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Mirikizumab is an antibody against the p19 subunit of interleukin 23 that has demonstrated
clinical efficacy and was well tolerated following 12 weeks of induction treatment in a phase 2
trial of patients with moderate to severe ulcerative colitis. We present results of the open-label
extended induction period in patients who did not initially respond to treatment with
mirikizumab.
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METHODS:
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This study was a continuation of I6T-MC-AMAC, a double-blind trial, performed at 75 sites in 14
countries, inwhich patientswithmoderate to severe ulcerative colitis were randomly assigned to
12 weeks induction therapy with 50 mg, 200 mg, or 600 mg mirikizumab or placebo. Patients
without a clinical response (a 9-point decrease in Mayo subscore of ‡2 points and ‡35% from
baseline and either a decrease of rectal bleeding subscore of ‡1 or a rectal bleeding subscore of
0 or 1) at week 12 were offered the opportunity to participate in an open-label, extended in-
duction study for another 12 weeks, in which they received either 600 mg intravenous mir-
ikizumab (n[ 20) or, following a protocol amendment, 1000 mg intravenous mirikizumab (n[
64) every 4 weeks. At week 24, patients with a clinical response continued the extension main-
tenance period and received 200 mg subcutaneous mirikizumab. Endpoints included clinical
remission (Mayo subscores of 0 for rectal bleeding, 0 or 1 with a 1-point decrease from baseline),
clinical response, endoscopic remission (Mayo endoscopic subscore of 0), or endoscopic
improvement (endoscopic subscore of 0 or 1), at study weeks 24 and 52. Data were analysed for
patients who received mirikizumab or placebo during the induction phase of the study.
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RESULTS:
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Among participants who did not respond to induction mirikizumab, 50.0% of those who
received the 12-week extension of 600 mg mirikizumab and 43.8% who received the extension
of 1000 mg mirikizumab achieved a clinical response; 15.0% and 9.4% achieved clinical
remission, respectively. Endoscopic improvement was achieved by 20.0% of subjects in the 600
mg mirikizumab group and 15.6% subjects in the 1000 mg mirikizumab group. Among initial
nonresponders to mirikizumab who had clinical response at study week 24 and continued into
maintenance therapy, 65.8% maintained the clinical response, 26.3% achieved clinical remis-
sion, and 34.2% had endoscopic improvement at week 52. No new safety concerns were
identified.
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CONCLUSIONS:
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Extended doses of mirikizumab (600 mg and 1000 mg) for an additional 12 weeks produce a
clinical response in up to 50% of patients who did not have a clinical response to 12 weeks of
induction doses (50 mg, 200 mg, or 600 mg). Most of the responders to the extended doses
maintained clinical response for up to 52 weeks. Clinicaltrials.gov no: NCT02589665
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What You Need to Know

Background
Mirikizumab is an antibody against the p19 subunit
of interleukin 23 that has clinical efficacy and was
well-tolerated after 12 weeks of induction treatment
in a phase 2 trial of patients with moderate to severe
ulcerative colitis.

Findings
Extended doses of mirikizumab (600 mg and 1000
mg) for 12 weeks produce a clinical response in up
to 50% of patients who did not have a clinical
response to 12 weeks of induction doses (50 mg,
200 mg, or 600 mg). Most of the responders to the
extended doses maintained clinical response for up
to 52 weeks.

Implications for patient care
Extended induction treatment with mirikizumab in
patients who did not respond during the first 12
weeks resulted in clinical benefit and is a strategy
that could be incorporated into clinical practice
when mirikizumab becomes available.
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Ulcerative colitis (UC) is a chronic inflammatory
disease characterized by mucosal inflammation of

the colon and rectum, with typical symptoms of rectal
bleeding, diarrhea, and urgency.1 Current guidance from
the American College of Gastroenterology states that a
goal of medical management is to reduce symptoms by
controlling mucosal inflammation, with an ultimate
intent of preventing disability, colectomy, and colorectal
cancer.2 Aminosalicylates, corticosteroids, and thio-
purines, alone or in combination, are frequently used as
initial therapy.1 Agents targeting tumor necrosis factor
(TNF) (infliximab, adalimumab, golimumab), integrins
(vedolizumab), interleukin (IL) 12/23 (p40), and Janus
kinases (tofacitinib) are effective in patients who are
refractory or intolerant to conventional or biologic
therapy, or who have more severe disease activity or
worse prognosis.3–8 However, many patients have an
inadequate response or lose response over time to these
advanced treatments, leading to a need for new
therapies.

Interleukin 23 (IL23), a member of the IL12 family of
cytokines, has 2 components: the p40 subunit, which is
shared by IL12, and the p19 subunit, which is part of
IL23 but not IL12. IL23 plays a key role in the mainte-
nance and amplification of T-helper 17 cells and stimu-
lation of many innate immune cells, which are important
in the pathogenesis of UC.9–12 Ustekinumab, a mono-
clonal antibody directed to the p40 subunit of IL12 and
IL23, has shown efficacy in treatment of UC.13 Mir-
ikizumab (LY3074828) is a humanized immunoglobulin
G4 variant monoclonal antibody that specifically binds to
the p19 subunit of IL23. Mirikizumab has demonstrated
clinical efficacy in phase 2 studies of psoriasis,14 Crohn’s
disease,15 and UC.16

Induction regimens evaluated in most clinical trials
are �12 weeks, and some patients, especially those less
responsive to initial induction treatment, could poten-
tially improve with additional intravenous (IV) induction
doses of mirikizumab. We evaluated the safety and effi-
cacy of 12 weeks of extended intravenous induction (EI)
with mirikizumab, followed by an additional 28 weeks of
maintenance treatment (EM) with subcutaneous admin-
istration of mirikizumab for those who responded to the
extended induction.
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Methods

Study Design and Participants

I6T-MC-AMAC was a multicenter, randomized,
double-blind, parallel-arm, placebo-controlled trial
(study design, Supplementary Figure 1) that took place
at 75 sites in 14 countries (see Supplementary Material
for complete list of study sites). Patients were enrolled
from January 2016 to September 2017 (see
Supplementary Material for a full list of inclusion and
exclusion criteria).
FLA 5.6.0 DTD � YJCGH57511_proof � 12
This study was compliant with the International
Committee for Harmonisation guideline on good clinical
practice. All informed consent forms and protocols were
approved by appropriate ethical review boards before
initiation of the study. All patients gave written informed
consent before receiving the study drug.

Procedures

The 12-week placebo-controlled induction period
was designed to establish the efficacy and safety of 50
mg or 200 mg of mirikizumab with the option of
exposure-based dose adjustments or 600 mg of mir-
ikizumab administered IV at weeks 0, 4, and 8. After 12
weeks of induction with mirikizumab or placebo, those
patients who had not achieved clinical response (a
decrease in 9-point Mayo subscore [composed of rectal
bleeding, stool frequency, and endoscopy] of �2 points
and �35% from baseline and either a decrease of rectal
bleeding subscore of �1 or a rectal bleeding subscore of
0 or 1) had the option of participating in an open-label
extended induction period. Initially, all patients
continuing into the open-label extended induction period
received 600 mg of mirikizumab, administered IV at
study weeks 12, 16, and 20. After a protocol amendment,
all subsequent patients received 1000 mg of mir-
ikizumab instead. The protocol amendment (b) was
primarily done to extend the maintenance part of the
study another 52 weeks, but the sponsor also decided to
increase the dose given to extension subjects to 1000 mg
after review of 1200 mg safety data from a single-dose
study in healthy subjects. Patients who responded to
November 2020 � 4:57 pm � ce CLR
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treatment during the extended induction period had the
option to continue into an extended maintenance period
with 200 mg mirikizumab administered subcutaneously
every 4 weeks.

