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Background:  The modified Mayo score (mMS) is a measure for ulcerative colitis (UC) disease activity. Recent US Food and Drug Administration 
guidance for moderately to severely active UC trials suggests that patients should have baseline mMS of 5–9 including an endoscopy score of at 
least 2, as opposed to the previous range of 4–9. This disclosure reports results from patients with UC with baseline mMS of 5–9 who received 
mirikizumab, a monoclonal antibody directed against the interleukin-23 p19 subunit, or placebo in the phase 3 LUCENT trials.
Methods:  Mirikizumab was evaluated in the randomized, double-blind, placebo-controlled LUCENT-1 (NCT03518086) and LUCENT-2 
(NCT03524092) trials, and the ongoing long-term LUCENT-3 (NCT03519945) trial, which use mMS 4–9. Analyses for patients with baseline mMS 
of 5–9 (excluding patients with mMS of 4) were conducted according to LUCENT trial statistical analysis plans. Categorical efficacy endpoints 
were summarized using proportions and confidence intervals. Continuous efficacy endpoints are presented as least-squares mean (standard 
error) changes from baseline.
Results:  Mirikizumab demonstrated efficacy for the primary endpoint of clinical remission and major secondary endpoints including clinical 
response, endoscopic improvement, histologic–endoscopic mucosal improvement/remission, bowel urgency remission, and corticosteroid-free 
remission. Importantly, mirikizumab exhibited greater improvements versus placebo in the Inflammatory Bowel Disease Questionnaire, fatigue, 
symptomatic remission, and work productivity. Finally, mirikizumab demonstrated long-term (104-week) sustained, durable efficacy across all 
studied endpoints. No new safety signals were identified during the 2-year follow-up.
Conclusions:  Mirikizumab delivered significant clinical benefit for patients with baseline mMS of 5–9 and demonstrated a favorable safety 
profile.

Lay Summary 
The impact of mirikizumab on adults with ulcerative colitis was assessed, using baseline modified Mayo score (mMS—disease activity meas-
urement) of 5–9, including an endoscopy subscore of at least 2. Results consistently demonstrated clinical benefit regardless of baseline mMS.
Key Words: mirikizumab, ulcerative colitis, modified Mayo score, fatigue, urgency

Introduction
Ulcerative colitis (UC) is a chronic, relapsing, and remitting 
inflammatory disease of the rectum and colon.1 Reaching 
treatment targets within distinct time frames could help 
patients achieve better clinical outcomes. Maintenance of 

endoscopic and histologic remission in addition to symptom 
control are treatment goals that may help modify the 
course of the disease and impact patients’ quality of life.2 
The modified Mayo score (mMS) is a cross-sectional dis-
ease activity assessment tool recommended in US Food and 
Drug Administration (FDA) guidance3,4 that uses endpoint 
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definitions based on 3 subscores: stool frequency, rectal 
bleeding, and endoscopic findings. Each component is scored 
from 0 (normal) to 3 (most severe); therefore, the range of 
the total mMS is 0–9.5

Mirikizumab is a monoclonal antibody directed against 
the p19 subunit of interleukin-23, which is involved in the 
inflammatory process of UC through a cell-mediated im-
mune response.6,7 Mirikizumab was studied in 2 phase 3 
trials (LUCENT-1 and LUCENT-2) that were designed based 
on guidance from the FDA3 and the European Medicines 
Agency8 (EMA), enrolling adult patients with moderately 
to severely active UC as defined by a baseline mMS of 4–9 
with an endoscopic subscore ≥2. Both trials met the primary 
endpoint and all key secondary endpoints and demonstrated 
acceptable safety.9–11 A long-term open-label extension 
study (LUCENT-3) is ongoing and has demonstrated clin-
ical efficacy and safety after 104 weeks of continuous treat-
ment with mirikizumab.12 In these phase 3 LUCENT trials, 
mirikizumab-related data disclosures were planned and 
conducted based on the enrolled trial population (patients 
with a baseline mMS of 4–9). However, in the recent FDA 
clinical trial guidance for drugs intended to treat moderately 
to severely active UC, it was suggested that trial patients 
should now have a baseline mMS of 5–9 (moderate mMS = 
5–6; severe mMS = 7–9), including an endoscopic subscore 
of at least 2.4,13 Therefore, the approval of mirikizumab in 
the United States was based on efficacy data from patients 
with moderately to severely active UC with an mMS of 5–9 
at induction baseline, along with safety data from the en-
tire LUCENT-1 and LUCENT-2 trial population.11 Although 
mirikizumab efficacy results are similar and comparable 
across the different patient populations, including baseline 
mMS of 5–9 (excluding mMS scores of 4), these data have 
not previously been disclosed or communicated externally 
beyond the information included in the US prescribing in-
formation (USPI).11

