Week 12 was greater in both risankizumab groups
compared with placebo (Figure 2A). At least 48% of patients achieved an increase of 29 points
from induction baseline in CSS scores, compared with approximately one-third of patients

receiving placebo.

Week 52

Among clinical responders to risankizumab induction therapy, clinically meaningful
improvements in CSS persisted at Week 52. The percentage of patients who achieved MWPC
threshold in CSS at Week 52 was numerically greater in both risankizumab SC groups compared
with withdrawal placebo SC (Figure 2A). At least 57% of risankizumab-treated patients achieved
an increase of 29 points from induction baseline in CSS scores, compared with 44% of patients

receiving placebo.
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General HRQoL outcomes: meaningful within person change

SF-36 PCS, SF-36 MCS, and EQ-5D-5L scores

Week 12

The percentage of patients who achieved MWPC thresholds in SF-36 PCS, SF-36 MCS, and EQ-
5D-5L at Week 12 in the induction trials was numerically greater in both risankizumab groups
compared with placebo (Figure 3). At Week 12, at least 56% of risankizumab-treated patients
achieved an increase of 24.1 points from induction baseline in SF-36 PCS, compared with
approximately 45% of patients receiving placebo (Figure 3A). Similar results were reported for

SF-36 MCS (Figure 3B) and EQ-5D-5L VAS (Figure 3C).

Week 52

Clinically meaningful improvements in SF-36 PCS, SF-36 MCS, and EQ-5D-5L VAS in patients who
responded to induction therapy persisted with 52 weeks of maintenance treatment. At least
61% of risankizumab-treated patients achieved an increase of 24.1 points from induction
baseline in SF-36 PCS, compared with 46% of patients receiving placebo (Figure 3A). Similar

results were reported for SF-36 MCS (Figure 3B) and EQ-5D-5L VAS (Figure 3C).

Fatigue
Week 12

Clinically meaningful improvements were observed in FACIT-F. The percentage of patients who
achieved MWPC thresholds in FACIT-F at Week 12 was greater in both risankizumab groups

compared with placebo. At least 44% of patients achieved an increase of 29 points from
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induction baseline in FACIT-F compared with approximately one-third of patients receiving

placebo (Figure 2B).

Week 52

Among clinical responders to risankizumab induction therapy, clinically meaningful
improvements in FACIT-F persisted at Week 52. The percentage of patients who achieved
MWPC threshold in FACIT-F at Week 52 was greater in the risankizumab 180 mg SC group
compared with withdrawal placebo SC (Figure 2B). At least 46% of risankizumab-treated
patients achieved an increase of 29 points from induction baseline in FACIT-F compared with

38% of patients receiving placebo.

WPAI-CD
Week 12

Clinically meaningful improvements were reported for impairment while working and activity
impairment. A greater percentage of patients achieved MWPC thresholds in impairment while
working and activity impairment at Week 12 (Appendix Figure 1) in risankizumab-treated
patients compared with placebo. At least 46% of risankizumab-treated patients achieved 26.1%
improvement from induction baseline in impairment while working compared with
approximately 35% of those who received placebo (Appendix Figure 1C). Regarding activity
impairment, at least 63% of risankizumab-treated patients achieved >8.5% improvement from
induction baseline compared with at least 45% of those receiving placebo (Appendix Figure 1D).
Improvement was observed in all four domains, including work time missed and impairment

while working when combining the two induction studies in the analyses (Appendix Table 4).
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Week 52

Clinically meaningful improvements in activity impairment achieved during risankizumab
induction treatment persisted at Week 52 with both doses of risankizumab, whereas
impairment while working was significant only with risankizumab 180 mg SC (Appendix

Figure 1).

DISCUSSION

The present study demonstrated the positive impact of risankizumab on disease specific and
general HRQoL measures, as well as fatigue and work productivity, all of which are of particular
relevance to patients with Crohn’s disease. Significant and clinically meaningful improvements
in IBDQ, FACIT-F, CSS, SF-36 PCS, SF-36 MCS, EQ-5D-5L, and WPAI-CD, were observed with
12-week induction treatment with risankizumab (600 mg IV and 1200 mg IV) compared with
placebo, and these improvements were sustained with risankizumab maintenance treatment
(180 mg SC or 360 mg SC) at Week 52. These findings are important as they demonstrate
movement toward normal quality of life with risankizumab treatment in patients with Crohn’s
disease. In this study, general HRQolL was improving close to normalcy as demonstrated by the
change in SF-36 PCS in patients, which was approaching the normative value of 50 in patients

treated with both doses of risankizumab maintenance treatment at Week 52.

Unigue measurements examined in this study were fatigue assessed by FACIT-F and sleep and
energy, which are captured in the CSS. Patients with Crohn’s disease often report fatigue as a
debilitating, burdensome symptom that has a detrimental effect on HRQoL.38 A recent

systematic review and meta-analysis found that 47% of patients with IBD reported experiencing
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fatigue.3* In addition, fatigue was highly prevalent (72%) in patients with active disease and was
still present in almost half of patients who were in remission.3* The presence of fatigue may be
associated with active disease, psychological distress, such as anxiety and/or depression,
anemia, sleep disturbances, altered gut microbiome, vitamin and mineral deficiencies, and
medication adverse effects.3>37 In this study, fatigue was significantly improved with both doses
of risankizumab, with approximately half of the risankizumab-treated patients achieving
clinically meaningful improvement. This improvement in FACIT-F score was maintained at Week
52. The CSS captures a number of gastrointestinal symptoms, as well as the related impact of
Crohn’s disease on sleep and energy levels that have been identified as important from the
patient perspective.?3840 Significant improvement in CSS score was observed in risankizumab-
treated patients after induction. These improvements were maintained with risankizumab
treatment during maintenance and indicate marked improvement in symptoms that patients

consider most bothersome.