Endoscopies were performed at study weeks 24 (af-
ter extended induction dosing) and 52 (28 weeks after
extended induction dosing), and findings were scored by
a blinded central reader to provide an objective evalua-
tion of the appearance of the colonic mucosa. Histologic
disease activity was assessed by a blinded central
pathologist reader using samples from 2 biopsies ob-
tained during endoscopy from the most affected area
lying at least 30 cm from the anal verge (see
Supplementary Material for additional details.)
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Outcomes

Endpoints included clinical remission (Mayo sub-
scores of 0 for rectal bleeding, 0 or 1 [with 1-point
decrease from baseline] for stool frequency, and 0 or 1
for centrally read endoscopy); clinical response (defined
above); endoscopic remission (Mayo endoscopic sub-
score of 0); and endoscopic improvement (endoscopic
subscore of 0 or 1), at study week 24 and study week 52.
Additional endpoints were histologic remission (Geboes
histologic subscores of 0 for the neutrophils in lamina
propria, neutrophils in epithelium, and erosion or ul-
ceration parameters), change from baseline in the In-
flammatory Bowel Disease Questionnaire (IBDQ),
Medical Outcomes Study 36-Item Short Form Health
Survey Version 2 Standard (SF-36), change in symp-
tomatic score (rectal bleeding þ stool frequency sub-
scores) and symptomatic remission (stool frequency
subscore of 0 or 1 plus a rectal bleeding subscore of 0),
and change in the biomarkers C-reactive protein (CRP),
fecal calprotectin (fCLP), IL17A, and IL22 (see
Supplementary Material for biomarker analysis
methods.)

Adverse events were coded according to the Medical
Dictionary for Regulatory Activities Versions 19–21 and
summarized by system organ class, preferred term,
severity, and relationship to investigational product. A
treatment-emergent adverse event was defined as an
event that first occurred or worsened in severity after
receipt of the study drug.
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Statistical Analysis

The extended induction period population included
patients who participated in the induction period,
including those who received mirikizumab and those in
the placebo group, who completed the induction period
and did not achieve clinical response and who elected to
continue into the extended induction period. After the
extended induction period, responders had the option to
continue into the extended maintenance period. All pa-
tients in the extended induction and maintenance
FLA 5.6.0 DTD � YJCGH57511_proof � 12
periods received mirikizumab; therefore, the intent to
treat population and the safety population were the
same. Descriptive statistics were used to evaluate the
baseline characteristics of participants.

Categorical outcome measures were analyzed by us-
ing a logistic regression model with treatment group,
geographic region, prior biologic experience baseline
status, and visit (when appropriate) in the model.
Continuous endpoints were analyzed by using a mixed
effect model repeat measurement technique with treat-
ment, visit, geographic region, prior biologic experience
status at baseline, treatment-by-visit interaction, the
continuous variable value, fixed covariates of baseline
value, and baseline value-by-visit interaction terms
included in the model. Nonresponder (NR) imputation
was used to impute missing data of categorical variables
for patients who discontinued the study before receiving
a study week 24 endoscopic assessment.

All authors had access to the study data and reviewed
and approved the final manuscript. This study is regis-
tered with ClinicalTrials.gov, number NCT02589665.

Role of Funding Source

The funder of the study was involved in the study
design, data collection, data analysis, and data interpre-
tation. The study funder provided funding for writing
support and editorial assistance with manuscript
preparation.

Data Sharing Statement

Eli Lilly and Company (Lilly) provides access to all
individual participant data collected during the trial, af-
ter anonymization, with the exception of pharmacoki-
netic or genetic data. Data are available to request in a
timely fashion after the indication studied has been
approved in the US and EU and after primary publication
acceptance. No expiration date of data requests is
currently set once they are made available. Access is
provided after a proposal has been approved by an in-
dependent review committee identified for this purpose
and after receipt of a signed data sharing agreement.
Data and documents, including the study protocol, sta-
tistical analysis plan, clinical study report, blank or an-
notated case report forms, will be provided in a secure
data sharing environment for up to 2 years per proposal.
For details on submitting a request, see the instructions
provided at www.clinicalstudydatarequest.com.

Results

Extended Induction

Between December 2015 and September 2017, 358
patients were screened for eligibility for the originator
induction study; 249 were randomized for the 12-week
November 2020 � 4:57 pm � ce CLR
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Table 1. Extended Induction Period Efficacy Results

Blinded induction groups (nonresponders)

Induction miri NR Induction pbo NR

OL EI miri IV 600 mg
Q4W N ¼ 20

OL EI miri IV 1000 mg
Q4W N ¼ 64

OL EI miri IV 600 mg
Q4W N ¼ 12

OL EI miri IV 1000 mg
Q4W N ¼ 32

Extension week 0 (study week 12)

Symptomatic remission, n (%)
[95% CI]

3 (15.0) [0.0–30.6] 11 (17.2) [7.9–26.4] 0 (0.0) [0.0–0.0] 4 (12.5) [1.0–24.0]

Symptomatic score 3.0 (1.4) 2.9 (1.5) 3.4 (1.1) 3.4 (1.3)
Change from BL –0.6 (1.2) –0.8 (1.2) –0.1 (0.7) –0.47 (0.9)

IBDQ 163.9 (29.2) 151.7 (39.9) 141.8 (37.8) 134.3 (40.1)
Change from BL 33.2 (42.2) 20.6 (32.8) –1.1 (9.9) –0.5 (14.8)

Extension week 12 (study week 24)
Clinical remission, n (%) [95% CI] 3 (15) [0.0–30.6] 6 (9.4) [2.2–16.5] 3 (25.0) [0.5–49.5] 8 (25.0) [10.0–40.0]
Clinical response, n (%) [95% CI] 10 (50.0) [28.1–71.9] 28 (43.8) [31.6–55.9] 7 (58.3) [30.4–86.2] 23 (71.9) [56.3–87.5]
Endoscopic remission,

n (%) [95% CI]
0 (0.0) [0.0–0.0] 2 (3.1) [0.0–7.4] 0 (0.0) [0.0–0.0] 3 (9.4) [0.0–19.5]

Endoscopic improvement, n (%)
[95% CI]

4 (20.0) [2.5–37.5] 10 (15.6) [6.7–24.5] 3 (25.0) [0.5–49.5] 12 (37.5) [20.7–54.3]

Histologic remission, n (%)
[95% CI]

5 (25.0) [6.0–44.0] 15 (23.4) [14.9–37.7] 3 (25.0) [1.0–53.6] 10 (31.5) [17.2–51.8]

RHI remission, n (%) 5 (25.0) 18 (28.1) 3 (25.0) 11 (34.4)
Symptomatic remission, n (%)