The purposes of this report are to describe the results of 
mirikizumab for patients with an induction baseline mMS of 
5–9 from the LUCENT-1, -2, and -3 trials, provide an overview 
of the safety and immunogenicity data from the LUCENT 
trial population, and clarify the definition and terminology 
differences for some endpoints reported in the mirikizumab 
USPI (patients with baseline mMS of 5–9) versus the entire 
trial population (patients with baseline mMS of 4–9).9,11,12

Methods
Ethical Considerations
All patients involved in this study provided written informed 
consent. The protocol, amendments, and consent docu-
mentation were approved by local ethical review boards. 
The study was registered at the European Network of 
Centres for Pharmacoepidemiology and Pharmacovigilance 
and was conducted in accordance with the Declaration of 
Helsinki and International Council for Harmonisation of 
Technical Requirements for Pharmaceuticals for Human 
Use guidelines, including Good Clinical Practices, and Good 
Pharmacoepidemiology Practices.14 An independent data 
monitoring committee monitored LUCENT-1, LUCENT-2, 
and LUCENT-3. The trials were registered at ClinicalTrials.
gov: NCT03518086 (LUCENT-1), NCT03524092 
(LUCENT-2), and NCT03519945 (LUCENT-3).

Trial Design
Mirikizumab was evaluated in 2 randomized, double-blind, 
placebo-controlled clinical trials (LUCENT-1 [NCT03518086] 
and LUCENT-2 [NCT03524092]) in adult patients with mod-
erately to severely active UC who had an inadequate response 
or loss of response to or were unable to tolerate any of the 
following: corticosteroids, 6-mercaptopurine, azathioprine, 
biologic therapy (tumor necrosis factor inhibitors [TNFis] 
or vedolizumab), or tofacitinib.9 In LUCENT-1, patients 
with a baseline mMS of 4–9 were randomized 3:1 to receive 
mirikizumab 300 mg or placebo administered intravenously 
every 4 weeks (ie, at weeks 0, 4, and 8). Patients from the 
12-week intravenous induction trial (LUCENT-1) with a clin-
ical response to mirikizumab therapy at week 12 (defined as 
a ≥2-point decrease and ≥30% decrease from baseline in the 
mMS in addition to either a ≥1-point decrease from baseline 
in the rectal bleeding subscore or a rectal bleeding subscore 
of 0 or 1) were then randomized by 2:1 stratification to re-
ceive mirikizumab or placebo in LUCENT-2. Mirikizumab 
was administered as a 200-mg subcutaneous injection every 4 
weeks in the maintenance study (LUCENT-2) for 40 weeks (a 
total of 52 weeks of treatment) or until loss of response (de-
fined as inadequate response or intolerance to medication). A 
patient disposition flowchart can be found in Figure S1. The 
long-term safety and efficacy of mirikizumab are under con-
tinued evaluation in LUCENT-3, a single-arm, open-label, on-
going, long-term extension study in patients who participated 
in an originator mirikizumab UC studies including the phase 
2 study and the phase 3 LUCENT-2 study.12 The first interim 
analyses of LUCENT-3 focused on patients who received 
subcutaneous doses of blinded mirikizumab and completed 
LUCENT-2 and entered LUCENT-3 for up to 52 weeks of 
treatment.12 Weeks are shown as cumulative; for example, 
week 52 in LUCENT-3 equates to 104 weeks of continuous 
treatment.