It is important to keep in mind the re-randomised responder-withdrawal study design of the
maintenance study and the pharmacokinetic and pharmacodynamic profile of risankizumab
when interpreting the results. Because of the continuous nature of the induction-to-
maintenance treatments, responders who were randomised to the placebo SCin the
maintenance study were withdrawal patients who still had residual risankizumab exposure
from earlier IV induction treatment. Residual exposure from induction treatment was
previously shown to last for approximately 16—24 weeks.'® While the 52-week duration of the
maintenance study was sufficient for drug washout in the withdrawal placebo SC group and for

the risankizumab SC groups to reach steady state, a prolonged duration of the
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pharmacodynamic effects of risankizumab, which exceeded the duration of pharmacokinetic
effects, was previously reported.'® Mean serum interleukin-22 levels showed that the
interleukin-23 pathway in patients in the withdrawal placebo SC group remained suppressed
through Week 52 compared with levels at the induction baseline.'® The prolonged effect of
risankizumab may explain why the adjusted treatment difference in patient-reported outcomes
between risankizumab SC and withdrawal placebo SC at Week 52 are not statistically

significant.

In addition, in the analysis of continuous variable of patient-reported outcomes, patients who
had worsening symptoms and received rescue medication or Crohn’s disease-related
corticosteroid were censored and not included in the Week 52 analysis to avoid an impact of
rescue therapy/corticosteroid use on the outcomes assessed. However, this approach could
also pose a potential bias such that patients who remained in the Week 52 analyses were more
likely to have better clinical and patient-reported outcomes, and thus underestimate the true
treatment effect. In the sensitivity analysis, we included patients who were censored in the
Week 52 analysis and observed that the outcomes in the withdrawal placebo group were in
general worse than those in primary analysis, indicating the difference between patients who
were censored and not censored. Note that the approach taken in the sensitivity analysis might
also underestimate the true treatment effect as outcomes are expected to be worse if none of
the placebo patients received rescue therapy. The significant treatment effects observed in the
sensitivity analysis of continuous variables were also more aligned with the results from non-
responder imputation analyses for the binary variable outcomes, which might be a better

approach to evaluate the treatment effect.

21



The economic burden of Crohn’s disease is substantial** and may include costs associated with
treating a number of chronic comorbid conditions or complications, such as bowel obstruction,
anemia, colorectal cancer, fatigue, and anxiety/depression, as well as costs associated with
impaired work productivity.***> Loss of work productivity can result from absenteeism, short-
and long-term disability, unemployment, early retirement, and/or reduced productivity while
working because of symptoms from Crohn’s disease. Based on the reduction in overall work
impairment after treatment with risankizumab compared with the withdrawal placebo group,
and an average hourly wage of $31.03 in the US in November 2021,% an estimated savings of
S4841 to 56454 per patient per year could be achieved with risankizumab maintenance
treatment. Similarly, in European countries, using an average hourly wage of €28.5 in 2020,%’

the estimated savings would be €4446 to €5928 per patient per year.

An important strength of this study is that HRQoL was comprehensively measured, including
many different aspects important to patients with Crohn’s disease. In addition, this study
evaluates a large sample size and assesses longitudinal follow-up over 52 weeks. A few
limitations should be considered when interpreting the results, especially in the maintenance
phase. The treatment effect on continuous patient-reported outcomes at Week 52 in the
risankizumab versus withdrawal placebo groups might be underestimated due to the prolonged
effect of risankizumab and exclusion of censored data. The non-responder imputation on binary
variables might be a more appropriate analysis to address the disproportional difference in
censored data and could represent a meaningful within-patient change assessment. Lastly,
these results were obtained in patients with Crohn’s disease who were enrolled in a clinical trial

and may not be generalisable to all patients.
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Conclusions

Risankizumab induction therapy (600 mg IV or 1200 mg IV) led to significant improvements in
disease-specific and general patient-reported outcomes, including fatigue, in patients with
moderate to severe Crohn’s disease with a documented inadequate response to conventional
or biologic therapy. These improvements were sustained after 52 weeks of risankizumab

(180 mg SC or 360 mg SC) maintenance therapy.
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TABLES