[95% CI]
10 (50.0) [28.1–71.9] 25 (39.1)[27.1–51.0] 7 (58.3) [30.4–86.2] 18 (56.3) [39.1–73.4]

Symptomatic score 2.0 (1.7) 1.8 (1.3) 1.3 (1.2) 1.4 (1.2)
Change from BL –1.7 (1.9) –1.9 (1.6) –2.1 (1.6) –2.3 (1.3)

IBDQ 172.4 (27.9) 162.3 (40.8) 180.4 (41.8) 178.9 (27.4)
Change from BL 41.1 (33.4) 31.7 (38.8) 35.5 (35.9) 39.3 (38.6)

SF-36
Physical Component Score 48.8 (7.6) 49.2 (7.4) 50.1 (8.3) 51.1 (6.2)
Mental Component Score 49.1 (8.4) 44.3 (11.9) 50.1 (11.9) 47.3 (9.4)
Change from BL

Physical Component Score 6.3 (6.5) 6.5 (5.9) 5.5 (6.4) 5.3 (6.0)
Mental Component Score 8.9 (10.1) 5.5 (11.4) 8.1 (8.9) 6.5 (9.8)

CRP, mg/L, median (range) 2.3 (0.1–31.8) 3.5 (0.3–45.2) 4.9 (0.1–28.9) 2.0 (0.2–25.4)
Change from BL –5.7 (11.7) –2.9 (8.8) –7.1 (7.2) –2.1 (7.4)

Calprotectin, mg/kg,median
(range)

1178.0 (15.0–2733.0) 665.0 (15.0–3473.0) 364.0 (15.0–2733.0) 198.0 (15.0–7105.0)

Change from BL –667.8 (3332.3) –2330.5 (5535.6) –955.5 (521.8) –959.5 (2532.8)

NOTE. Mean (standard deviation) unless otherwise specified.
BL, baseline; CI, confidence interval; IBDQ, Inflammatory Bowel Disease Questionnaire; NR, nonresponder; OL EI, open-label extended induction; Q4W, every 4
weeks; RHI remission, calculated from the Geboes score, where RHI <3 with no neutrophils in the lamina propria or epithelium; SF-36, Medical Outcomes Study
36-Item Short Form Health Survey Version 2 Standard.
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induction period. Of the 238 who completed the induc-
tion period, 78.3% of placebo patients (47/60) and
47.8% of patients treated with mirikizumab (85/178)
did not achieve clinical response.16 Among the induction
NRs, 44 of 47 placebo patients and 84 of 85 mirikizumab
patients continued into the open-label extended induc-
tion period. Thirty-two of these received 600 mg mir-
ikizumab IV every 4 weeks. After the protocol
amendment, the subsequent 96 patients received 1000
mg (Supplementary Figure 2).

Mirikizumab Induction Nonresponders

Of the NR patients who had previously received
mirikizumab during the initial induction period (IND-
FLA 5.6.0 DTD � YJCGH57511_proof � 12
miri), 3 in the EI 600-mg group (15.0%, 0.0%–30.6%)
and 6 in the EI 1000-mg group (9.4%, 2.2%–16.5%)
were in clinical remission, whereas 10 in the 600-mg
group (50.0%, 28.1%–71.9%) and 28 in the EI 1000-
mg group (43.8%, 31.6%–55.9%) achieved clinical
response at study week 24 (Table 1, Figure 1A and B).

Endoscopic improvement was achieved by 4 patients
in the IND-miri/EI 600-mg group (20.0%, 2.5%–37.5%)
and 10 in the IND-miri/EI 1000-mg group (15.6%, 6.7%–
24.5%), whereas 0 patients in the IND-miri/EI 600-mg
group and 2 in the EI 1000-mg group (3.1%, 0.0%–
7.4%) had endoscopic remission. Histologic remission
was achieved by 5 (25.0%, 6.5%–46.1%) and 15 (23.4%,
19.5%–43.6%) patients in the IND-miri/EI 600-mg and
1000-mg groups, respectively (Table 1, Figure 1C–E).
November 2020 � 4:57 pm � ce CLR
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Figure 1.Mirikizumab induction nonresponders, extended induction results. Clinical remission (A), clinical response (B),
endoscopic remission (C), endoscopic response (D), and histologic remission (E) after 12 weeks of extended induction in
patients who received 50, 200, or 600 mg mirikizumab during the induction period but did not achieve clinical response at
week 12. CI, confidence interval; EI, extended intravenous induction.
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Ten patients in the IND-miri/EI 600-mg group (50%,
28.1%–71.9%) and 25 in the IND-miri/EI 1000-mg
group (39.1%, 27.1%–51.0%) achieved symptomatic
remission (Table 1, Supplementary Figure 3A). Symp-
tomatic score (RBþSF) decreased by an average of 1.7 �
1.9 and 1.9 � 1.6 points in the IND-miri/EI 600-mg and
1000-mg groups, respectively (Table 1, Supplementary
Figure 3B). IBDQ scores increased during the EI period
by an average of 41.1 and 31.7 points in the IND-miri/EI
600-mg and 1000-mg groups, respectively (Table 1,
Supplementary Figure 3C). Physical and Mental Compo-
nents and 8 health domain scores of the SF-36 improved
during the EI period for all groups (Supplementary
Figure 4B).

CRP and fCLP decreased slightly during the EI
period, as did serum levels of IL17 and IL22 cytokines
(Table 1, Supplementary Figure 5A–D). Extended in-
duction efficacy results by prior biologic exposure are
shown (Supplementary Figure 6), demonstrating that
many induction NRs benefit from an additional 12
weeks of induction therapy regardless of prior biologic
exposure.
FLA 5.6.0 DTD � YJCGH57511_proof � 12
Placebo Induction Nonresponders

Of those NR patients who had received placebo dur-
ing the induction period (IND-pbo) and received mir-
ikizumab for the first time during extended induction, 3
in the EI 600-mg group (25.0%, 0.5%–49.5%) and 8 in
the EI 1000-mg group (25.0%, 10.0%–40.0) were in
clinical remission, whereas 7 in the EI 600-mg group
(58.3%, 30.4%–86.2%) and 23 in the EI 1000-mg group
(71.9%, 56.3%–87.5%) achieved clinical response
(Table 1, Figure 2A and B).