Efficacy and Safety Assessment
The primary endpoint for the LUCENT trials was clinical 
remission at week 12 in LUCENT-1, clinical remission at 
week 40 (total of 52 weeks of treatment) in LUCENT-2, and 
clinical remission at week 52 (104 weeks of treatment) in 
LUCENT-3. Depending on the trial, key secondary endpoints 
may have included clinical response, endoscopic remission/
improvement, histologic–endoscopic mucosal improvement 
(HEMI), bowel urgency remission, corticosteroid-free clinical 
remission, and maintenance of clinical remission. At week 12, 
HEMI is defined as both endoscopic improvement (centrally 
read endoscopic subscore [ES] of 0 or 1, excluding friability) 
and histologic improvement (neutrophil infiltration in <5% of 
crypts, no crypt destruction, and no erosions, ulcerations, or 
granulation tissue based on the Geboes scoring system) while 
at week 52, HEMI is defined as both endoscopic improve-
ment (centrally read ES of 0 or 1, excluding friability) and 
histologic improvement (no neutrophils in crypts or lamina 
propria, no crypt destruction, and no erosions, ulcerations, 
or granulation tissue based on the Geboes scoring system). 
Patient-reported outcomes (PROs) included the Inflammatory 
Bowel Disease Questionnaire (IBDQ), Work Productivity and 
Activity Impairment, Ulcerative Colitis questionnaire, fatigue 
numeric rating scale, and symptomatic remission. Subgroup 
analyses were conducted on data from patients with prior 
treatment failure of biologics/Janus kinase inhibitor (JAKi; 
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only tofacitinib available at this time, TNFi, and vedolizumab) 
and from patients who were treatment naïve or had no prior 
treatment failure with any of these therapies. The methods 
for evaluating safety outcomes and immunogenicity were 
published elsewhere.9,15

Statistical Analyses
The primary and major secondary endpoints based on 
patients with a baseline mMS of 5–9 (excluding patients 
with baseline mMS of 4) were controlled for multiplicity at 
an α level of 0.00125 in LUCENT-1 and 0.05 in LUCENT-2 
with the use of a similar prespecified graphical scheme as 
the gate-keeping strategy to the one used for the trial cohort 
with baseline mMS of 4–9.9,11 Categorical efficacy endpoints 
were summarized using proportions and confidence intervals; 
confidence intervals were calculated using the Wilson score 
method, unless otherwise specified.16,17 Continuous efficacy 
endpoints are reported using least-squares mean change from 
the LUCENT-1 study baseline, along with the standard error. 
Efficacy analyses were performed on the modified intention-
to-treat population. The LUCENT-3 analyses were based 
on mirikizumab responders at week 52 from LUCENT-2. 
Treatment comparisons for categorical efficacy endpoints 
were conducted using the Cochran-Mantel-Haenszel test and 
adjusted for the following stratification factors: prior treat-
ment failure with a biologic agent or tofacitinib (yes or no), 
baseline corticosteroid use (yes or no), baseline disease ac-
tivity (mMS of ≤6 or 7–9) for LUCENT-1, clinical remission at 
week 12 of LUCENT-1 trial for LUCENT-2, and geographic 
region (North America, Europe, or other). For subgroup 
analyses, the Fisher exact test was used for binary outcome 
treatment comparisons. Missing data were imputed using 
the nonresponder imputation method for the LUCENT-1 
and LUCENT-2 trials. The modified nonresponder imputa-
tion method18 was used to handle missing data for the long-
term LUCENT-3 trial. Comparisons of continuous efficacy 
outcomes were made with an analysis of covariance model 
using the modified baseline observation carried forward 
method. This model included a trial group, baseline value, 
and the stratification factors listed above.9 Efficacy analyses 
were performed in the modified intention-to-treat populations 
of both trials. Safety analyses encompassed all randomized 
patients who received any dosage of mirikizumab or placebo, 
including those affected by the transcription error in elec-
tronic clinical outcome assessments.

