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Abstract

Background & Aims: Interleukin 23 (IL23) contributes to pathogenedisiloerative colitis
(UC). We investigated the effects of mirikizumabmanoclonal antibody against the p19
subunit of IL23, in a phase 2 study of patientWicC.

Methods: We performed a trial of the efficacy and safetyrmfikizumab in patients with
moderate to severely active UC, enrolling patiéms 14 countries from January 2016
through September 2017. Patients were randomlgraassito groups given intravenous
placebo (n=63), mirikizumab 50 mg (n=63) or 200 (mg62) with exposure-based dosing, or
mirikizumab 60 mg with fixed dosing (n=61), at wedk 4, and 8. Of assigned patients, 63%
had prior exposure to a biologic agent. Clinicalb@nders (decrease in 9-point Mayo score,
including>2 points an&35% from baseline with either a decrease of rdatesdding

subscore of1 or a rectal bleeding subscore of 0 or 1) at wigeiwho had received
mirikizumab were randomly assigned to groups tbeeived maintenance treatment with
mirikizumab 200 mg subcutaneously every 4 weekd hor every 12 weeks (n=46). The
primary endpoint was clinical remission (Mayo sudyss of O for rectal bleeding, with 1-
point decrease from baseline for stool frequenocg,@or 1 for endoscopy) at week 12. A
multiple testing procedure was used that began tvél600-mg dose group, and any non-
significant comparison result ended the formalistiatl testing procedure.

Results: At week 12, 15.9%H=.066), 22.6%P=.004), and 11.5%PE.142) of patients in
the 50-mg, 200-mg, and 600-mg groups achievedcelimemission, respectively, compared
with 4.8% of patients given placebo. The primargmint was not significant (comparison
to 600 mgpP>.05). Clinical responses occurred in 41.3%6.014), 59.7%K<.001), and
49.2% P=.001) of patients in the 50-mg, 200-mg, and 600gmyps, respectively,
compared to 20.6% of patients given placebo. Atk 46.8% of patients given
subcutaneous mirikizumab 200 mg every 4 weeks #r@P@ given subcutaneous
mirikizumab 200 mg every 12 weeks were in clinieahission.

Conclusions:In a randomized trial of patients with UC, mirikmmab was effective in
inducing a clinical response after 12 weeks. Addgi studies are required to determine the
optimal dose for induction of remission. Mirikizutmdemonstrated durable efficacy
throughout the maintenance period. Clinicaltrials.go: NCT02589665

KEY WORDS: EB dosing, drug, cytokine, inhibitor



Introduction

Ulcerative colitis (UC) is a chronic inflammatorisdase characterized by mucosal inflammation of
the colon and rectum, with typical symptoms of akbteeding, diarrhoea, and urgericihe goals of
medical management are to reduce symptoms by damgronucosal inflammation, and ultimately to
prevent disability, colectomy and colorectal carfdéiono or combination treatment with
aminosalicylates, corticosteroids, and thiopurimesoften used as initial therapBiologic agents
targeting tumor necrosis factor (TNF) includindliximab, adalimumab and golimumab, or integrins
(e.g. vedolizumab), and more recently a small ma&emhibitor targeting janus kinases (e.g.
tofacitinib) are used in patients refractory oplatant to conventional therapy, or who have more
severe disease activity or worse progn&sislany patients have an inadequate response or lose

response over time, thus, new treatment approarkaseeded.

Interleukin-23 (IL23), a member of the interleuli-(IL-2) family of cytokines, has two
components: the p40 subunit, which is shared b llahd the p19 subunit, which is found in IL23,
but not IL12. IL23 plays a key role in the mainteo@a and amplification of T helper 17 (Th17) cells
and stimulation of many innate immune cells, whacd important in the pathogenesis of chronic
inflammatory diseases including U¢! Ustekinumab, a monoclonal antibody directed tosthered
p40 subunit of IL12 and 1L23, is effective for ttement of Crohn’s disease and psoriasis.

However, multiple studies in patients with psosgdsave suggested that more selective targeting of
the IL23 pathway by blocking the p19 subunit of 38 more effective than ustekinumab'® For
example, in two recent Phase 3 trials, 75% of ptiwith psoriasis treated with risankizumab, an
IL23-specific agent, achieved PASI 90 compareess kthan 50% of ustekinumab-treated patients.
Whether a similar differentiation will be observadhe patients with UC is unknown, however
promising Phase 2 results have been seen in patiétht Crohn’s disease (CD) following treatment

specifically targeting the p19 subunit of IL23 caamgd to placebd’ *®



Mirikizumab (LY3074828) is a humanized immunogldhut4 (IgG4)—variant monoclonal antibody
that binds to the p19 subunit of IL23 and doeshmad to IL12. We evaluated the efficacy and safety

of mirikizumab for the treatment of patients witloderately-to-severely active UC.

Methods

Study design and participants

Study I6T-MC-AMAC was a multicentre, randomisedubte-blind, parallel-arm, placebo-controlled
trial (See Figure 1 for complete study design fgjwoonducted at 75 sites in 14 countries (Australia
Belgium, Canada, Czech Republic, Denmark, Geokjimgary, Japan, Lithuania, Moldova,
Netherlands, Poland, UK, and USA; see Supplemertapendix for complete list of study sites).

Patients were enrolled from January 2016 to Septe@D17.

Eligible patients were 18-75 years of age; withagdosis of UC for3 months based upon
endoscopy and histopathology findings, and hadesae of UC extending proximal to the rectum
(>15 cm of involved colon). Total Mayo score of 61® (including an endoscopic subsceg as
determined by a central reader) was used to defp@pulation that had moderately-to-severely active
disease. Total Mayo score was used for inclusitmtime study rather than a modified Mayo score
(used to evaluate efficacy) given the limited imfiation available at the study inception regarding
modified Mayo score cut points that define a motteta-severe patient population. Stable doses of
the following drugs were allowed: oral 5-ASA compds, oral corticosteroids (prednisor20 mg/d

or equivalent), and AZA or 6-MP.

Patients were not eligible if they had surgerytfeatment of UC or were likely to require surgesy f
UC during the study, had previous exposure to d@hgrdiologic therapy targeting IL23 (including
ustekinumab), ileostomy, colostomy, or fixed synmpadic stenosis of the intestine. See

Supplementary Appendix for complete list of incrsand exclusion criteria.

This study was compliant with the International @waence on Harmonisation (ICH) guideline on

good clinical practice. All informed consent foransd protocols were approved by appropriate ethical



review boards prior to initiation of the study. Aktients gave written informed consent prior to

receiving study drug.

Randomisation and masking

Patients were randomized to 1 of 4 double-blindttrent groups: placebo, 50-mg mirikizumab
exposure-based (EB) dosing, 200-mg mirikizumab B8y, or the 600-mg mirikizumab fixed-dose
treatment group in a 1:1:1:1 ratio. The randomisatvas stratified by previous exposure to biologic
therapy for treatment of UC, with planned distribntof around one-third biologic naive and two-
thirds previous biologic therapy. Patients wheoggled to mirikizumab at Week 12 were stratified
according to their clinical remission status andaredomized at a 1:1 ratio to receive 200-mg
mirikizumab by subcutaneous (SC) injection eve(@4W) or 12 (Q12W) weeks through Week 52.
Patients who responded to placebo at Week 12 eg#&C placebo injections Q4W through Week

52.