Endoscopic improvement was achieved by 3 pa-
tients in the IND-pbo/EI 600-mg group (25.0%, 0.5%–
49.5%) and 12 in the IND-pbo/EI 1000-mg group
(37.5%, 20.7%–54.3%). No patients in the IND-pbo/EI
600-mg group achieved endoscopic remission at study
week 24, whereas 3 (9.4%, 0.0%–19.5%) did in the
IND-pbo/EI 1000-mg group. Histologic remission was
achieved by 3 (25.0%, 7.9%–64.8%) and 12 (37.5%,
21.2%–57.4%) patients in the IND-pbo/EI 600-mg
and 1000-mg groups, respectively (Table 1,
Figure 2C–E).
November 2020 � 4:57 pm � ce CLR
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Figure 2. Placebo induction nonresponders, extended induction results. Clinical remission (A), clinical response (B), endo-
scopic remission (C), endoscopic response (D), and histologic remission (E) after 12 weeks of extended induction in patients
who received placebo during the induction period and did not achieve clinical response at week 12. CI, confidence interval; EI,
extended intravenous induction.
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Of the IND-pbo patients, 7 (58.3%, 30.4%–86.2%) in
the 600-mg group and 18 (56.3%, 39.1%–73.4%) in the
1000-mg group achieved symptomatic remission.
Symptomatic score decreased by an average of 2.1 � 1.6
and 2.3 � 1.3 points in the IND-pbo/EI 600-mg and
1000-mg groups, respectively, and IBDQ scores
increased by an average of 35.5 and 39.3 points in the
IND-pbo/EI 600-mg and 1000-mg groups, respectively
(Table 1, Supplementary Figure 3D–F). Physical and
Mental Component Summaries and 8 health domain
scores of the SF-36 improved during the EI period for
both IND-pbo groups (Supplementary Figure 4B), as did
levels of CRP, fCLP, and serum IL17 and IL22 (Table 1,
Supplementary Figure 5E–H).

EI efficacy results by prior biologic exposure are
shown (Supplementary Figure 6), demonstrating that
many IND-pbo NRs also benefit from an additional 12
weeks of induction therapy regardless of prior biologic
exposure.
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Maintenance Treatment for Mirikizumab
Extended Intravenous Induction Responders

All 68 patients who achieved clinical response in the
EI phase (30 IND-pbo, 38 IND-miri) continued to the
FLA 5.6.0 DTD � YJCGH57511_proof � 12
extended maintenance period and received 200-mg
mirikizumab subcutaneously every 4 weeks
(Supplementary Figure 2).

At study week 52, 7 of 10 patients (70.0%, 41.6%–
98.4%) previously in the IND-miri/EI 600-mg group
maintained a clinical response, as did 18 of 28 patients
(64.3%, 46.5%–82.0%) in the IND-miri/EI 1000-mg
group. Two (20.0%, 0.0%–44.8%) and 8 (28.6%,
11.8%–45.3%) patients in the IND-miri/EI 600-mg and
1000-mg groups, respectively, were in clinical remission.
Endoscopic improvement rates were 30.0% and 35.7%
in the IND-miri/EI 600-mg and 1000-mg groups,
respectively, and endoscopic remission rates were 20.0%
and 10.7% in the IND-miri/EI 600-mg and 1000-mg
groups, respectively. Histologic remission rates were
40.0% and 50.0% in the IND-miri/EI 600-mg and 1000-
mg groups, respectively (Table 2, Supplementary
Figure 7A–E).
Extended Maintenance for Placebo Extended
Intravenous Induction Responders

Of patients previously in the IND-pbo groups, 5 of 8
(62.5%, 29.0%–96.0%) and 21 of 22 (95.5%, 86.8%–
100%) from the IND-pbo/EI 600-mg and 1000-mg
November 2020 � 4:57 pm � ce CLR
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Table 2. Extended Maintenance Period Efficacy Results

Induction miri NR Induction pbo NR

OL EI miri IV
600 mg Q4W

OL EI miri IV
1000 mg Q4W

OL EI miri IV
600 mg Q4W

OL EI miri IV
1000 mg Q4W

Extension week 40 (study week 52) OL EM miri 200 mg SC Q4W

N ¼ 10 N ¼ 28 N ¼ 8 N ¼ 22

Clinical remission, n (%) [95% CI] 2 (20.0) [0.0–44.8] 8 (28.6) [11.8–45.3] 3 (37.5) [4.0–71.0] 12 (54.5) [33.7–75.4]

Clinical response, n (%) [95% CI] 7 (70.0) [41.6–98.4] 18 (64.3) [46.5–82.0] 5 (62.5) [29.0–96.0] 21 (95.5) [86.8–100]

Endoscopic remission, n (%)
[95% CI]

2 (20.0) [0.0–44.8] 3 (10.7) [0.0–22.2] 0 6 (27.3) [8.7–45.9]

Endoscopic improvement, n (%)
[95% CI]

3 (30.0) [1.6–58.4] 10 (35.7) [18.0–53.5] 3 (37.5) [4.0–71.0] 15 (68.2) [48.7–87.6]

Histologic remission, n (%)
[95% CI]

4 (40.0) [9.6–70.4] 14 (50.0) [29.3–67.0] 2 (25.0) [–4.9 to 62.0] 16 (72.7) [49.9–90.1]

RHI remission, n (%) 4 (40.0) 14 (50.0) 2 (25.0) 16 (72.7)

Symptomatic score 1.0 (1.2) 1.2 (1.1) 0.7 (0.8) 0.8 (1.0)
Change from BL –3.0 (1.6) –2.7 (1.4) –2.5 (1.1) –2.9 (1.3)

IBDQ 188.1 (26.8) 184.6 (21.8) 201.7 (30.5) 187.3 (26.8)
Change from BL 62.1 (40.9) 56.4 (41.5) 42.0 (39.3) 47.9 (33.8)

SF-36
Physical Component Score 51.4 (6.6) 52.0 (5.1) 54.3 (8.5) 51.6 (6.7)
Mental Component Score 51.2 (7.3) 48.9 (9.0) 57.3 (9.4) 48.6 (9.7)

Change from BL

Physical Component Score 7.7 (7.9) 8.5 (5.7) 9.6 (6.7) 5.0 (7.5)

Mental Component Score 11.7 (9.3) 11.4 (14.2) 9.5 (15.7) 8.6 (9.4)

CRP, mg/L, median (range) 1.8 (0.1–22.0) 1.5 (0.1–26.5) 8.4 (0.2–47.6) 3.8 (3.8)
Change from BL –7.3 (13.2) –3.5 (7.4) 5.0 (13.4) –3.3 (7.3)

Calprotectin, mg/kg, median
(range)

127.5 (15.0–8251.0) 292.0 (15.0–4309.0) 417.5 (15.0–559.0) 103.0 (15.0–10461.0)

Change from BL –1300.7 (5558.5) –3495.0 (6161.2) –1084.3 (787.6) –534.5 (2172.7)

NOTE. Mean (standard deviation) unless otherwise specified.
BL, baseline; CI, confidence interval; C-reactive protein; IBDQ, Inflammatory Bowel Disease Questionnaire; NR, nonresponder; OL EI, open-label extended in-
duction; Q4W, every 4 weeks; RHI remission, calculated from the Geboes score, where RHI <3 with no neutrophils in the lamina propria or epithelium; SC,
subcutaneous; SF-36, Medical Outcomes Study 36-Item Short Form Health Survey Version 2 Standard.
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groups, respectively, maintained a clinical response,
whereas 3 (37.5%, 4.0%–71.0%) and 12 (54.5%, 33.7%–
75.4%) patients in the IND-pbo/EI 600-mg and 1000-mg
groups, respectively, were in clinical remission at week
52 (Table 2, Figure 1E). Endoscopic improvement rates
were 37.5% and 68.2% in the IND-pbo/EI 600-mg and
1000-mg groups, respectively, whereas 0% and 27.3% in
the IND-pbo/EI 600-mg and 1000-mg groups, respec-
tively, had endoscopic remission. Histologic remission
rates were 25.0% and 72.7% in the IND-pbo/EI 600-mg
and 1000-mg groups, respectively (Table 2,
Supplementary Figure 7A–E).