Results
Demographics
Patient demographics for the LUCENT trial population have 
previously been reported.9 A partial review of those data, 
along with the data for patients with an mMS of 5–9 (USPI 
label population), is shown in Tables S1 and S2. The baseline 
demographics and disease characteristics of patients with a 
baseline mMS of 5–9 (N = 1062) were similar to those with 
a baseline mMS of 4–9 (N = 1162) in LUCENT-1. Patients 
with a baseline mMS of 5–9 had a median mMS of 7, and 
58% had severely active disease (mMS of 7–9). About 57% 
of patients were biologic and JAKi treatment naïve, 41% had 
treatment failure with at least one biologic, 4% had treatment 
failure with a JAKi, and 2% had previously received a bio-
logic or JAKi without treatment failure.

Efficacy
Primary endpoint and major secondary endpoint outcomes 
in LUCENT-1 and LUCENT-2
Figure 1 shows the primary endpoint of clinical remission 
and major secondary endpoints of clinical response, endo-
scopic improvement, HEMI, bowel urgency remission, and 
corticosteroid-free clinical remission at week 12 (LUCENT-1) 
and week 52 (LUCENT-2). In both trials, a significantly greater 
proportion of patients achieved clinical remission and all sec-
ondary outcomes in the mirikizumab group versus the placebo 
group in patients with a baseline mMS of 5–9, which is con-
sistent with the findings reported in patients with a baseline 
mMS of 4–9 (Tables S3 and S4).9,11 Endpoint definitions for 
clinical remission, corticosteroid-free clinical remission, HEMI, 
and bowel urgency remission for patients with baseline mMS 
of 4–9 and 5–9 are specified in Tables S3 and S4, respectively.

Clinical outcomes by prior therapies in LUCENT-1 and 
LUCENT-2
Across subgroups by type of prior experience with biologic/
JAKi treatment (biologic and JAKi treatment naïve and 
treatment failure of biologics/JAKi, biologics, TNFi, and/
or vedolizumab), larger proportions of patients receiving 
mirikizumab versus placebo achieved clinical remission, en-
doscopic improvement, and HEMI at week 12 of LUCENT-1 
(Figure 2). The efficacy of mirikizumab was consistently 
demonstrated with even greater magnitude across the var-
ious bio-naïve and bio-experienced subgroups at week 52 of 
LUCENT-2 (Figure 3). The impact of mirikizumab on clin-
ical, endoscopic, and histologic endpoints by types of prior 
biologic/JAKi experience for patients with a baseline mMS 
of 5–9 and 4–9 is summarized in Tables S3 and S4. The clin-
ical, endoscopic, and histologic differences were consistently 
observed with mirikizumab induction and maintenance treat-
ment regardless of the number of prior biologics/JAKi failed 
in both populations with an mMS of 5–9 and 4–9 (Table S5).

Patient-reported outcomes from LUCENT-1 and LUCENT-2
The impact of mirikizumab on PROs is presented in Figure 
4. The IBDQ response was observed in 73% (mirikizumab) 
versus 54% (placebo) of patients at week 12 of LUCENT-1 
and 80% (mirikizumab) versus 49% (placebo) of patients 
at week 52. The IBDQ remission was achieved by 56.6% 
(mirikizumab) versus 37.8% (placebo) of patients in 
LUCENT-1 and by 71.2% (mirikizumab) versus 42% (pla-
cebo) in LUCENT-2. Mirikizumab-treated patients had a 
greater improvement in work productivity than placebo-
treated patients, as illustrated by reductions in activity im-
pairment, presenteeism, and overall work impairment at 
weeks 12 and 52. A similar trend was observed in fatigue 
improvement. The proportion of patients achieving sympto-
matic remission was 45% versus 29% at week 12 and 72% 
versus 39% (mirikizumab vs. placebo) at week 52. Tables S6 
and S7 display the patient-reported endpoints for the 5–9 
mMS population as well as the 4–9 mMS patient population 
side by side at week 12 and week 52, respectively.