A study site pharmacist or other trained personuvddinded at the site for investigational product
preparation. In addition, there were 2 unblindedrmacokinetic scientists employed by the sponsor
involved in evaluating drug concentrations for nging possible dose adjustments in the EB dose
groups. These two individuals were segregated ffamnvestigators involved in the oversight and
conduct of the study. Patients who met all critésiaenroliment were randomized to study drug at th
baseline visit. Assignment to a double-blind inigegional product was determined by a computer-
generated random sequence using an interactivaespionse system (IWRS), and the site was

responsible for administering study drug to thégues.

Procedures

The 12-week induction period was designed to dstabite efficacy and safety of mirikizumab
administered IV at Weeks 0, 4, and 8. On the lEsserum concentrations of mirikizumab during the
first 12 weeks of this study, the drug dose inwidiial patients within the 50-mg and 200-mg arms
could be increased. Serum concentrations of murkeb were assessed at Weeks 2 and 6, and the

dose was increased at Weeks 4 and 8 accordingr®specified algorithm (Supplementary



Appendix, Tables 1 and 2). The dose increase thfigm 2 to 12 fold for patients in the 50-mg arm
and ranged from 1.5 to 3 fold for patients in tB@-2ng arm. The 600-mg dose arm remained at a
fixed dose during the first 12 weeks. No patienswased above 600 mg in the induction period. The
52-week maintenance period was designed to extilerefficacy and safety of mirikizumab
administered subcutaneously every 4 or 12 weekslogtopic findings at each efficacy assessment
were scored by a single central reader pool corgbiig 3 central readers, which provided an
objective evaluation of inflammation in the colomticosa. Histologic disease activity at each
efficacy assessment was scored by a central readécomprised of 2 central readers using samples
from two biopsies obtained during endoscopy fromrtiost affected area lying at least 30 cm from
the anal verge at baseline and Weeks 12 and 55 gg#ementary Appendix for details of histology
analyses, as well as biomarker analyses in plaschda@ces.

Outcomes

The primary endpoint of this study was clinical resion at Week 12, defined as the proportion of
patients with Mayo subscores of 0 for rectal blagdD or 1 (with 1 point decrease from baseline) fo
stool frequency, and O or 1 for centrally read escdpy. Secondary objectives included evaluation of
safety and tolerability, Week 52 clinical remissiteek 12 and 52 clinical response (a decrease in 9
point Mayo subscore [rectal bleeding, stool freaqyeand endoscopy] inclusive B2 points and

>35% from baseline with either a decrease of rditesding subscore efl or a rectal bleeding
subscore of 0 or 1), durable clinical remissiorofjartion of patients who achieved clinical remigssio
at both week 12 and 52), endoscopic remissionr(ddfas having achieved a Mayo endoscopic
subscore of 0), endoscopic improvement (defineathgeving an endoscopic findings subscore of 0
or 1), change from baseline in the Inflammatory Bb@isease Questionnaire [IBDQ; see
Supplementary appendix for further details] scor@ eharacterization of the pharmacokinetics of
mirikizumab. Other exploratory objectives includdthnge from baseline in the biomarkers C-
reactive protein, faecal calprotectin, IL17A, db@2, histologic remission (defined as Geboes
histologic subscores of 0 for the neutrophils milaa propria, neutrophils in epithelium, and erasio

or ulceration parameters), change from baselisgnmptomatic score (stool frequency plus rectal



bleeding Mayo subscores), symptomatic remissiofinge as a stool frequency score of 0 or 1, and a
rectal bleeding score of 0). Adverse events weded@ccording to the Medical Dictionary for
Regulatory Activities (MedDRA) Versions 19-21 andvsnarised by system organ class, preferred
term, severity and relationship to investigatigmaduct. A treatment-emergent AE (TEAE) was

defined as an event that first occurred or worseémaeéverity after baseline.

Statistical analysis

Enroliment was planned for 240 patients (60 pasgigetr dose group). Assuming a placebo remission
rate of 7.5% and mirikizumab clinical remissioreraf 30% at week 12, the trial had 89% power for
testing superiority of the pairwise comparisonh® primary endpoint using a chi-square test with a
two-sided 0.05 significance. A multiple testing gedure was applied to the primary endpoint to
control the overall family-wise type 1 error rateae2-sided level of 0.05. This procedure was
planned to evaluate mirikizumab dose group compasisersus placebo in a step-wise manner,
starting with the 600-mg group and concluding wtiith 50-mg group. A non-significant result from
any comparison ended the formal statistical tegthogedure and all subsequent p-values are

considered as nominal.

The intention-to-treat (ITT) population, which inded all randomly assigned patients, was used to
assess efficacy, demographics, baseline diseasgctrastics and health outcome measures. The
safety population included all randomized patievii® received at least one dose of study drug.
Patients were analyzed according to the treatnoemhich they were assigned regardless of any
errors or changes in dosing. The primary and seagrchtegorical outcome measures were analyzed
using a logistic regression analysis with treatnggatip, geographic region, and prior biologic
experience (prior biologic experience vs prior b@gt naive), and visit (when appropriate) in the
model. Non-responder imputation (NRI) was utilifedpatients who discontinued the study before
receiving a week 12 or 52 endoscopic assessmeran&ary continuous endpoints were analyzed
using a Mixed effect Model Repeat Measurement (MMR&¢hnique with treatment, visit,

geographic region, prior biologic experience, tmett-by-visit interaction, as well as the continsiou
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fixed covariates of baseline value and baselineerbly-visit interaction terms in the model. Sites
within countries were grouped according to geogiagmegion: North America, Asia (Japan) and
rest of the world (including EU and Australia). [Daptive statistics were used to summarize

differences in demographic and baseline diseasactesistics.

For the maintenance phase of the study, the asgiggiulation consisted of a subset of the intent-to
treat (ITT) population and includes those patievtte were re-randomized to one of the two
maintenance mirikizumab arms or continued on tastameous placebo after demonstrating clinical
response. Patients who were randomized into theter@nce mirikizumab arms were stratified

according to their remission status at week 12.

All induction p-values reported, with the exceptimfrithe 600-mg vs placebo for the primary
endpoint, were not adjusted for multiple comparssand should be interpreted with caution.
Maintenance efficacy and health outcomes analysesasidered exploratory and were summarized

using descriptive statistics.

Mirikizumab pharmacokinetics were evaluated usirapgical and population pharmacokinetic

model-based approaches. See Supplementary Appemndixther details of biomarker analyses.

Safety was summarized using descriptive statigtiel randomly assigned patients who received at

least one dose of study drug. This study is regadtevith_ClinicalTrials.gov, number NCT02589665.

All authors had access to the study data and redeamd approved the final manuscript.