Symptomatic remission rates, symptomatic scores,
IBDQ, and SF-36 scores remained stable throughout the
maintenance period in both groups, as did CRP, fCLP, and
IL17 and IL22 (Table 2, Supplementary Figure 7).
FLA 5.6.0 DTD � YJCGH57511_proof � 12
Safety

The most frequent treatment-emergent adverse
events (�5% in any treatment group) included naso-
pharyngitis, worsening of UC, headache, upper respira-
tory tract infection, arthralgia, and influenza (Table 3).
Serious AEs (SAEs) occurred in 6 patients during the EI
period (2 in the IND-miri/EI 1000-mg group, 1 in the
IND-pbo/EI 600-mg group, and 3 in the IND-pbo/EI
1000-mg group) and in 3 patients during the mainte-
nance period (2 in the IND-miri/EI 600-mg group and 1
in the IND-miri/EI 1000-mg group). SAEs reported dur-
ing EI included 1 breast neoplasm (no pathology report
or additional information was provided), 1 bilateral
arthritis of the ankles, and 2 worsening UC. There were 2
reports of rectal cancer that were determined to be not
November 2020 � 4:57 pm � ce CLR
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Table 3. Extension Period Safety Results

Blinded induction groups (nonresponders)

Induction miri NR Induction pbo NR

EI miri 600 mg
Q4W N ¼ 20

EI miri 1000 mg
Q4W N ¼ 64

EI miri 600 mg
Q4W N ¼ 12

EI miri 1000 mg
Q4W N ¼ 32

TEAEs, n (%) 12 (60.0) 31 (48.4) 5 (41.7) 14 (43.8)

Serious adverse event, n (%) 0 (0.0) 2 (3.1) 1 (8.3) 3 (9.4)

Treatment discontinuations due to
adverse event, n (%)

0 (0.0) 3 (4.7) 0 (0.0) 1 (3.1)

Most common TEAEsa

Nasopharyngitis 3 (15.0) 6 (9.4) 2 (16.7) 1 (3.1)
Ulcerative colitis 0 4 (6.3) 1 (8.3) 1 (3.1)
Headache 0 4 (6.3) 0 0
Upper respiratory tract infection 0 3 (4.7) 1 (8.3) 0
Arthralgia 0 4 (6.3) 0 0
Influenza 3 (15.0) 0 0 0

Extension week 40 (study week 52) EM miri 200 mg SC

N ¼ 10 N ¼ 28 N ¼ 8 N ¼ 22

TEAEs, n (%) 8 (80.0) 18 (64.3) 6 (75.0) 15 (68.2)

Serious adverse event, n (%) 2 (20.0) 1 (3.6) 0 0

Treatment discontinuations due to
adverse event, n (%)

0 2 (7.1) 0 0

NOTE. Mean (standard deviation) unless otherwise specified.
EI, extended induction; NR, nonresponder; SC, subcutaneous; TEAE, treatment-emergent adverse event.
aPresented as most to least frequent among all treatment groups combined.
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related to study drug. Both subjects (male, ages 51 and
53) were enrolled at investigative sites in Japan with UC
medical history of 6 and 12 years, respectively. Both had
severe disease activity as indicated by a Mayo endo-
scopic score of 3 at baseline. One subject had received
placebo induction followed by 1000 mg in EI, and the
other had received 200 mg induction followed by 1000
mg in EI. On follow-up evaluation of endoscopic video, it
was determined 1 subject may have had a rectal/sigmoid
mass at baseline. SAEs reported during EM included 1
transient ischemic attack and 1 hip fracture. Another EM
patient presented with a partial bowel obstruction and
later developed an opiate dependency. No extension
SAEs were determined to be treatment-related.
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Discussion

In the extension period of the phase 2 study AMAC,
induction phase NRs were treated with an additional 3 IV
doses of mirikizumab over 12 weeks. There were 2
distinct populations: those who were assigned to placebo
during the induction period and thus received mir-
ikizumab for the first time during EI (IND-pbo) and those
who had previously received mirikizumab but had not
achieved clinical response at week 12 (IND-miri).
FLA 5.6.0 DTD � YJCGH57511_proof � 12
Compared with the induction period responders, exten-
sion period patients in general had a higher percentage
of prior biologic use, particularly in the IND-miri groups,
and a higher percentage of patients who had been
exposed to 3 or more biologics (Table 4), indicating a
more refractory population in the extension phase than
the general patient population, as would be expected
with a NR population. Other disease characteristics, such
as disease duration, baseline Mayo score, and usage of
concomitant medications, were similar between induc-
tion responders and NRs. It is possible that the number
of previously failed biologic therapies could inform as to
which patients would benefit from a longer initial dosing
regimen, although additional studies are needed to
confirm. A more intensive induction dosing regimen
might be able to help more patients in the initial induc-
tion period; however, the lack of a clear dose response in
the induction period of this study does not provide a
clear answer.

Throughout this study, few patients treated with
mirikizumab, including those receiving the 1000-mg
dose level, discontinued because of adverse events,
suggesting that it was well-tolerated. The safety results
appear consistent with published results from other
IL23-targeting biologics,16–21 demonstrating a positive
safety profile after 52 weeks of mirikizumab treatment,
November 2020 � 4:57 pm � ce CLR



Table 4. Baseline Demographics and Disease Characteristics (Extension Patients Only)

Blinded induction groups (nonresponders)

Induction
responders
(N ¼ 106)

Induction miri NR Induction PBO NR

OL EI miri IV
600 mg Q4W

N ¼ 20

OL EI miri IV
1000 mg Q4W

N ¼ 64

OL EI miri IV
600 mg Q4W

N ¼ 12

OL EI miri IV
1000 mg Q4W

N ¼ 32

Age, y 45.6 (14.3) 43.0 (14.3) 40.9 (13.6) 42.0 (12.7) 40.5 (13.7)

Sex, male, n (%) 15 (75.0) 45 (70.3) 5 (41.7) 18 (56.3) 56 (52.8)

Disease duration, y 9.2 (11.1) 7.2 (6.9) 9.8 (9.6) 10.1 (9.7) 7.5 (5.9)

Previous biologic use, n (%) 15 (75.0) 51 (79.7) 8 (66.7) 24 (75.0) 53 (50.0)

No. of unique prior biologic
therapies, n (%)
0 6 (30.0) 17 (26.6) 5 (41.7) 9 (28.1) 51 (48.1)
1 3 (15.0) 23 (35.9) 4 (33.3) 11 (34.4) 30 (28.3)
2 5 (25.0) 15 (23.4) 2 (16.7) 9 (28.1) 18 (17.0)
3 5 (25.0) 8 (12.5) 1 (8.3) 2 (6.3) 6 (5.7)
4þ 1 (5.0) 1 (1.6) 0 1 (3.1) 1 (0.9)

Concomitant medications, n (%)
MesalamineQ15 14 (70.0) 41 (64.1) 10 (83.3) 24 (75.0) 85 (80.2)
Corticosteroids 9 (45.0) 36 (56.3) 7 (58.3) 17 (53.1) 48 (45.3)
Thiopurines 2 (10.0) 16 (25.0) 4 (33.3) 13 (40.6) 29 (27.4)