Table 1 Baseline characteristics

ADVANCE

MOTIVATE
PBO RZB RZB PBO RZB RZB
v 600 mg IV 1200 mg IV v 600 mg IV 1200 mg IV
N =175 N =336 N =339 N=187 N=191 N =191
Age (years), mean + SD 37.1+13.4 38.3+133 37.0+13.2 39.3+13.5 40.2 +13.6 39.3+129
Male, n (%) 88 (50.3) 189 (56.3) 183 (54.0) 99 (52.9) 92 (48.2) 102 (53.4)
Race
White, n (%) 134 (76.6) 258 (76.8) 247 (72.9) 162 (86.6) 176 (92.1) 168 (88.0)
Asian, n (%) 31(17.7) 65 (19.3) 74 (21.8) 15 (8.0) 8(4.2) 14 (7.3)
Black or African American, n (%) 9(5.1) 9(2.7) 13 (3.8) 7(3.7) 7 (3.7) 8(4.2)
Native Hawaiian or other Pacific Islander 1(0.6) 0 1(0.3) 2(1.1) 0 0
Multiple 0 4(1.2) 4(1.2) 1(0.5) 0 1(0.5)
CD duration (years), mean + SD 8.2+7.1 9.0+8.8 89+84 12.5+9.7 109+7.7 11.8+9.1
CD location, n (%)
lleal only 19 (10.9) 52 (15.5) 54 (15.9) 26 (13.9) 33 (17.3) 21 (11.0)
Colonic only 70 (40.0) 115 (34.2) 118 (34.8) 73 (39.0) 75 (39.3) 74 (38.7)
lleal-colonic 86 (49.1) 169 (50.3) 167 (49.3) 88 (47.1) 83 (43.5) 96 (50.3)
Baseline CDAI, mean £ SD 319.2+594 311.2+62.4 311.5+68.4 319.6 £69.8 310.7 £ 63.6 312.5+61.2
Baseline corticosteroid use, n (%) 50 (28.6) 102 (30.4) 101 (29.8) 68 (36.4) 65 (34.0) 62 (32.5)
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ADVANCE MOTIVATE
PBO RZB RZB PBO RZB RZB
v 600 mg IV 1200 mg IV v 600 mg IV 1200 mg IV
N =175 N =336 N =339 N=187 N=191 N=191

Failed >1 prior biologics, n (%) 56 (32.0) 95 (28.3) 101 (29.8) 99 (52.9) 99 (51.8) 103 (53.9)
IBDQ total score 122.7 +32.5 119.7+31.3 123.9+32.7 115.0+31.9 119.4 + 28.7 122.0+31.2
IBDQ domain scores

Bowel symptom 39.2+9.9 38.5+9.1 39.2+9.8 36.5+9.0 38.5+9.1 38.5+9.2

Emotional function 47.8 +13.8 46.2+13.6 48.0+13.7 454 +14.6 459+12.8 48.1+13.5

Social function 195+7.3 19.1+7.4 20.1+7.6 18.1+7.3 19.0+6.8 19.5+7.6

Systemic symptom 16.2+5.7 15.8+5.4 16.6 £5.5 15.1+5.0 16.1+49 159+5.3
CSS 394184 39.8+7.5 39.6+8.4 42.2 +8.0 40.0+7.8 41.2 £8.5
SF-36 PCS 389+7.6 38.2+7.2 39.1+7.6 37.2+7.0 38.0+75 37.7+8.0
SF-36 MCS 40.0+9.7 38.0+10.5 39.1+10.8 37.9+10.8 38.4+10.5 39.7+£10.5
EQ-5D-5L VAS 49.2+19.4 50.0+19.2 51.0+18.4 456 +17.7 489+ 19.5 49.7+21.1
FACIT-F 25.8+11.2 24.1+115 25.7+11.1 21.5+10.8 23.5+9.6 23.4+113
WPAI-CD

Work time missed? (%) 21.6 £30.0 23.7+29.0 25.9+32.7 28.4+32.8 29.7 £33.0 24.0+31.7

Impairment while working? (%) 50.1+23.9 51.6 £24.8 48.6 £22.0 52.3+24.7 49.9+22.7 48.7 +23.5

Overall work impairment @ (%) 58.6 +26.5 60.9 +27.6 59.8+27.4 63.6 +27.6 63.1+26.5 58.6 +28.4

Activity impairment (%) 59.5+23.0 59.9+24.2 55.8+25.4 62.6+25.4 60.1+23.1 59.4 +25.6

@Reported only for patients who were employed at baseline. Approximately 57% of patients in ADVANCE and 52% of patients in MOTIVATE were employed at

baseline.
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CD, Crohn’s disease; CDAI, Crohn’s disease activity index; CSS, Crohn’s symptom severity; EQ-5D-5L, EuroQol 5 Dimension 5 Level quality of life survey; FACIT-F,
Functional Assessment of Chronic Iliness Therapy-Fatigue; IBDQ, Inflammatory Bowel Disease Questionnaire; IV, intravenous; MCS, mental component
summary; PBO, placebo; PCS, physical component summary; RZB, risankizumab; SD, standard deviation; SF-36, 36-item Short Form Health Survey; VAS, visual
analogue scale, WPAI-CD, Work Productivity and Activity Impairment questionnaire in Crohn’s Disease.
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FIGURE LEGENDS

Figure 1. Percentage of patients achieving IBDQ response and IBDQ remission at Weeks 4, 12,
and 52.

A. IBDQ response was defined as an increase 216 points from induction baseline in IBDQ total
score.

B. IBDQ remission was defined as IBDQ total score 2170 points.

*p<0.05, **p<0.01, ***p<0.001 for PBO vs RZB.

Cl confidence interval; IBDQ, inflammatory bowel disease questionnaire; IV, intravenous; PBO,

placebo; RZB, risankizumab; SC, subcutaneous.

Figure 2. Percentage of patients who achieved MWPC threshold in CSS and FACIT-F at Weeks
12 and 52.