Data sharing statement

Lilly provides access to all individual participaddta collected during the trial, after anonymizati
with the exception of pharmacokinetic or genetitaddData are available to request in a timely
fashion after the indication studied has been amatdn the US and EU and after primary publication
acceptance. No expiration date of data requestsigntly set once they are made available. Acces
is provided after a proposal has been approveadtigdiependent review committee identified for this

purpose and after receipt of a signed data shagneement. Data and documents, including the
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study protocol, statistical analysis plan, clinisaldy report, blank or annotated case report forms
will be provided in a secure data sharing enviromini@r up to 2 years per proposal. For details on

submitting a request, see the instructions provat@dvw.clinicalstudydatarequest.com

Results

Between 09 December, 2015 and 29 September, 268 haients were screened for eligibility in
study AMAC. Among the 249 patients who met inclastwiteria and were randomized, 95.6% of
patients completed the first 12 weeks of the s{&lypplemental Figure 1). Baseline characteristics
were generally similar across treatment groupsggidor numerically higher CS use, higher CRP
levels, higher proportion of patients exposed tedtor more biologics, and shorter disease duration
in the 600 mg group (Table 1). Notably, more tha%otf patients had previously received treatment
with a biologic. Average duration of UC was 7.8 &8l years, respectively, in patients treated with
mirikizumab and given placebo. Approximately 73%l @4% of patients in the 50 mg and 200 mg
treatment groups underwent dose adjustment, neglttioverall average dose levels during the first
12 weeks of the study of 100 mg and 250 mg, rebmdgti{Supplemental Figure 2). Per protocol, no

exposure-based dose adjustments were allowed fienfsain the 600-mg treatment group.

The result for the primary endpoint of clinical iesion at week 12 for the mirikizumab 600-mg

group compared to placebo yielded a non-signifipamilue (p=0.142). Thus, all subsequent p-values
comparing clinical remission at week 12 are notdied for multiplicity and are considered

nominal. At week 12, 10 (15.9% [6.8-24.9], p=0.066%3 patients in the mirikizumab 50-mg group,
14 (22.6% [12.2-33.0], p=0.004) of 62 patientshiea mirikizumab 200-mg group, and seven (11.5%
[3.5-19.5], p=0.142) of 61 patients in the mirikizab 600-mg group were in clinical remission
compared to three (4.8% [95% CI 0-10]) of 63 pdsien the placebo group (Table 2, Figure 2A). A
similar pattern was seen for clinical remissiornasrdose groups amongst the biologic naive and
biologic experienced groups, with clinical remissrates numerically higher in all treatment groups

amongst biologic-naive patients (Figure 2B-C).
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A total of 26 (41.3% [29.1-53.4], p=0.014) in th&ikizumab 50-mg group, 37 (59.7% [47.5-71.9],
p<0.001) in the mirikizumab 200-mg group, and 32.246 [36.6-61.7], p=0.001) in the mirikizumab
600-mg group had a clinical response compared {@Q.8% [10.6-30.6]) patients in the placebo
group (Table 2, Figure 2D). Differences from plaz@lere similar regardless of prior biologic

exposure (Figure 2E-F).

Endoscopic improvement during the 12-week indugieriod was achieved by 15 (23.8% [13.3-
34.3], p=0.012) patients in the mirikizumab 50-mgup, 19 (30.6% [23.3-34.3], p=0.0007) patients
in the mirikizumab 200-mg group, and eight (13.126{21.6], p=0.215) patients in the mirikizumab
600-mg group compared to four (6.3% [0.3-12.4])grds in the placebo group (Figure 2G). A
similar pattern was seen for endoscopic improvenmeaach dose group amongst the biologic naive
and biologic experienced groups, with numericalghler proportions of patients in all treatment
groups amongst biologic-naive patients (Figure RH4here were no differences in proportions of
patients with endoscopic remission amongst treatigreups (Table 2). Numerically greater
proportions of patients in the 200-mg and 600-mgedgroups achieved histologic remission relative

to placebo (Table 2).

The proportion of patients in symptomatic remissi@s greater in all three mirikizumab groups
compared to placebo (Table 2). Likewise, Mayo syms scores were lower in mirikizumab-treated
patients compared to placebo with separation frtaogibo seen as early as week 2 for the 200-mg
and 600-mg dose groups compared to placebo (SupptehFigure 4A). On average, IBDQ scores
were higher at 12 weeks amongst patients treatédmiikizumab versus given placebo (Table 2).
C-reactive protein (CRP) and faecal calprotectimcemtrations were lower in all mirikizumab-treated
groups compared to placebo by week 12 (SupplemEigate B-C). IL17 and IL22 serum
concentrations were also lower in all mirikizumadated group compared to placebo by week 12
(Supplemental Figure 4D-E)irikizumab exposures increased in a dose-propaationanner across
the dose groups (Supplemental Figure 2). The ptagerof patients achieving clinical response,
clinical remission, or endoscopic improvement firfreased with median mirikizumab concentration

up to approximately 16 pg/ml mirikizumab, then @ased (Supplemental Figure 6).
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At the end of the 12 weeks induction period, 93kidumab-treated patients achieved a clinical
response and were re-randomized to 200 mg SC muniab either every 4 (Q4W) or 12 (Q12W)
weeks (Supplemental Figure 1). The mirikizumab B@PSC Q4W regimen produced a median
trough concentration similar to that observed atkviE2 in the 200-mg treatment group; the SC
Q12W regimen produced trough concentrations in rpasénts that fell below the lower limit of
detection of the mirikizumab assay. Thirteen pasigiven PBO achieved a clinical response and
continued maintenance therapy with PBO. At weekb327% (22/47) and 39.7% (17/46) of patients
treated with 200-mg mirikizumab Q4W and Q12W, resipely, achieved clinical remission. There
were similar rates of clinical remission betweenidgic naive and biologic experienced patients
(Table 3, Figure 3A-C). Patients achieved simitdes of clinical response for the 200 mg
mirikizumab Q4W and Q12W groups, at 80.9% and 76 1E4pectively (Table 3, Figure 3D-F). The
rates of endoscopic remission (Mayo endoscopy subsy 0) at week 52 were 14.9% (Q4W) and
28.3% (Q12W), and at 52 weeks 66.0% (Q4W) and 3{Q¥RW) of patients achieved histologic
remission. IBDQ scores improved 61.7 and 49.4ts@n average in the Q4W and Q12W groups,
respectively (Table 3). The proportion of patiente achieved clinical remission at both week 12
and 52 (durable clinical remission) was 61.1% (&)Lith the Q4W group and 38.5% (5/13) in the
Q12W group (Table 3, Figure 3J). In addition, 80.88/47) and 75.0% (33/44) patients on Q4W and
Q12W doses, respectively, maintained a clinicgpoase, and more than 35% of patients who had
achieved clinical response but not clinical renoissat week 12 continued to improve and achieved
clinical remission at week 52 (Table 3, Figure 3KAnother measure of durable response was the
proportion of patients in symptomatic remissiomiraveeks 16-52. In both Q4W and Q12W, there
was stability of symptomatic remission throughdw study, with an average of 77.5% and 75.2%

throughout weeks 16-52 for Q4W and Q12W, respegtii@upplemental Figure 5).