Mayo score, n (%)
6–8 11 (55.0) 25 (40.3) 6 (50.0) 11 (34.4) 46 (43.4)
9–12 9 (45.0) 37 (59.7) 6 (50.0) 21 (65.6) 60 (56.6)

Mayo symptomatic score 3.6 (0.9) 3.7 (1.2) 3.5 (1.1) 4.2 (1.0) 3.8 (1.3)

IBDQ 130.7 (30.2) 130.5 (36.3) 142.9 (39.1) 135.4 (37.5) 123.4 (30.0)

SF-36

Physical Component Score 42.2 (6.8) 42.6 (7.2) 43.5 (7.6) 44.9 (7.0) 41.7 (7.8)

Mental Component Score 39.9 (9.9) 39.4 (12.0) 42.2 (10.3) 40.3 (11.3) 38.5 (9.8)

CRP, mg/L, median (range) 3.9 (0.1–41.0) 4.6 (0.1–67.4) 16.8 (0.1–42.5) 3.9 (0.3–138.0) 4.3 (0.10–164.0)

Calprotectin, mg/kg, median
(range)

1497.5
(61.0–13,737.0)

1592.5
(15.0–31,680.0)

1496.0
(275.0–3730.0)

1558.0
(15.0–12,379.0)

1701
(15.0–31,680.0)

NOTE. Data expressed as mean (standard deviation) unless otherwise specified. Nominal P values were not significant for any group except thiopurines, where a
difference was seen across the 4 dose groups.
CRP, C-reactive protein; IBDQ, Inflammatory Bowel Disease Questionnaire; IV, intravenous; NR, nonresponder; OL EI, open-label extended induction; Q4W, every
4 weeks; SF-36, Medical Outcomes Study 36-Item Short Form Health Survey Version 2 Standard.
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even with exposure to the highest doses. Overall, mir-
ikizumab continues to exhibit a favorable risk vs benefit
profile.

The IND-pbo patients who received mirikizumab for
the first time during the EI period were demographically
similar to the initial mirikizumab-treated induction
population and had rates of all outcome measures
similar to those of the most effective induction mir-
ikizumab dose of 200 mg.16

In contrast, the rates of clinical response and
remission in IND-miri groups were similar to those of
the pooled induction period mirikizumab groups
(Supplementary Figure 8). Endoscopic remission rates
were also similar between the induction and extended
induction periods.16 Histologic remission rates were
FLA 5.6.0 DTD � YJCGH57511_proof � 12
slightly lower in the IND-miri EI treatment groups than
in the induction treatment groups, but still comparable.
These data demonstrate that an additional 3 doses of IV
mirikizumab results in a similar clinical efficacy among
induction NRs as 12 weeks of induction treatment did
among the initial intent to treat population. Almost all
IND-miri patients who achieved clinical response during
the EI period continued to extended maintenance
through week 52 and experienced clinical benefit as
demonstrated by rates of clinical response and remis-
sion (roughly 65%–70% and 20%–30%, respectively),
as well as endoscopic and histologic benefit. The ma-
jority of these outcome measures were only slightly
lower than those of the induction responders who
continued to maintenance treatment. Importantly, rates
November 2020 � 4:57 pm � ce CLR
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of histologic remission, which is becoming increasingly
recognized as a major therapeutic goal and endpoint for
UC, were comparable between the 2 maintenance
periods.16

In general, levels of inflammatory biomarkers in the
IND-miri group continued the decrease observed during
the induction period, whereas levels in the IND-pbo
group started decreasing on the first administration of
mirikizumab at the start of the extended induction
period (Supplementary Figure 5). Together, these
biomarker results indicate the effect of mirikizumab on
the IL23 pathway.

Mirikizumab exposure in this and other studies has
been found to be dose-proportional, and the average
concentrations observed during the extension period for
the 600- and 1000-mg treatment cohorts were 35.6 mg/
mL and 61.8 mg/mL, respectively. The mirikizumab
exposure for the 600-mg group was consistent with the
exposure observed for the patients who received 600 mg
during the initial induction period.16

These data suggest that extension treatment with
mirikizumab may be of benefit to patients who do not
initially achieve protocol defined response criteria;
however, because of the relatively small sample size and
the lack of a control arm, the extension part of this study
was only intended to explore the clinical activity of a
longer induction period, and no formal statistical com-
parisons were made between groups.

The design of this extension trial allowed for an
additional 2 endoscopies at study weeks 24 and 52; thus,
patients who completed the extended maintenance
period had a total of 4 endoscopies, resulting in objective
data that support efficacy of mirikizumab among induc-
tion NRs. Unlike most extension studies this trial used
blinded centrally read endoscopy as opposed to local
investigator score, which results in lower endoscopic
remission and response rates but is considered to be
more accurate.22 Relatively low rates of endoscopic
response and remission were expected in these patients
on the basis of other extension studies. However, even
with the more stringent readings, 15%–20% of mir-
ikizumab induction NRs experienced endoscopic
improvement during the EI period, and patients who
continued into extended maintenance continued to show
endoscopic improvement (Figure 1C and D,
Supplementary Figure 7C and D).

These results indicate that a longer dosing period
with mirikizumab may result in additional clinical benefit
for those patients who do not respond to mirikizumab
induction treatment.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2020.09.028.
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Complete List of Inclusion and Exclusion
Criteria

Inclusion criteria. Subjects with UC were eligible for
enrollment only if they met all of the following criteria
during screening:

[1] have given written informed consent approved by
the ERB (ethical review board) governing the site

[2] were male or female subjects �18 and �75 years
of age at the time of initial screening
1349

1350

1351

1352

1353

1354

1355
[2a] male subjects agreed to use a reliable
method of birth control during the study
and for 3 months, which is greater than 5
half-lives, after the last dose of investiga-
tional product

[2b] female subjects:

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368
� were women of childbearing potential
whose serum pregnancy test results were
negative and who agree to use a reliable
method of birth control (eg, condom,
sponge, or diaphragm combined with
spermicidal foam, gel, or cream; ongoing
hormonal contraception [oral, intramus-
cular, depot, or transdermal], such as
Depo-Provera, Evra, or NuvaRing; an in-
trauterine device; or complete abstinence
from sexual intercourse with men) during
the study and for 3 months after the last
dose of the investigational product
1369

1370
-or-

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384
� were not women of childbearing potential,
defined as having:

B bilateral oophorectomy, tubal ligation,
or hysterectomy at least 6 weeks before
screening;

B spontaneous amenorrhea for �12
months, not induced by a medical con-
dition or medications; or

B spontaneous amenorrhea for 6 to 12
months and a follicle-stimulating hor-
mone level greater than 40 mIU/mL at
screening
1385

1386

1387

1388

1389

1390

1391

1392
[3] venous access sufficient to allow blood sampling
and IV administration (if applicable), as per the
protocol

[4] have had a diagnosis of UC for �3 months before
baseline (endoscopic evidence corroborated by a
histopathology report); a biopsy for a local his-
topathology evaluation (to obtain a report) can be
FLA 5.6.0 DTD � YJCGH57511_proof � 12 N
obtained during the baseline endoscopy proced-
ure if a histopathology report is not available