Long-term efficacy data in LUCENT-3
Figure 5 shows the clinical remission and other key outcomes 
from the LUCENT-3 long-term extension study fol-
lowing 2-year continuous treatment with mirikizumab for 
patients with induction baseline mMS of 5–9. About 63% 
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of patients achieved clinical remission at week 104 among 
the mirikizumab responders at week 52. The proportion of 
patients on mirikizumab also achieving corticosteroid-free 
clinical remission, endoscopic improvement, HEMI, and 
bowel urgency remission at 2 years were 61.0%, 66.4%, 
51.6%, and 54.3%, respectively. The corresponding endpoints 
from patients with baseline mMS of 4–9 have been previously 
reported and are also included in Table S8.12

Safety and Immunogenicity
Safety
Analysis of the safety population for LUCENT-1 and 
LUCENT-2 shows that mirikizumab-treated patients had a 
numerically lower frequency of serious adverse events (AEs) 

and treatment discontinuations than placebo-treated patients. 
The most common AEs (≥2%) associated with mirikizumab 
treatment were upper respiratory tract infections and ar-
thralgia during LUCENT-1 induction and upper respiratory 
tract infections, injection site reactions, arthralgia, rash, head-
ache, and herpes viral infection during LUCENT-2 mainte-
nance.9,11 The 2-year safety data (LUCENT-3) of mirikizumab 
are consistent with the findings from LUCENT-1 and 
LUCENT-2, and no new safety signals were identified.9,11

Immunogenicity
Among patients who were treated with mirikizumab in both 
LUCENT-1 and LUCENT-2 and eligible for anti-drug anti-
body (ADA) evaluation, 23% (n = 88/378) developed ADAs. 

Figure 1. The primary endpoint (clinical remission) and major secondary endpoints at week 12 of the LUCENT-1 induction trial (A) and week 52 of the 
LUCENT-2 maintenance trial (B) among patients with induction baseline mMS of 5–9. Error bars indicate the upper limit of the 95% confidence intervals for 
each outcome unless otherwise specified. *P < .01, **P = .001, ***P < .001. aClinical remission is defined as an SF of 0 or 1, with a ≥1-point decrease from 
baseline, RB of 0, and ES of 0 or 1 (excluding friability). bClinical response is defined as a ≥2-point and ≥30% decrease in mMS from baseline, RB of 0 or 1, 
or RB ≥1-point decrease from baseline. cEndoscopic improvement is defined as an ES of 0 or 1 (excluding friability). dHEMI is defined as both endoscopic 
improvement (centrally read ES of 0 or 1, excluding friability) and histologic improvement (neutrophil infiltration in <5% of crypts, no crypt destruction, 
and no erosions, ulcerations, or granulation tissue based on the Geboes scoring system). eBowel urgency remission is defined as an Urgency NRS weekly 
average score of 0 to 1 among subjects with a baseline Urgency NRS of ≥3. At week 12: placebo N = 245, mirikizumab N = 728; at week 52: placebo 
N = 160, mirikizumab N = 307. fClinical remission maintenance is defined as achievement of clinical remission at Week 52 in patients who were in clinical 
remission at Week 12; Placebo N = 62, Mirikizumab N = 128. gCSF clinical remission is defined as clinical remission at week 40 and no corticosteroid use 
for ≥12 weeks prior to the week 40 assessment. hHEMI is defined as both endoscopic improvement (centrally read ES of 0 or 1, excluding friability) and 
histologic improvement (no neutrophils in crypts or lamina propria, no crypt destruction, and no erosions, ulcerations, or granulation tissue based on the 
Geboes scoring system). CSF, corticosteroid-free; ES, endoscopic subscore; HEMI, histologic–endoscopic mucosal improvement; IV, intravenous; mMS, 
modified Mayo score; NRS, numeric rating scale; RB, rectal bleeding; SC, subcutaneous; SF, stool frequency.
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Figure 2. Efficacy by prior types of biologic/JAKi therapies at week 12 in LUCENT-1 in patients with baseline mMS of 5–9: clinical remission (A), 
endoscopic improvement (B), and HEMI (C). Error bars on the figures represent the upper 95% confidence intervals for each outcome. The definitions 
for each endpoint remained consistent with those outlined in Figure 1 or as otherwise annotated. *P < .05, **P < .01, ***P < .001. aTofacitinib was the 
only JAKi available at the time of the study. HEMI, histologic–endoscopic mucosal improvement; JAKi, Janus kinase inhibitor; mMS, modified Mayo 
score; TNFi, tumor necrosis factor inhibitor.
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Of those who developed ADAs, 38% (n = 33/88) developed 
titers ≥1:160. Of these 33 mirikizumab-treated patients, 10 
had reduced serum trough concentrations of mirikizumab 
compared to patients who did not develop mirikizumab ADAs, 
and 5 of these 10 patients did not achieve clinical response at 
week 52. Therefore, less than 2% of assessed patients did not 
achieve clinical response attributable to ADAs. There are in-
sufficient data to assess whether the observed ADA-associated 
pharmacokinetic changes reduced effectiveness or if this was 
due to other factors. There is no identified clinically signif-
icant effect of ADAs on the safety of mirikizumab over the 
treatment duration of 52 weeks.13