The most frequent treatment-emergent adverse e@s¥s in any treatment group) included
nasopharyngitis, worsening of UC, anaemia, headachesea, cough, and worsening of
gastroenteritis during induction, and worsenin@@f, nasopharyngitis, headache, upper respiratory

tract infection, arthralgia, hypertension, anduefiza during maintenance (Table 3). There were no
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dose-related increases in the reporting of adwarenats (AES) associated with mirikizumab treatment
(Table 3). Serious AEs (SAE) occurred in sevengpddi during the induction period (two each in the
placebo and 200-mg groups, and three in the 60@rmgp) and five patients during the maintenance
period (two each in the Q4W and PBO groups, andmotiee Q12W group). Specific SAEs are not
identified by treatment group to preserve blindimghis ongoing trial. Of the induction period sers
adverse events, two patients reported worsenimdrefative colitis, and two reported gastroenteriti
without clear aetiology. One patient was reportetdve a large intestine perforation at week 12,
with symptoms presenting immediately following theek-12 sigmoidoscopy. This patient had
severe disease at baseline (total Mayo score=#sengic score=3) and at week 12 (endoscopic
score=3). One patient had a viral respiratory traeiction of moderate severity that required
hospitalization; the patient recovered and remaineide study. Squamous cell carcinoma of the skin
was reported in one patient approximately two wdekswing the baseline study visit. Of the
maintenance SAEs, two patients reported worserfingcerative colitis, one developed appendicitis
and subsequent Streptococcal bacteraemia, oneaed@uClostridium difficile infection, and one
patient received a head trauma. One patient disc@d due to non-treatment related AE; all other
patients recovered and remained in the study. Mthdeand no hypersensitivity reactions were
reported for patients in the induction or maintesgaperiod of the study. No clear relationship
between any serious adverse events and study disigletermined. Numbers of discontinuations due

to AEs were similar across treatment groups (Tdhle
Discussion

In this Phase 2, dose-ranging study, mirikizumahalgstrated evidence of inducing clinical
remission and response, and endoscopic improveafientl2 weeks in patients with moderately-to-
severely active UC, although the primary endpoias wot achieved. Previous studies have
demonstrated the potential therapeutic benefitafianlonal antibodies targeted to the IL23p19
subunit in patients with psoriasis, psoriatic atitiand CD'* ***'However, this is the first
randomized trial to demonstrate this approach naalgdmeficial for patients with moderately-to-

severely active UC. Although the trial evaluatetigrds both naive to biologic therapy and those who
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had been previously exposed to these agents, 6¥. p#aticipants were in the latter category and
approximately 32% of all patients in this trial Haekn treated with two or more biologic drugs (€abl
1). These characteristics suggest a relativelycditfto treat population. Nonetheless, among pédie
who were previously exposed to biologic therapynatically higher proportions of mirikizumab-

treated patients had clinical response comparedtients given placebo.

The endpoints used to assess disease activity iarldCD have been undergoing rigorous review
beginning with the initial 2012 GastroenterologygRk&tory Endpoints and the Advancement of
Therapeutics (GREAT) Workshdp.At the start of this study, updated regulatoridgnce had yet to
be published. Still, it was clear that greater #on patient-reported outcomes and objective
endoscopic endpoints for assessment of diseaséhyaiiiboth UC and CD studies were desiféd.
Therefore, a 9-point modified Mayo scoring systeaswitilized in this study including stool
frequency, rectal bleeding and endoscopic findswsed centrally (excluding PGA) with more
conservative remission and response definitiors ifgethods). Even with this conservative
definition, the primary endpoint of clinical remigs at week 12 was numerically higher in all
mirikizumab dose groups, with the 200-mg dose greuth EB increase) showing the largest benefit.
Moreover, nominally higher proportions of patietresated with any dose of mirikizumab had a

clinical response compared to those treated wibgtio at the end of induction period.

Endoscopic improvement (Mayo O or 1) was greafetive to placebo at the end of the induction
period, however, only one or two reports of endpgcoemission (Mayo 0) was observed in each
treatment group, likely reflecting the difficulty achieving endoscopic remission in the induction
period of this study Supporting the data obseree@hdoscopic improvement, patient symptoms also
improved during the first 12 weeks of treatmenD @ scores were higher and Mayo symptoms
scores lower at week 12 in mirikizumab-treated gsocompared to placebo, with numerical
differences observed as early as week 2 in the ®ymgiic score (rectal bleeding + stool frequency)

for the 200-mg and 600-mg dose groups comparethteipo.
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Evaluation of histologic disease activity in UCipats has received renewed focus coinciding with
increasing evidence that histologic remission edpmtive of improved long-term clinical outcomes,
and new guidance from regulatory agencies regattiagitility of histologic evaluation during
development of new medications for patients with®&' Additionally, in this study greater
proportions of patients in the two highest mirikizab dose groups achieved histologic remission
compared to than those in the placebo group. Taigather with the observed endoscopic
improvement, these data suggest that mirikizumaplmeaan effective therapy for healing the mucosa

in UC patients.

A unique aspect of this study was that dose lamelse 50-mg and 200-mg dose groups were
adjusted based upon drug exposures during thetiodygeriod (see Supplementary Appendix,
Supplementary Tables 1 and 2). Given the hypditthat inadequate drug exposure in some patients
may be a contributing factor to lack of effic&Gyrospective dose-level adjustments were made to
explore drug-level monitoring and increase thelililad that patients in the lower dose groups
received sufficient drug exposure during the iniurcperiod. Approximately 73% and 44% of
patients in the 50-mg and 200-mg groups were ddigisted, resulting in overall average dose levels
during the induction period of 100 mg and 250 negpectively. The overall exposure during the
induction period was similar in patients that wdose adjusted as compared to patients that were not
dose adjusted in both the 50 and 200 mg group(Smentary Appendix, Supplementary Figure 3),
indicating that the dose adjustments achieved bfective of increasing exposure in patients that ha
low exposure after the first or second dose ofkizivimab. Additionally, the clinical response and
remission rates were not different in patients wieoe dose-adjusted (Data not shown). However, it
is unknown what proportion of patients would hagkiaved clinical response or remission if the
patients who were dose-adjusted did not have tlosies increased. It is possible that the patieitis w
the lowest exposures could have experienced lolivecal response and remission rates if their doses
were not increased, especially among patientsarb@img group that had a higher likelihood of

being lower on the exposure—-response curve. litiaddthere were no obvious exposure-dependent

responses, as there were many patients who behefitiein the lower end of the exposure range
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tested. Future studies are needed to confirm the dond exposure that optimizes efficacy across the

patient population.

Despite the dose adjustments in the 50 and 200rmgpg, there were distinct exposure levels
observed between the three mirikizumab-dose graugs exposure increasing with dose
(Supplementary Appendix, Supplementary FigureT2)erefore, the numerically lower proportions of
patients achieving response and remission obsamthe 600-mg group were not the result of lower
than expected mirikizumab exposure. In additioa,dhservation of a maximum effect at a dose
lower than the highest evaluated dose is not uegetted in UC studi&$®?®*and may be due to
multiple factors, including biologic mechanisms #imdpoints used to evaluate efficacy, imbalance in

patient baseline factors across the dose groupsetatively small sample size.