[5] have moderate to severe active UC as defined by a
Mayo score of 6 to 12 with an endoscopic sub-
score �2 within 14 days before the first dose of
study treatment (note: a partial Mayo score of at
least 4 and other eligibility criteria must have
been met before endoscopy is performed as a
study procedure)

[6] have evidence of UC extending proximal to the
rectum (�15 cm of involved colon)

[7] have documentation of a surveillance colonos-
copy (performed according to local standard)
within 12 months before baseline (may be per-
formed during screening) for subjects with pan-
colitis of >8-years duration or left-sided colitis of
>12-years duration
ovem
[7a] up-to-date colorectal cancer surveillance
(performed according to local standard), for
subjects with family history of colorectal
cancer, personal history of increased colo-
rectal cancer risk, age >50 years, or other
known risk factor
[8] subjects must either:
[8a] be naive to biologic therapy (such as tumor
necrosis factor antagonists, vedolizumab, or
experimental UC biologics) and have at least
1 of the following:
ber 202
B inadequate response or failure to tolerate
current treatment with oral or IV corti-
costeroids or immunomodulators (6-
mercaptopurine or azathioprine) or

B history of corticosteroid dependence (an
inability to successfully taper corticoste-
roids without return of UC)
OR
[8b] have also received treatment with 1 or more
biologic agents (such as tumor necrosis
factor antagonists, vedolizumab, or experi-
mental UC biologics) with or without docu-
mented history of failure to respond or
tolerate such treatment
� the biologic treatment must have been
discontinued according to the following
timelines:

B anti-tumor necrosis factor therapy at
least 8 weeks before baseline

B vedolizumab treatment at least 12
weeks before baseline

B experimental biologic UC therapy at
least 8 weeks before baseline
0 � 4:57 pm � ce CLR
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1448

1449
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1452
[9] may have been receiving a therapeutic dosage of
the following drugs:
1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463
[9a] oral mesalamine compounds: if the pre-
scribed dose has been stable for at least 2
weeks before screening endoscopy

[9b] oral corticosteroid therapy (prednisone �20
mg/d or equivalent): if the prescribed dose
has been stable for at least the 2 weeks
before screening endoscopy

[9c] azathioprine or 6-mercaptopurine: if the
prescribed dose has been stable for at least
8 weeks before baseline
1464

1465

1466

1467

1468

1469
[10] was willing and able to complete the scheduled
study assessments, including endoscopy

[11] have clinically acceptable laboratory results at
screening, as assessed by the investigator,
including:
1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480
[11a] hematologic: absolute neutrophil count
�1.5 � 109/L, platelet count �100 � 109/
L, hemoglobin level �10.0 g/dL, lympho-
cyte count >500 cells/mL, and total white
blood cell count �3.0 � 109/L

[11b] chemistry: serum creatinine, total bilirubin
level, alkaline phosphatase, alanine
aminotransferase (ALT), and aspartate
aminotransferase (AST) levels �2� upper
limit of normal (ULN)
1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

1492
Exclusion criteria. Subjects were excluded from study
enrollment if they met any of the following criteria:

[12] have been diagnosed with indeterminate colitis,
proctitis (distal disease involving the rectum only;
less than 15 cm from the anal verge), or Crohn’s
disease

[13] have had surgery for treatment of UC or are likely
to require surgery for UC during the study

[14] have received any of the following for treatment
of UC:
1493

1494

1495

1496

1497

1498

1499

1500

1501

1502
[14a] cyclosporine or thalidomide within 30 days
of screening endoscopy

[14b] corticosteroid enemas, corticosteroid sup-
positories, or topical treatment with
mesalamine within 30 days of screening
endoscopy

[14c] have used apheresis (eg, Adacolumn
apheresis) �2 weeks before screening
endoscopy
1503

1504

1505

1506

1507

1508
[15] have previous exposure to any biologic therapy
targeting IL23 (including ustekinumab), either
licensed or investigational

[16] have been treated with any investigational drug
for UC within 30 days or 5 half-lives of the drug
FLA 5.6.0 DTD � YJCGH57511_proof � 12
(whichever is longer) before the initial screening
visit,

OR with interferon therapy within 8 weeks before
baseline

[17] have evidence of abdominal abscess or toxic
megacolon during screening

[18] have extensive colonic resection, subtotal or total
colectomy, ileostomy, colostomy, or fixed symp-
tomatic stenosis of the intestine

[19] have evidence of active or latent tuberculosis

[20] have had any malignancy within 5 years of
screening, except for basal cell or squamous
epithelial carcinoma of the skin that has been
resected with no evidence of metastatic disease
for at least 3 years OR cervical carcinoma in situ
with no evidence of recurrence within 5 years of
screening

[21] were investigator site personnel directly affiliated
with this study and/or their immediate families.
Immediate family is defined as a spouse, parent,
child, or sibling, whether biological or legally
adopted

[22] were Lilly employees or employees of third-party
organizations (TPOs) involved with the study

[23] were at the time of screening enrolled in a clinical
trial involving an investigational product or non-
approved use of a drug or device, OR are
concurrently enrolled in any other type of medi-
cal research not scientifically or medically
compatible with this study, per investigator
judgment

[24] have previously completed or withdrawn from
this study or any other study investigating
LY3074828. This criterion did not apply to sub-
jects undergoing rescreening procedures

[25] have received live, attenuated vaccine(s) within 2
months of screening or intended to receive such
during the study; vaccines should be avoided for
2 months after the last dose of study drug. Uses of
nonlive (inactivated) vaccinations were allowed
for all subjects

[26] have human immunodeficiency virus/acquired
immunodeficiency syndrome or test positive for
human immunodeficiency virus antibodies at
screening

[27] have hepatitis B or test positive for hepatitis B
virus (HBV) at screening, defined as: (1) positive
for hepatitis B surface antigen or (2) positive for
anti–hepatitis B core antibody (HBcAbþ) and
positive confirmatory polymerase chain reaction
(PCR) for HBV, regardless of anti–hepatitis B
surface antibody status
November 2020 � 4:57 pm � ce CLR
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1550
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1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573
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1575

1576

1577

1578

1579
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1581

1582

1583

1584

1585

1586

1587

1588

1589

1590

1591

1592

1593

1594

1595

1596

1597

1598
[28] have hepatitis C or test positive hepatitis C virus
at screening, defined as: positive result for hepa-
titis C antibody and positive confirmatory PCR
test for hepatitis C virus

[29] had Clostridium difficile infection within 30 days
of screening endoscopy or test positive at
screening, or other intestinal pathogen with 30
days before screening endoscopy. Subject must
not have signs of an ongoing infection related to
an intestinal pathogen.