A. CSS response was defined as an increase 29 points from induction baseline in CSS score.
*p<0.05, **p<0.01, ***p<0.001 for PBO vs RZB.

B. FACIT-F response was defined as an increase 29 points from induction baseline in FACIT-F
score.

Cl, confidence interval; CSS, Crohn’s symptom severity; FACIT-F, Functional Assessment of
Chronic lliness Therapy-Fatigue; IV, intravenous; RZB, risankizumab; SC, subcutaneous; SF-36,

36-item Short Form Health Survey.

Figure 3. Percentage of patients who achieved MWPC threshold in SF-36 PCS, SF-36 MCS and EQ-5D-5L

VAS at Weeks 12 and 52
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A. SF-36 PCS response was defined as an increase 24.1 points from induction baseline in SF-36
PCS score.

B. SF-36 MCS response was defined as an increase 23.9 points from induction baseline in SF-36
MCS score.

C. EQ-5D-5L response was defined as an increase 29.2 points from induction baseline in EQ-5D-
5L VAS score.

*p<0.05, **p<0.01, ***p<0.001 for PBO vs RZB.

Cl, confidence interval; EQ-5D-5L, EuroQol 5 Dimension 5 Level quality of life survey; IV, intravenous;

MCS, mental component summary; PBO, placebo; PCS, physical component summary; RZB,

risankizumab; SC, subcutaneous; SF-36, 36-item Short Form Health Survey.
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FIGURES

Figure 1. Percentage of patients achieving IBDQ response and IBDQ remission at Weeks 4, 12, and 52.
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Figure 2. Percentage of patients who achieved MWPC threshold in CSS and FACIT-F at Weeks

12 and 52
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Figure 3. Percentage of patients who achieved MWPC threshold in SF-36 PCS, SF-36 MCS and

EQ-5D-5L VAS at Weeks 12 and 52
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APPENDIX

FACIT-Fatigue

The Functional Assessment of Chronic lliness Therapy (FACIT) measurement system is a comprehensive
compilation of questions that measure health-related quality of life in patients with cancer and chronic
diseases. General information, a list of statements in the measure, and the scoring manual for the FACIT

subscale used in this study can be found at https://www.facit.org/measures/FACIT-Fatigue.

Anchor-based Methodology

Using data generated from the two induction studies (ADVANCE and MOTIVATE), anchor-based
methods were employed to generate results that could be used as a treatment responder definition of
the observed within-person change for the FACIT-F total score and the Crohn’s symptom severity (CSS)
score. In anchor-based approaches, external indicators are used to identify patients who have
experienced an improvement, no change, or deterioration on the concept being measured, or the
broader condition under evaluation.

For this study, the FACIT-F total score and CSS score were anchored to categories defined by Patient
Global Impression of Severity (PGIS) and Patient Global Impression of Change (PGIC) scores between
Baseline and Week 12. A one- to two-point improvement on the seven-level PGIS, and a seven-level
PGIC response of ‘'minimally improved‘ and ‘much improved’, were used as the main definitions of

improvement for the two anchors. These were used to estimate the meaningful within-person change
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for the FACIT-F total score change and the CSS score change from baseline, according to the FDA

guidance.!

Statistical assumptions for power calculations

Power calculations for ADVANCE determined that, assuming a clinical remission rate of 27.8%
for risankizumab and 12% for the placebo, a sample size of 342 patients for each risankizumab
group and 171 patients in the placebo group has 97% power to detect a treatment difference
between risankizumab and placebo in clinical remission at Week 12 using a Fischer’s exact test
at alpha of 0.025 (two-sided). Assuming an endoscopic response rate of 25.5% for risankizumab
and 8% for placebo, this sample size has 99% power to detect a treatment difference between
risankizumab and placebo at Week 12 in endoscopic response rate. Power calculations for the
MOTIVATE trial determined that, assuming a clinical remission rate of 23.5% for risankizumab
and 10% for placebo, a sample size of 193 patients per treatment group has 89% power to
detect a difference between risankizumab and placebo in clinical remission rates at Week 12
using Fischer’s exact test at alpha of 0.025 (two-sided). Assuming an endoscopic response rate
of 17% for risankizumab and 5% for placebo, this sample size has 93% power to detect a
difference between risankizumab and placebo at Week 12 in endoscopic response rates. Power
calculations for the FORTIFY trial determined that, assuming a clinical remission rate of 40% for

risankizumab and 20% for the withdrawal placebo group, a sample size of 150 patients in each

! United States Food and Drug Administration. Patient-focused drug development guidance public workshop.
Methods to identify what is important to patients and select, develop, or modify fit-for-purpose clinical outcomes
assessments workshop. October 15-16, 2018. https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-
drug-development-quidance-methods-identify-what-important-patients-and-select. Accessed March 11, 2022.

43


https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-drug-development-guidance-methods-identify-what-important-patients-and-select
https://www.fda.gov/drugs/news-events-human-drugs/patient-focused-drug-development-guidance-methods-identify-what-important-patients-and-select

treatment group has 92% power to detect a treatment difference between risankizumab and
placebo at Week 52 using Fisher’s exact test at alpha of 0.05 (two-sided). Assuming an
endoscopic response rate of 36% for risankizumab and 10% for withdrawal placebo, this sample
size has 99% power to detect a treatment difference between risankizumab and placebo at

Week 52 in endoscopic response rates.