In this study is there were no direct measuresigiet engagement in the intestinal mucosa. However,
reductions in CRP and faecal calprotectin were meskfollowing 12 weeks of treatment with
mirikizumab, likely reflect a reduction in gut iafnmation. Activated Th17 cells and group 3 innate
lymphoid cells (ILC3) from patients with inflammayobowel disease characteristically produce IL17
and IL22. Thus, the observed decrease in IL22 Bhd in the circulation of mirikizumab-treated
patients is consistent with the expected effectdatkade of the IL23 pathway. The role of IL22 in
the aetiology of UC and CD is not well understoedeports have suggested both deleterious and
protective effectd? Similar to observations in two positive studiesevenpatients with CD were
treated with IL23p19 monoclonal antibodies, in ®tgdy, IL22 levels were reduced from baseline
following treatment with mirikizumab’: **The TH17 pathway clearly has a role in the patiplof

UC and CD, however, the role of the IL17 cytokinaynhave more protective role supporting
intestinal barrier functiof’ This could be, in part, why monoclonal antibodigected against IL17
were not effective in treatment of patient with €D?While it is possible that reductions in IL17 due
to IL23 blockade could deleteriously affect barfignction, in this study, blockade of IL23 with
mirikizumab reduced plasma IL17 with levels apptoag those observed in healthy subjects and no

apparent difference based upon dose group (dathoetn). In addition, IL23-independent IL17-
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producingyd T cells have been observed to be important fonthmtenance barrier function in the

intestinal mucos®

Given the small sample size, the maintenance pefitite study was only intended to explore clinical
activity of the mirikizumab 200 mg SC Q4W and Ql12dée regimens. Most patients in both
regimens remained on study through week 52 andriexymed robust clinical benefit as observed by
relevant rates of clinical remission and respoaseyell as important endoscopic and histologic
benefit at week 52. Patients in both groups detnatesl durable clinical benefit with many patients
in clinical remission at week 12 and week 52. regéngly, many patients experienced additional
clinical benefit during maintenance by convertingni a clinical response at week 12 to clinical

remission at week 52.

Throughout this study, few patients treated withikidumab discontinued due to AEs, suggesting it
was well-tolerated. Also, there were comparablgdencies of treatment-emergent AEs across
treatment groups, with the exception of worsenihig®© which was numerically higher in the
placebo group compared to the mirikizumab treatrgemiips. In this study, the safety results appear
consistent with published results from other ILa8geting biologicg®*® 2 #Overall treatment with

mirikizumab demonstrated a favourable benefit sk profile.

These are the first reported observations of dirfienefit in ulcerative colitis with a monoclonal
pl9-directed IL23 antibody, with results suggestimat selective inhibition of interleukin-23 with

mirikizumab could be an effective therapy for irtipats with moderately-to-severely active UC.
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Figure 1: AMAC study design

Figure 2: Clinical remission, clinical responseqd amdoscopic improvement in all patients, biologic

naive, and biologic experiencét2w)

Figure 3: Clinical remission, clinical responseqd @amdoscopic improvement in all patients, biologic
naive, and biologic experienced; durable clinieahission and response, conversion from response to

remission(52W)
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Tables

Table 1: Baseline Demographics and Clinical Charésttcs*

Placebo IV Miri IV Miri IV Miri IV
Q4w Q4W EB 50 mg Q4W EB 200 mg Q4W 600 mg
(n=63) (n=63) (n=62) (n=61)
Female sex, n (%) 27 (42.9) 25 (39.7) 25 (40.3) 23 (37.7)
Age - years, mean+SD 42.6+£13.5 41.8+14.1 43.4+14.7 42.4+13.4
Weight — kg, mean +SD 74.1(16.9) 77.0 (17.2) 75.6 (17.3) 73.0 (15.1)
Current smoker, n (%) 18 (28.6) 18 (28.6) 25 (40.3) 23 (37.7)
White race, n (%) 52 (82.5) 57 (90.5) 44 (71.0) 56 (91.8)
Disease duration — years (mean+SD) 9.5+9.6 8.2+7.2 9.0 £9.0 6.0 £5.7
Mayo score, n (%),
6-8 27 (42.9) 24 (38.7) 27 (44.3) 26 (42.6)
9-12 36 (57.1) 38 (61.3) 34 (55.7) 35 (57.4)
9-point modified Mayo score (mean+SD) 6.7 (1.2) 6.6 (1.3) 6.4 (1.4) 6.5 (1.3)
Mayo Symptoms score (meanSD) 3.9(1.1) 3.7(1.3) 3.7 (1.3) 3.8(1.1)
Mayo Endoscopy score 3, n (%) 47 (74.6) 50 (79.4) 41 (66.1) 45 (73.8)
CRP — mg/L, median (IQR) 3.9 (1.1-11.2) 45 (1.4-12.6) 3.6 (1.4-13.7) 6.D{25.5)

Faecal Calprotectin- mg/kg, median (IQR)

1353 (618-2481)

1945 (510-2992

1560 (399-244B)

31629-2587)

IBDQ (mean+SD) 124.1 (29.8) 122.5(29.2) 133.0 (34.7) 125.5 (33.9)
Concomitant therapies at baseline— n (%)
5-ASA use 47 (74.6) 41 (65.1) 56 (90.3) 39 (63.9)
Corticosteroids 33(52.4) 29 (46.0) 25 (40.3) 34 (55.7)
Thiopurines 25 (39.7) 14 (22.2) 18 (29.0) 11 (18.0)
Number of unique prior biologic therapies, n (%)
0 25 (39.7) 27 (42.9) 22 (35.5) 23 (37.7)
1 17 (27.0) 14 (22.2) 27 (43.5) 15 (24.6)
2 15 (23.8 16 (25.4 7(11.3 14 (23.0
>3 6 (9.5) 6 (9.5 6 (9.7 9(14.8

* Intent-to-treat population

Nominal p-values were not significant for any grparcept thiopurines where a difference was sessacthe 4

dose groups; ASA= aminosalicylic acid; CRP=C ReacRrotein; EB=Exposure-Based; IBDQ=Inflammatory

Bowel Disease Questionnaire; IQR=Interquartile Rang



Table 2: Week-12 Efficacy results*

Placebo IV Miri IV Miri IV Miri IV
Q4w Q4W EB 50 mg Q4W EB 200 mg Q4W 600 mg Combined Miri
(n=63) (n=63) (n=62) (n=61)
Clinical Remission, n 3 (4.8%) 10 (15.9%) 14 (22.6%) 7 (11.5%) 31 (17.4%)

(%)

Difference vs placebo
(95% Cl, p value)

11.1% (0.7 to
21.6, p=0.066)

17.8% (6.2 to
29.5, p=0.004)

6.7% (-2.9 t0 16.3,
p=0.142)

11.9% (4.4 to
19.4, p=0.020)

Clinical Response, n (%)

13 (20.6%)

26 (41.3%)

37 (59.7%)

30 (49.2%)

93%6).