[30] have any clinically significant extraintestinal
infection or opportunistic, chronic, or recurring
infection within 6 months before screening. Ex-
amples include but are not limited to infections
requiring IV antibiotics, hospitalization, or pro-
longed treatment

[31] were unsuitable for inclusion in the study in the
opinion of the investigator or sponsor for any
reason that may compromise the subject’s safety
or confound data interpretation

[32] Exclusion criterion [32] applies to study sites in
Japan only. For study sites in Japan: have known
allergies to LY3074828, related compounds
including humanized monoclonal antibodies, or
any components of the formulation or history of
significant atopy

[33] were pregnant, lactating, or planning pregnancy
(either men or women) while enrolled in the
study or within 4 months after receiving the last
dose of study agent
1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624
Details of Inflammatory Bowel Disease
Questionnaire

The IBDQ is a 32-item subject-completed question-
naire that measures 4 aspects of subjects’ lives: symp-
toms directly related to the primary bowel disturbance,
systemic symptoms, emotional function, and social
function.1 Responses are graded on a 7-point Likert scale
in which 7 denotes “not a problem at all” and 1 denotes
“a very severe problem.” Scores range from 32 to 224; a
higher score indicates a better quality of life.

Details of the 36-Item Short Form Health Survey v2
Standard (SF-36). The SF-36 is a 36-item subject-
completed measure designed to be a short, multipur-
pose assessment of health in the areas of physical
functioning, role-physical, role-emotional, bodily pain,
vitality, social functioning, mental health, and general
health.2–4 The 2 overarching domains of mental well-
being and physical well-being are captured by the
mental and physical component summary scores. Re-
sponses are graded on Likert scales of varying lengths/
points. The summary scores range from 0 to 100; higher
scores indicate better levels of function and/or better
health.
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Histopathology. All biopsy specimens were collected
at least 30 cm from the anal verge according to the
following instructions: Where discrete lesions are pre-
sent, biopsies will be obtained at the edge of the le-
sion(s). Biopsies will be preferentially obtained from the
edge of ulcers, but if ulcers are not present, they will be
obtained from the edge of the aphthous erosions.

Where visible macroscopic disease is present but
without discrete lesions (ie, ulcers or aphthous erosions),
biopsies will be spaced throughout the affected mucosa.
In the absence of macroscopic disease, biopsies will be
obtained from throughout the segment.

The histopathologic images were read centrally in a
blinded manner by a qualified pathologist, and scoring
was performed by using the Geboes score.5

The Geboes score is an instrument that is used to
standardize histologic assessment in UC. It is composed
of 7 categories (or grades), each of which describes a
histologic feature. These categories are structural
(architectural change) (grade 0), chronic inflammatory
infiltrate (grade 1), lamina propria eosinophils (grade
2A), lamina propria neutrophils (grade 2B), neutrophils
in epithelium (grade 3), crypt destruction (grade 4), and
erosion or ulceration (grade 5).5 Each grade includes
subscores that indicate the degree of abnormality seen
for that histologic feature, with subscores of 0 indicating
normal appearance and higher subscores indicating
increasingly abnormal appearance.

Biomarker analysis in plasma and feces. IL17A levels
were measured using the Quanterix Simoa (Billerica, MA)
IL17 2.0 assay. The assay was performed per
manufacturing instruction at a 1:5 dilution of plasma
EDTA in assay buffer. The assay was read on the Quan-
terix Sioma HD-1 platform.

IL22 cytokine levels were assayed in a Meso Scale
Discovery (Rockville, MD) sandwich assay. In short, IL22
specific antibodies were either biotinylated or Sulfo-
Tagged. MSD Streptavidin Gold plates were washed,
blocked, coated with biotinylated capture antibody, and
washed. EDTA-plasma samples were diluted 1:4 in assay
buffer and incubated for 2 hours at room temperature.
Plates were washed, and Detection antibody was added
for 1 hour. Plates were washed, and 2� MSD read buffer
was added. Plates were read with MSD reader Quick Plex
S120, and data were analyzed on MSD reader and back
calculated to pg/mL.

Fecal calprotectin was measured in patient collected
fecal samples using an enzyme immunoassay by Buhl-
man Laboratories (Schönenbuch, Switzerland) and tested
by Covance Central laboratories (Indianapolis, IN).

CRP was measured in collected serum samples using
a CRP HS immunonephelometry assay (Siemens BNII,
Malvern, PA) and was performed at Covance Central.

Pharmacodynamic effects were assessed with a mixed
effects model using log10 transformed cytokine con-
centration as the response, fixed effects for treatment,
time, and the treatment by time interaction, a random
patient effect with an unstructured covariance matrix,
November 2020 � 4:57 pm � ce CLR
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and covariates that included baseline values for assay
batch, age, sex, body mass index, previous biologic
therapy, and modified Mayo score. Models were fit using
the lme function from the R package nlme6 and version
3.5.0 of the R statistical computing environment.7 The
pharmacodynamic contrast was defined as the change
from baseline for a drug-treated group minus the change
from baseline for the placebo group.
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Supplementary Figure 1. AMAC study design. IV, intravenous; Q4W, every 4 weeks; SC, subcutaneous.
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Supplementary Figure 2. Extension period CONSORT diagram. Thirty-two patients received 600 mg mirikizumab IV every 4
weeks. After the protocol amendment, the subsequent 96 patients received 1000 mg. AE, adverse effect; EM, maintenance
treatment; OL EI, open-label extended induction; PBO, placebo; Q4W, every 4 weeks; SC, subcutaneous.

FLA 5.6.0 DTD � YJCGH57511_proof � 12 November 2020 � 4:57 pm � ce CLR

- 2020 Mirikizumab Extension Treatment 11.e6

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972



w
e
b
4
C
=
F
P
O

Supplementary Figure 3. Extended induction symptomatic results. BL, baseline; EI, extended induction; IBDQ, Inflammatory
Bowel Disease Questionnaire; NR, nonresponder; PBO, placebo; Q4W, every 4 weeks.
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Supplementary Figure 4. SF-36 change from baseline. PBO,
placebo; Q4W, every 4 weeks; SF-36, Short Form 36.
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Supplementary Figure 5. Biomarkers over time. CRP, C-reactive protein; EI, extended induction; IL, interleukin; NR, nonre-
sponder; Q4W, every 4 weeks.

FLA 5.6.0 DTD � YJCGH57511_proof � 12 November 2020 � 4:57 pm � ce CLR

11.e9 Sandborn et al Clinical Gastroenterology and Hepatology Vol. -, No. -

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

2311

2312

2313

2314

2315

2316

2317

2318

2319

2320



Supplementary
Figure 6. Extended induc-
tion key efficacy results by
prior biologic exposure. CI,
confidence interval; PBO,
placebo.
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Supplementary Figure 7. Extension maintenance results. BL, baseline; CI, confidence interval; CRP, C-reactive protein; EI,
extended induction; EM, maintenance treatment; fCLP, fecal calprotectin; IBDQ, Inflammatory Bowel Disease Questionnaire;
IL, interleukin; PBO, placebo; Q4W, every 4 weeks.
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Supplementary
Figure 8. Clinical out-
comes in patients treated
with 12 (induction) or 24
(extended induction)
weeks of mirikizumab. CI,
confidence interval; W12,
week, 12; W24, week 24.
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Supplementary Table 1. List of All Investigators Who Have Granted Permission to Share Their Information With Potential
Venues for Publication
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Konstantine Maisaia Arensia Exploratory Medicine GmbH, Tbilisi, Georgia
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Yasuo Suzuki Toho University Sakura Medical Center, Sakura-shi, Japan
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