44



Appendix Table 1. Change from induction baseline in patient reported outcomes at Week 12

ADVANCE

MOTIVATE

Change from induction baseline

Adjusted treatment difference

Change from induction baseline

Adjusted treatment

difference
PBO RZB RZB RZB RZB PBO RZB RZB RZB RZB
Mean change
(95% Cl) v 600 mg IV 1200 mg IV 600 mg IV 1200 mg IV v 600 mg IV 1200 mg IV 600 mg IV 1200 mg IV
’ N =175 N =336 N =339 vs PBO IV vs PBO IV N =187 N =191 N =191 vs PBO IV vs PBO IV
n=134 n=302 n=310 20.7 19.4 n=144 n=168 n=172 12.4 15.0
IBDQ total score 23.6 44.3 43.0 (14.3,27.1) (13.1, 25.8) 27.2 39.6 42.2 (5.0, 19.8) (7.7,22.4)
(18.2, 28.9) (40.6, 48.0) (39.4, 46.6) D D (21.8, 32.6) (34.5, 44.7) (37.1,47.3) & ok
IBDQ domain scores
n=134 n=302 n=310 7.0 6.5 n=144 n=168 n=172 4.1 5.5
Bowel symptom 7.9 14.9 14.4 (5.0,9.0) (4.5, 8.5) 9.1 13.3 14.6 (1.9, 6.4) (3.2,7.8)
(6.2,9.5) (13.7, 16.0) (13.2, 15.5) B B (7.4,10.8) (11.7, 14.8) (13.1,16.2) ok ok
n=134 n=302 n=310 7.0 6.5 n=144 n=168 n=172 3.8 43
Emotional function 7.9 14.9 14.4 (4.5,9.5) (4.0,9.0) 9.4 13.2 13.7 (0.9,6.7) (1.4,7.2)
(5.8, 10.0) (13.4, 16.3) (13.0, 15.8) *Ex ko (7.2, 11.5) (11.2,15.2) (11.7,15.7) ¥ **
n=134 n=302 n=310 35 3.2 n=144 n=168 n=172 24 2.7
Social function 4.0 7.4 7.2 (2.2,4.8) (2.0, 4.5) 4.5 7.0 7.2 (1.0, 3.9) (1.2,4.1)
(2.9, 5.0) (6.7,8.2) (6.5,7.9) kX kX (3.5, 5.6) (6.0, 8.0) (6.2, 8.2) *x Hokx
n=134 n=302 n=310 2.9 3.0 n=144 n=168 n=172 1.9 2.5
Systemic symptom 4.1 7.1 7.1 (1.8,4.1) (1.8,4.2) 43 6.2 6.8 (0.6,3.2) (1.2,3.8)
(3.1,5.1) (6.4,7.8) (6.4,7.8) ko ko (3.3,5.3) (5.3,7.1) (5.9,7.7) * *Ex
n=132 n=306 n=312 -5.5 -5.2 n=145 n=167 n=172 3.5 -4.3
Css -6.0 -11.5 -11.2 (-7.1,-3.9) (6.8, -3.6) -7.5 -11.0 -11.8 (-5.4,-1.6) (-6.1,-2.4)
(-7.4,-4.6) (-12.4,-10.6) (-12.1, -10.3) oxk oxk (-8.9,-6.1) (-12.3,-9.7) (-13.1, -10.5) xRk xRk
n=134 n=302 n=309 2.9 3.3 n=142 n=167 n=172 2.2 2.7
SF-36 PCS 5.5 8.4 8.8 (1.5,4.3) (1.9,4.7) 5.2 7.5 8.0 (0.6, 3.9) (1.1,4.4)
(4.3,6.7) (7.6,9.2) (8.0,9.6) roxE roxE (4.0, 6.4) (6.3, 8.6) (6.8,9.1) % *x
n=134 n=302 n=309 3.8 3.5 n=142 n=167 n=172 2.1 1.2
SF-36 MCS 3.8 7.6 7.3 (2.0, 5.6) (1.7,5.3) 4.9 7.0 6.0 (0.1,4.2) (-0.9, 3.2)
(2.3,5.3) (6.6, 8.7) (6.2, 8.3) *okx *okx (3.4, 6.4) (5.6, 8.4) (4.6, 7.5) * NS
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n=134 n=303 n=310 9.3 8.8 n=144 n=168 n=173 7.7 9.6
EQ-5D-5L VAS 9.8 19.1 18.6 (5.6, 13.1) (5.1,12.5) 10.7 18.4 20.3 (3.7, 11.7) (5.6, 13.5)
(6.7, 13.0) (17.0, 21.3) (16.5, 20.8) *k* *k* (7.8,13.7) (15.6, 21.2) (17.5, 23.0) ok *E*
n=134 n=302 n=310 5.2 4.1 n=144 n=168 n=172 2.8 3.0
FACIT-F 6.0 11.2 10.1 (3.2,7.2) (2.1,6.1) 7.7 10.5 10.8 (0.4,5.1) (0.7, 5.3)
(4.4,7.7) (10.1, 12.4) (9.0, 11.3) Hokk Hokk (6.0, 9.4) (8.9, 12.1) (9.2, 12.4) * *ox
WPAI-CD
n=65 n=156 n=162 —6.8 -10.2 n=68 n=73 n=86 -3.5 -4.4
Work time missed 2 (%) 3.5 -3.3 —6.6 (-14.5, 0.8) (-17.8, -2.6) -3.3 -6.8 -7.7 (-12.0,5.1 (-12.6, 3.9)
(2.9, 10.0) (-7.5,1.0) (-10.8, -2.5) NS *ox (9.6, 3.0) (-12.9,-0.7) (-13.2,-2.1) NS) NS
n=59 n=142 n=144 -8.5 -8.9 n=61 n=67 n=73 -6.0 -6.7
Impairment while working @ (%) -12.2 -20.7 -21.1 (-15.4,-1.6) (-15.7,-2.0) -14.6 -20.6 -21.3 (-13.5, 1.5) (-14.0, 0.6)
(-18.0, -6.5) (—24.6,-16.9) (—24.9,-17.3) * * (-20.1,-9.0) (-25.9,-15.3) (-26.3,-16.2) NS NS
n=65 n=156 n=162 -9.6 -12.1 n=68 n=73 n=86 -7.3 -8.8
Overall work impairment @ (%) -8.3 -17.9 -20.5 (-17.9,-1.3) (—20.4,-3.9) -12.3 -19.6 -21.0 (-16.4, 1.8) (-17.5,-0.0)
(-15.4,-1.3) (=22.5,-13.3) (=25.0,-15.9) e et (-18.9, -5.6) (-26.0,-13.1) (-26.9, -15.1) NS <
n=133 n=301 n=308 -9.1 -9.6 n=142 n=167 n=172 -9.7 -7.5
Activity impairment (%) -13.4 224 -23.0 (-14.1,-4.0)  (-14.7,-4.5) -14.0 -23.8 215 (-15.0,4.5)  (-12.8,-2.3)
(-17.7,-9.1) (-25.4, -19.5) (-25.9,-20.1) *kx *kx (-17.9,-10.1) (-27.4,-20.1) (-25.2,-17.9) Hkx *k