Difference vs placebo

20.6% (4.9 to

39.0% (23.3 to

28.5% (12.5 to

29.4% (17.1to

(95% ClI, p value) 36.4, p=0.014) 54.8, p<0.0001) 44.6, p=0.001) 41.7, p<0.001)
(Eo/z;josco”ic Remission, n 1(1.6%) 2 (3.2%) 2 (3.2%) 1(1.6%) 5 (2.7%)

Difference vs placebo ) 1.6% (-3.7 to 1.6% (-3.7to 7.0, 0.1% (-4.4t0 4.5, 1.1% (-2.8 t0 5.0,

(95% Cl, p value) 6.9, p=0.56) p=0.55) p=0.99) p=0.63)
Endoscopic 4 (6.3%) 15 (23.8%) 19 (30.6%) 8 (13.1%) 42 (22.6%)

Improvement, n (%)

Difference vs placebo
(95% Cl, p value)

17.5% (5.3 to
29.6, p=0.012)

24.3% (113 to
37.3, p=0.0007)

6.8% (-3.6 t0 17.2,
p=0.21)

16.2% (7.7 to 24.7,
p=0.006)

Symptomatic Remission,
n (%)

13 (20.6%)

23 (36.5%)

36 (58.1%)

28 (45.9%)

878%6.

Difference vs placebo

15.9% (0.3 to

37.4% (21.6 to

25.3% (9.3 to 41.3,

26.1% (13.8 10

(95% Cl, p value) 31.4, p=0.054) 53.3, p<0.0001) p=0.003) 38.4, p<0.001)
Change from BL IBDQ )
Total Seore, mean (SD) 19.9 (37.7) 31.3 (42.0) 38.1 (28.4) 43.8 (38.7)

I';fggga’(‘ggjfegf”ce vs ) 111(-5t0228, | 209 (9210327, 22.9 (11110 34.8, )

p ot p p=0.062) p=0.0005) p=0.0002)

value)

gf)to'og'c remission, n 11 (17.5) 9 (14.3) 28 (45.2) 21 (34.4) 58 (31.2%)
Difference vs placebo } -3.2(-15.9to 27.7 (12.2t043.2; 17.0 (1.8 t0 32.1; 14.6 (2.6 to 26.6
(95% Cl, p value) 9.6; p=0.632) p=0.001) p=0.028) p=0.032)

*Intent-to-treat population

All p-values presented are nominal with no adjustifier multiple comparisons; BL=Baseline; Cl=Corditte

Interval; EB=Exposure-Based; IBDQ=Inflammatory Bd\ésease Questionnaire; RHRobarts Histopathology

Index
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Mirikizumab SC Q4W

Mirikizumab SC Q12W

Placebo SC Q4W

200 mg (n=47) 200 mg (n=46) (N=13)
Clinical Remission, n (%) 22 (46.8) 17 (37.0) 1(7.7)
Clinical Response, n (%) 38 (80.9) 35 (76.1) 78p3.
Endoscopic Remission, n (%) 7 (14.9) 13 (28.3) 1(7.7)
Endoscopic Improvement, n (%) 27 (57.4) 22 (47.8) 2 (15.4)
Symptomatic Remission, n (%) 36 (76.6) 30 (65.2) 7 (53.8)
Histologic Remission, n (%) 31 (66.0) 17 (37.0) 38.6)
Change from BL IBDQ Total Score, 61.7 (30.8) 49.4 (32.3) 70.8 (23.80)
mean (SD)
Clinical Remission Durability, n/N 11/18 (61.1) 5/13 (38.5) 0/3 (0.0)
(%)
Clinical Response Durability, n/N 38/47 (80.9) 33/44 (75.0) 7/13 (53.8)

(%)

Clinical Response wk 12 to
Remission wk 52, n/N (%)

11/29 (37.9)

12/33 (36.4)

CRP, mg/L
median (range)

2.55 (0.23, 20.10)
N=41

1.55 (0.10, 22.70)
N=43

1.48 (0.10, 14.0)
N=9

Fecal calprotectin, mg/kg Median
(Range)

103 (15, 1753)
N=41

232 (15, 2502)
N=36

342 (50, 2100)
N=8

*Intent-to-treat population that advanced to maiatece

Table 3: Week-52 efficacy results*

include (nominal) p-values




Table 4: Safety Week 12
Placebo IV Miri IV Miri IV Miri IV
QAW Q4W EB 50 mg Q4W EB 200 mg | Q4W 600 mg
(n=63) (n=63) (n=62) (n=60)
TEAES, n (%) 32 (50.8) 36 (57.1) 32 (51.6) 32 (53.3)
Serious adverse event, n (%) 232 0 (0) 2.2 3 (5.0
Discontinuations due to adverse event,
3(4.8) 0 (0) 1(1.6) 2(3.3)
n (%)
Most common TEAEs £5% in any
dose group)*
Nasopharyngitis 6 (9.5) 5(7.9) 3(4.8) 5(8.3)
Worsening of ulcerative colitis 6 (9.5) 232 23.2) 2(3.3)
Anemia 3(4.8) 4 (6.3) 2(3.2) 2(3.3)
Headache 3(4.8) 3(4.8) 1(1.6) 4(6.7)
Nausea 4 (6.3) 2(3.2) 2(3.2) 3(5.0)
Cough 4 (6.3) 0 0 2(3.3)
Gastroenteritis 1(1.6) 0 2(3.2) 3(5.0)
Week 52
Miri SC Q4W 200 mg Miri SC Q12W 200 mg |Placebo
(n=47) (n=46) (n=13)
TEAES, n (%) 36 (76.6) 31 (67.4) 10 (76.9)
Serious adverse event, n (%) 2(4.3) 1(2.2) 2 (15.4)
Discontinuations due to adverse event, | 0 (0) 1(2.2) 0(0)

n (%)

Most common TEAEs £5% in any

dose group)*




Worsening of UC 1(2.1) 7 (15.2) 6 (46.2)
Nasopharyngitis 5(10.6) 7 (15.2) 0(0)
Headache 5(10.6) 3(6.5) 1(7.7)
Upper Respiratory Tract Infection 5(10.6) 2(4.3) 2 (15.4)
Arthralgia 6 (12.8) 1(2.2) 0(0)
Hypertension 4 (8.5) 2(4.3) 1(7.7)
Influenza 3(6.4) 4(8.7) 0 (0)

*Safety population

TEAE=Treatment-Emergent Adverse Event; EB=Expo8ased Dosing
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What you need to know:

BACKGROUND AND CONTEXT: Many patients with ulceraé colitis (UC) treated with
biologic therapies do not respond to or achievession, and some responding patients lose
response. Interleukin 23 (IL23) contributes to pgdnesis of UC. We investigated the effects of
mirikizumab, a monoclonal antibody against IL23ttiseeffective in treatment of psoriasis and
Crohn’s disease, in a randomized trial of patievits UC.

NEW FINDINGS: In patients with UC, mirikizumab waffective in inducing clinical response
after 12 weeks. Mirikizumab demonstrated durabiieafy throughout the maintenance period

LIMITATIONS: The optimal dose for induction of regsion requires additional investigation.
Given the small sample size, the maintenance pefitiie study was only intended to explore
clinical activity of the mirikizumab (200 mg, givesubcutaneously every 4 or 12 weeks).

IMPACT: Mirikizumab appears to be safe and effeziivtreatment of UC in patients who did
not respond to previous biologic therapies.

Lay summary: In study of patients with moderate to severelwaaulcerative colitis,
mirikizumab demonstrated clinical efficacy compateglacebo after 12 weeks and maintained
efficacy through 40 weeks of treatment.



Supplementary Appendix

Complete List of Inclusion and Exclusion Criteria

Inclusion Criteria

Subjects with UC were eligible for enrolment orflyhiey met all of the following
criteria during screening:

[1] have given written informed consent approvedhi®s/ERB (ethical review board)
governing the site

[2] were male or female subjectd8 and<75 years of age at the time of initial
screening

[2a] male subjects agreed to use a reliable mathodth control during the study and
for 3 months, which is greater than 5 half-livfterathe last dose of
investigational product

[2b] female subjects:

. were women of childbearing potential whose sepuegnancy test results
were negative and who agree to use a reliable rdethbirth control (eg, condom,
sponge, or diaphragm combined with spermicidal fogeh or cream; ongoing
hormonal contraception [oral, intramuscular, depotransdermal], such as Depo-
Provera, Evra, or NuvaRing; an intrauterine devicesomplete abstinence from
sexual intercourse with men) during the study am@fmonths after the last dose of
the investigational product

-0r-

» were not women of childbearing potential, definechaving:

o bilateral oophorectomy, tubal ligation, or hysteéoaay at least 6
weeks before screening;

0 spontaneous amenorrhea ¥d2 months, not induced by a medical
condition or medications; or

0 spontaneous amenorrhea for 6 to 12 months andiddedtimulating
hormone level greater than 40 mIU/mL at screening

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

[4] have had a diagnosis of UC 88 months before baseline (endoscopic evidence
corroborated by a histopathology report); a bidjosya local histopathology
evaluation (to obtain a report) can be obtaineihduhe baseline endoscopy
procedure if a histopathology report is not avddab

[5] have moderate to severe active UC as defineal layo score of 6 to 12 with an
endoscopic subscor® within 14 days before the first dose of studwptneent
(note: a partial Mayo score of at least 4 and ogfigibility criteria must have
been met before endoscopy is performed as a stodggure)

[6] have evidence of UC extending proximal to teetum £15 cm of involved colon)



[7] have documentation of a surveillance colonogqmerformed according to local
standard) within 12 months before baseline (magdyérmed during screening)
for subjects with pancolitis of >8 years’ duratimnleft-sided colitis of >12
years’ duration

[7a] up-to-date colorectal cancer surveillancefgered according to local standard),
for subjects with family history of colorectal camcpersonal history of increased
colorectal cancer risk, age >50 years, or othemknigsk factor

[8] subjects must either:

[8a] be naive to biologic therapy (such as TNF gotdsts, vedolizumab, or
experimental UC biologics) and have at least heffollowing:

0 inadequate response or failure to tolerate cutreatment with oral or
IV corticosteroids or immunomodulators (6-MP or AZa@x

o history of corticosteroid dependence (an inabtlitguccessfully taper
corticosteroids without return of UC)

OR

[8b] have also received treatment with 1 or momédgic agents (such as TNF
antagonists, vedolizumab, or experimental UC bikgwith or without
documented history of failure to respond or tokeich treatment

» the biologic treatment must have been discontiragedrding to the following
timelines:

0 anti-TNF therapy at least 8 weeks before baseline

o vedolizumab treatment at least 12 weeks befordibase

0 experimental biologic UC therapy at least 8 wealeite baseline
[9] may have been receiving a therapeutic dosagfeedfollowing drugs:

[9a] oral 5-ASA compounds: if the prescribed doas been stable for at least 2 weeks
before screening endoscopy

[9b] oral corticosteroid therapy (prednisor20 mg/d or equivalent): if the prescribed
dose has been stable for at least the 2 weeksgsfoeening endoscopy

[9c] AZA or 6-MP: if the prescribed dose has betabke for at least 8 weeks before
baseline

[10] was willing and able to complete the scheddedly assessments, including
endoscopy

[11] have clinically acceptable laboratory resaltscreening, as assessed by the
investigator, including:

[11a] hematologic: absolute neutrophil corit5 x 1G/L, platelet count100 x 16/L,
hemoglobin leve?r10.0 g/dL, lymphocyte count >500 cejik/ and total white
blood cell count3.0 x 16/L

[11b] chemistry: serum creatinine, total bilirulb@vel, alkaline phosphatase, alanine
aminotransferase (ALT), and aspartate aminotraaséefAST) levels2x upper
limit of normal (ULN)



Exclusion Criteria
Subjects were excluded from study enrollment if/tiveet any of the following criteria:

[12] have been diagnosed with indeterminate colutiectitis (distal disease involving
the rectum only; less than 15 cm from the analeeog CD

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

[14] have received any of the following for treatmhef UC:
[14a] cyclosporine or thalidomide within 30 dayssofeening endoscopy

[14b] corticosteroid enemas, corticosteroid sugpasis, or topical treatment with 5-
ASA within 30 days of screening endoscopy

[14c] have used apheresis (eg, Adacolumn apheresispeeks before screening
endoscopy

[15] have previous exposure to any biologic thgrapgeting IL-23 (including
ustekinumab), either licensed or investigational

[16] have been treated with any investigationabdiar UC within 30 days or 5 half
lives of the drug (whichever is longer) before ithigal screening visit,

OR with interferon therapy within 8 weeks beforesdiae
[17] have evidence of abdominal abscess or toxigamelon during screening

[18] have extensive colonic resection, subtotabtal colectomy, ileostomy,
colostomy, or fixed symptomatic stenosis of thestine

[19] have evidence of active or latent TB

[20] have had any malignancy within 5 years of eoieg, except for basal cell or
squamous epithelial carcinoma of the skin thatlieesn resected with no
evidence of metastatic disease for at least 3 y@Rrservical carcinoma in situ
with no evidence of recurrence within 5 years oésning

[21] were investigator site personnel directly l&fted with this study and/or their
immediate families. Immediate family is definedaaspouse, parent, child, or
sibling, whether biological or legally adopted

[22] were Lilly employees or employees of third{gasrganizations (TPOs) involved
with the study

[23] were at the time of screening enrolled iniaicél trial involving an
investigational product or nonapproved use of @ adrdevice, OR are
concurrently enrolled in any other type of medresearch not scientifically or
medically compatible with this study, per invest@gudgment

[24] have previously completed or withdrawn fronststudy or any other study
investigating LY3074828. This criterion did not &pto subjects undergoing
rescreening procedures



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

[26] have HIV/AIDS or test positive for human imnagdeficiency virus antibodies at
screening

[27] have hepatitis B or test positive for hepatiivirus (HBV) at screening, defined
as: (1) positive for hepatitis B surface antigei)rpositive for anti—hepatitis B
core antibody (HBcAb+) and positive confirmatoryjhypoerase chain reaction
(PCR) for HBV, regardless of anti—hepatitis B soegf@antibody status

[28] have hepatitis C or test positive hepatitigilds at screening, defined as: positive
result for hepatitis C antibody and positive canfitory PCR test for hepatitis C
virus

[29] hadClostridium difficile infection within 30 days of screening endoscoptest
positive at screening, or other intestinal pathogih 30 days before screening
endoscopy. Subject must not have signs of an oggofaction related to an
intestinal pathogen.