*p<0.05; **p<0.01; ***p<0.001 for RZB versus PBO.

2Reported only for patients who were employed.

Cl, confidence interval; CSS, Crohn’s symptom severity; EQ-5D-5L, EuroQol 5 Dimension 5 Level quality of life survey; FACIT-F, Functional Assessment of Chronic

lliness Therapy-Fatigue; IBDQ, Inflammatory Bowel Disease Questionnaire; IV, intravenous; LS, least squares; MCS, mental component summary; NS, not

statistically significant; PBO, placebo; PCS, physical component summary; RZB, risankizumab; SF-36, 36-item Short Form Health Survey; VAS, visual analogue

scale; WPAI-CD, Work Productivity and Activity Impairment questionnaire in Crohn’s Disease.
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Appendix Table 2. Change from induction baseline in patient-reported outcomes at Week 52

(excluding data points after censoring)

FORTIFY
Change from induction baseline Adjusted treatment difference
Mean change Withdrawal RZB RZB RZB RZB
(95% Cl) & PBO SC 180 mg SC 360 mg SC 180 mg SC 360 mg SC
¢ N =164 N =157 N =141 vs PBO SC vs PBO SC
n=93 n=117 n=104 4.5 5.8
IBDQ total score 56.4 60.9 62.2 (-2.3,11.3) (1.2, 12.8)
(51.3, 61.6) (56.3, 65.5) (57.4, 67.0) NS NS
IBDQ domain scores
n=93 n=117 n=104 1.6 1.8
Bowel symptom 18.1 19.7 19.9 (0.7, 3.8) (0.6, 4.1)
(16.4, 19.8) (18.1, 21.2) (18.3, 21.5) NS NS
n=93 n=117 n=104 1.3 2.6
Emotional function 18.9 20.3 21.6 (-1.4,4.0) (-0.1,5.4)
(16.9, 21.0) (18.5, 22.1) (19.7, 23.5) NS NS
n=93 n=117 n=104 1.1 0.8
Social function 9.8 10.9 10.6 (0.1, 2.4) (0.5, 2.0)
(8.9, 10.7) (10.1, 11.7) (9.7, 11.4) NS NS
n=93 n=117 n=104 0.6 1.2
Systemic symptom 9.2 9.7 10.4 (-0.7,1.8) (0.2, 2.5)
(8.2,10.2) (8.9, 10.6) (9.4, 11.3) NS NS
n=143 n=140 n=126 3.3 -2.6
CSS -10.1 -13.3 -12.6 (-5.2,-1.3) (4.6, —0.6)
(-11.4,-8.7) (-14.7,-11.9) (-14.1,-11.1) *% *
n=92 n=117 n=103 0.6 0.6
SF-36 PCS 11.3 11.9 12.0 (1.0, 2.2) (1.1, 2.3)
(10.1, 12.6) (10.8,13.0) (10.8,13.1) NS NS
n=92 n=117 n=103 17 23
SF-36 MCS 9.1 10.8 11.4 (-0.4,3.7) (0.2, 4.4)
(7.6, 10.7) (9.4, 12.2) (10.0, 12.8) NS *
n=93 n=117 n=104 1.9 2.6
EQ-5D-5L VAS 26.6 28.5 29.2 (2.1, 6.0) (-1.6,6.7)
(23.6, 29.6) (25.8,31.3) (26.3,32.0) NS NS
n=93 n=117 n=104 0.5 0.4
FACIT-F 15.0 15.5 15.4 (-1.7,2.7) (-1.9,2.7)
(13.3, 16.6) (23.9, 17.0) (13.8,17.0) NS NS
WPAI-CD
n=54 n=62 n=50 -5.8 -4.3
Work time missed 2 (%) -8.1 -13.9 -12.4 (—14.4, 2.7) (-13.2, 4.6)
(—-14.2,-2.0) (—19.8,-8.0) (—18.8,-5.9) NS NS
n=46 n=59 n=44 -4.9 -3.1
Impairment while working 2 (%) -25.0 -29.9 -28.1 (-12.2, 2.5) (-10.9, 4.8)
(-30.5,-19.6)  (-34.9,-25.0) (-33.8,-22.5) NS NS
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FORTIFY
Change from induction baseline Adjusted treatment difference
Mean change Withdrawal RZB RZB RZB
(95% Cl) g PBO SC 360 mg SC 180 mg SC 360 mg SC
> N =164 N =141 vs PBO SC vs PBO SC
n=54 n=50 —6.6 -2.9
Overall work impairment 2 (%) -27.0 -29.9 (-16.7, 3.4) (-13.5,-7.7)
(-34.3,-19.7)  (-40.6,-26.7) (-37.6,-22.2) NS NS
n=92 n=102 -3.3 -1.8
Activity impairment (%) -31.7 -33.5 (-9.0, 2.4) (-7.7,4.1)
(—36.0, -27.4) (-38.9,-31.1) (-37.6,-29.4) NS NS

*p<0.05; **p<0.01; ***p<0.001 for RZB versus PBO.
2Reported only for patients who were employed.

Cl, confidence interval; CSS, Crohn’s symptom severity; EQ-5D-5L, EuroQol 5 Dimension 5 Level quality of life
survey; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; IBDQ, Inflammatory Bowel Disease
Questionnaire; LS, least squares; MCS, mental component summary; NS, not statistically significant; PBO, placebo;
PCS, physical component summary; RZB, risankizumab; SC, subcutaneous; SF-36, 36-item Short Form Health
Survey; VAS, visual analog scale; WPAI-CD, Work Productivity and Activity Impairment questionnaire in Crohn’s

Disease.
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Appendix Table 3. Change from induction baseline in patient-reported outcomes at Week 52

(including data points after censoring)

FORTIFY
Change from induction baseline Adjusted treatment difference
Mean change Withdrawal RZB RZB RZB RZB
(95% Cl) & PBO SC 180 mg SC 360 mg SC 180 mg SC 360 mg SC
¢ N =164 N =157 N =141 vs PBO SC vs PBO SC
n=152 n=148 n=132 8.8 8.0
IBDQ total score 48.9 57.7 56.9 (2.6, 14.9) (1.6, 14.3)
(44.6, 53.3) (53.3,62.2) (52.2, 61.6) *x *
IBDQ domain scores
n=152 n=148 n=132 2.8 2.1
Bowel symptom 15.9 18.7 18.0 (0.7, 4.8) (0.0, 4.2)
(14.4,17.3) (17.2,20.1) (16.5, 19.5) ** NS
n=152 n=148 n=132 3.1 3.6
Emotional function 16.1 19.1 19.7 (0.6, 5.5) (1.1,6.1)
(14.4,17.8) (17.4, 20.9) (17.8, 21.5) * *x
n=152 n=148 n=132 1.6 1.2
Social function 8.8 10.4 10.0 (0.5, 2.8) (0.0, 2.4)
(8.0, 9.6) (9.6, 11.3) (9.1, 10.8) *x NS
n=152 n=148 n=132 1.4 1.5
Systemic symptom 7.9 9.4 9.4 (0.3, 2.6) (0.3,2.7)
(7.1, 8.7) (8.5, 10.2) (8.6, 10.3) * *
n=155 n=152 n=133 -1.1 -0.5
(O -13.0 -14.1 -13.4 (2.8, 0.5) (-2.2,1.3)
(-14.2,-11.8) (-15.3,-12.9) (-14.7,-12.2) NS NS
n=151 n=148 n=131 1.6 1.4
SF-36 PCS 9.9 11.5 11.3 (0.1, 3.0) (0.1, 2.8)
(8.9, 10.9) (10.5, 12.5) (10.2,12.4) * NS
n=151 n=148 n=131 2.4 2.7
SF-36 MCS 7.5 9.9 10.2 (0.7,4.1) (0.9, 4.5)
(6.3, 8.7) (8.7,11.1) (8.9, 11.5) *x *%
n=152 n=148 n=132 33 3.5
EQ-5D-5L VAS 22.6 25.9 26.1 (-0.4,7.1) (-0.4,7.3)
(19.9, 25.2) (23.2, 28.6) (23.2, 28.9) NS NS
n=152 n=148 n=132 1.8 1.1
FACIT-F 13.0 14.8 14.1 (0.1, 3.7) (-0.9,3.1)
(11.6, 14.4) (13.4, 16.2) (12.6, 15.6) NS NS
WPAI-CD
n=79 n=77 n=68 -6.9 -2.7
Work time missed 2 (%) -8.7 -15.6 -11.4 (-14.0, 0.3) (-10.0, 4.6)
(-13.7,-3.7) (-20.7,-10.5) (-16.7,-6.0) NS NS
n=68 n=73 n=60 -7.4 -4.8
Impairment while working 2 (%) -22.1 -29.5 -26.9 (-13.9,-1.0) (-11.6, 2.0)
(-26.7,-17.5)  (-34.1,-25.0) (-31.8,-21.9) * NS
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FORTIFY
Change from induction baseline Adjusted treatment difference
Mean change Withdrawal RZB RZB RZB
(95% Cl) g PBO SC 360 mg SC 180 mg SC 360 mg SC
> N =164 N =141 vs PBO SC vs PBO SC
n=79 n=68 -9.0 -3.1
Overall work impairment 2 (%) -24.6 -27.7 (-17.5, -0.6) (-11.8, 5.6)
(=30.5,-18.6) (-39.7,-27.5) (-34.1,-21.3) < NS
n=151 n=129 -8.0 -7.1
Activity impairment (%) -26.1 -33.2 (-13.0,-3.0) (-12.3,-1.9)
(—29.6, —22.5) (-37.7,-30.5) (-37.0,-29.3) *E *E