[30] have any clinically significant extra-intestirinfection or opportunistic, chronic,
or recurring infection within 6 months before seneg. Examples include but are
not limited to infections requiring IV antibioticepspitalization, or prolonged
treatment

[31] were unsuitable for inclusion in the studytlie opinion of the investigator or
sponsor for any reason that may compromise the@stibjsafety or confound
data interpretation

[32] Exclusion Criterion [32] applies to study sit@ Japan only. For study sites in
Japan: have known allergies to LY3074828, relatedpounds including
humanized monoclonal antibodies, or any comporritse formulation or
history of significant atopy

[33] were pregnant, lactating, or planning pregryaieither men or women) while
enrolled in the study or within 4 months after tietey the last dose of study
agent



Details of Inflammatory Bowel Disease Questionnaire (IBDQ)

The IBDQ is a 32-item subject-completed questiomtiat measures 4 aspects of subjects’ lives:
symptoms directly related to the primary bowelutisance, systemic symptoms, emotional function,
and social functioh.Responses are graded on a 7-point Likert scaldnich 7 denotes “not a

problem at all” and 1 denotes “a very severe probl&cores range from 32 to 224; a higher score
indicates a better quality of life.

Histopathology

The histopathologic images were read centrallylfireded manner by a qualified pathologist and
scoring was performed using the Geboes Store.

The Geboes score is an instrument that is usadtdardize histologic assessment in UC. Itis
comprised of seven categories (or grades), eaalnich describes a histologic feature. These
categories are “structural (architectural changgyade 0), “chronic inflammatory infiltrate” (grade
1), “lamina propria eosinophils” (grade 2A), “laraipropria neutrophils” (grade 2B), “neutrophils in
epithelium” (grade 3), “crypt destruction” (gradpahd “erosion or ulceration” (grade SEach grade
includes subscores that indicate the degree ofratality seen for that histologic feature, with
subscores of 0 indicating normal appearance aritehigubscores indicating increasingly abnormal
appearance.

Biomarker analysisin Plasma and Faeces

IL-17A levels were measured using the Quanterixdaith.-17 2.0 assay. The assay was performed
per manufacturing instruction at a 1:5 dilutionRiisma EDTA in Assay Buffer. The assay was read
on the Quanterix Sioma HD-1 platform

IL-22 cytokine level were assayed in a Meso Scasedverysandwich assay. In short, IL-2&ecific
antibodies were either biotinylated or Sulfo-Tagdd&D Streptavidin Gold plates were washed,
blocked, coated with biotinylated capture antibadg washed. EDTA-Plasma samples were diluted
1:4 in assay buffer and incubated for 2 hours atrtemperature. Plates were washed and Detection
antibody was added for 1 hour. Plates were washé@¥ MSD read buffer was added. Plates were
read with MSD reader Quick Plex S120 and data aedlpn MSD reader and back calculated to

pg/ml.

Fecal Calprotectin was measured in patient collefdeal samples using an enzyme immunoassay by
Buhlman Laboratories and tested by Covance Cdatraratories.

CRP was measured in collected serum samples ugingraactive protein HS immunonephelometry
assay (Siemens BNII) and is performed at Covancer@le

Pharmacodynamic effects were assessed with a rafkects model using log10 transformed
cytokine concentration as the response, fixed &ffiec treatment, time, and the treatment by time
interaction, a random patient effect with an urettited covariance matrix, and covariates that
included baseline values for: Assay Batch, Age, B&4l, Previous Biologic Therapy, and modified
Mayo score. Models were fit using thee function from the R packagéme®and version 3.5.0 of the
R statistical computing environmehthe pharmacodynamic contrast was defined as tuegehfrom
baseline for a drug treated group minus the ché&oge baseline for the placebo group.
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Supplementary Table 1. Dose Increase in Cohort that Receives Starting Dose of 50 mg at Week

0
Observed Concentration | Dose I ncrease at Week 4 or
of mirikizumab at Week Week 8
20r Week 6 (MAXIMUM DOSE =
(ng/ml) 600 mg)
>1.6 No dose increase
>0.8and < 1.6 Increase dose 2X
>0.4and <0.8 Increase dose 4X
>0.27and < 0.4 Increase dose 6X
<0.27 Increase dose 12X

Supplementary Table2. Dose Increasein Cohort that Receives Starting Dose of 200 mg at

Week 0

Observed Concentration

Dose I ncrease at Week 4 or

of mirikizuamb at Week Week 8
20r Week 6 (MAXIMUM DOSE =
(ng/ml) 600 mg)
>6.0 No dose increase
>4.0and < 6.0 Increase dose 1.5X
>3.0and <4.0 Increase dose 2X
>2.4and < 3.0 Increase dose 2.5X
<24 Increase dose 3X




Supplementary Figure 1: CONSORT diagram

Screened
N=358

Randomized

N=249

Failed screening
(n=109)

Placebo
N=63

50 mg EB
mirikizumab
N=63

200mg EB
mirikizumab
N=62

600 mg
mirikizumab
N=61

treatment
(n=3)
3 due to AE

Discontinued

Completed Week 12

Completed Week 12

Discontinued

Completed Week 12

Discontinued

treatment Discontinued -
(n=2) treatment tre(a;r::;t
1 patient (n=2) 2 due to AE
withdrawal 1 due to AE 1 patient
1 protocol ! patient withdrawal
deviation withdrawal

Completed Week 12

n=60 n=61 n=60 n=57
Week 12 Week 12
placebo mirikizumab
responders responders
n=13 n=93
Randomized
N=93
Placebo Q4W 200 mg Q4w 200 mg Q12w
n=13 mirikizumab mirikizumab
N=47 N=46

treatment
(n=2)

1 patient
withdrawal
1 lack of
efficacy

Continuing on

maintenance
n=11

Discontinued

Discontinued
treatment
(n=4)

2 patient
withdrawal
1 lack of
efficacy
1 lost to
follow-up

Continuing on

maintenance
n=43

*1 additional patient randomized but did not receive treatment

Discontinued
treatment
(n=3)

1 patient
withdrawal
1 due to AE
1 other

Continuing on

maintenance
n=43




Supplementary Figure 2. Average mirikizumab concentration during thefirst 12 Weeks
of Study AMAC.
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weeks was calculated based on total mirikizumale dolsninistered at Weeks 0, 4 and 8 for
each subject and the clearance for each subjactagst based on population PK analyses,
and is equivalent to the AUC over the first 12 wedkided by 12 weeks. The overall
average doses in the 50-mg and 200-mg cohortsglumituction were 100 mg and 250 mg,
respectively.



Supplementary Figure 3. Average mirikizumab concentration during thefirst 12 Weeks
of Study AMAC grouped based on Week 12 Clinical Response Status.
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Supplementary Figure 4. 12-Wk continuous outcomes over time
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Supplementary Figure 5. 52-Wk symptomatic data
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Supplementary Figure 6. Patients achieving study endpoints by median mirikizumab concentration
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