*p<0.05; **p<0.01; ***p<0.001 for RZB versus PBO.
2Reported only for patients who were employed.

Cl, confidence interval; CSS, Crohn’s symptom severity; EQ-5D-5L, EuroQol 5 Dimension 5 Level quality of life
survey; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; IBDQ, Inflammatory Bowel Disease
Questionnaire; LS, least squares; MCS, mental component summary; NS, not statistically significant; PBO, placebo;
PCS, physical component summary; RZB, risankizumab; SC, subcutaneous; SF-36, 36-item Short Form Health
Survey; VAS, visual analog scale; WPAI-CD, Work Productivity and Activity Impairment questionnaire in Crohn’s

Disease.
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Appendix Table 4. Percentage of patients achieving MWPC in WPAI-CD from induction baseline to Week 12: Combined results

from ADVANCE and MOTIVATE

PBO IV RZB 600 mg IV RZB 1200 mg IV

WPAI-CD domains N n (%) 95% Cl N n (%) 95% Cl N n (%) 95% Cl
Work time missed (2 6.5%) 192 55 (28.8) 22.4-352 | 303 | 113(37.4)* | 31.9-42.0 | 319 117 (36.7)* 31.4-42.0
Impairment while working (= 6.1%) | 192 70 (36.4) 29.6-43.2 | 303 | 149 (49.1)** | 43.4-54.7 | 319 164 (51.5)** | 46.0-57.0
Overall work impairment (= 7.3%) | 192 72 (37.4) 30.5-44.2 | 303 | 151(49.7)** | 44.1-55.4 | 319 | 171(53.6)*** | 48.2-59.1
Activity impairment (> 8.5%) 362 | 169 (46.7) 415-51.9 | 527 |349(66.2)*** | 62.2-70.3 | 530 | 346(65.3)*** | 61.2-69.3

*p<0.05; **p<0.01; ***p<0.001 for risankizumab versus placebo.
MWPC, meaningful within person change; WPAI-CD, Work Productivity and Activity Impairment questionnaire in Crohn’s disease.
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Appendix Figure 1. Percentage of patients who achieved MWPC threshold in WPAI-CD at Weeks 12

and 52

A. Work time missed response was defined as a 27.3% change from induction baseline in
WPAI-CD absenteeism score.

B. Impairment while working response was defined as 26.1% change from induction baseline in
WPAI-CD presenteeism score.

C. Overall work impairment response was defined as 27.3% change from induction baseline in
WPAI-CD overall work impairment score.

D. Activity impairment response was defined as 28.5% change from induction baseline in
WPAI-CD activity impairment score.

*p<0.05, **p<0.01, ***P<0.001 for PBO vs RZB.

Cl, confidence interval; IV, intravenous; PBO, placebo; RZB, risankizumab; SC, subcutaneous;
WPAI-CD, Work Productivity and Activity Impairment questionnaire in Crohn’s disease.
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Appendix Figure 1. Percentage of patients who achieved MWPC threshold in WPAI-CD at

Weeks 12 and 52

. A. Overall work impairment
Week 12 i Week 52

=%

40 -

Percentage of Patients (95% Cl)

20 -

ADVANCE MOTIVATE FORTIFY

wPBOIV  wRIBGOOMg’Y  mRZE 1200 mg v =8 Withorawal PBOSC W RZB 180mg SC W RZB 350 mg SC



Percentage of Patients (95% Cl)

Percentage of Patients (95% Cl)

B. Work time missed
Week 12

100 -

ADVANCE

MOTIVATE

BPBOIV  WRIBGOOMEV  WRZB 1200mgV

C. Impairment while working

100

Week 12

80 -

40 -

20 -

ADVANCE

=PEOIV wRZBE0OmgIVY wRZIB 1200mglV

MOTIVATE

Week 52

FORTIFY
8 Withdrawal PEOSC WAZB 190mgSC M AZB 360 mg SC

Week 52

FORTIFY

= Withdrawai PBO SC SRZB 180mgSC  mRZB 260 mg &

54



Percentage of Patients (95% Cl)

D. Activity impairment
Week 12 | Week 52

e -

xEx

ADVANCE MOTIVATE FORTIFY

sPEOIV wRZBEOmgIV  mRZB 2200mglV EWithdraved PBOSC ®RZB180mg ¢ WRZE 260 mg

55