Discussion
Treatment of moderately to severely active UC with 
mirikizumab involves a novel mechanism of selective binding 
of the p19 subunit of interleukin-23. In both phase 3 and 
long-term extension studies, mirikizumab demonstrated sig-
nificant clinical benefits and proved effective in inducing and 
maintaining long-term clinical, endoscopic, and histologic 

remission, bowel urgency remission, and other outcomes sig-
nificant to patients. Improvements in clinical, endoscopic, and 
histologic outcomes were observed with mirikizumab induc-
tion and maintenance treatment, regardless of the number, 
and type of prior treatment failures with biologics/JAKi. 
The clinical benefits were also consistently demonstrated in 
patients with baseline mMS of 4–9 and those with mMS of 
5–9, maintaining a favorable safety profile.12

The mMS is a commonly used UC disease severity assess-
ment tool recommended for use by the FDA to support reg-
istration trials. The FDA recently updated their Guidance 
Document to better define the trial population for moder-
ately to severely active UC, stating that patients should have 
an mMS of 5–9, including an endoscopy subscore of at least 
2.4 The phase 3 LUCENT trials supporting the registration 
of mirikizumab for treatment of moderately to severely ac-
tive UC were completed prior to the recommendations of the 
new mMS guidelines, so the previously published data were 
based on a baseline patient population with mMS of 4–9.9 
To support mirikizumab review and subsequent approval 
in the United States, in this report these data were therefore 

Figure 3. Efficacy by prior types of biologic/JAKi therapies at week 52 in LUCENT-2: clinical remission (A), endoscopic improvement (B), CSF clinical 
remission (C), and HEMI (D). Error bars on the figures represent the upper 95% confidence intervals for each outcome. The definitions for each 
endpoint remained consistent with those outlined in Figure 1 or as otherwise annotated. *P < .05, **P < .01, ***P < .001. aTofacitinib was the only JAKi 
available at the time of the study. bHEMI is defined as both endoscopic improvement (centrally read ES of 0 or 1, excluding friability) and histologic 
improvement (no neutrophils in crypts or lamina propria, no crypt destruction, and no erosions, ulcerations, or granulation tissue based on the Geboes 
scoring system). CSF, corticosteroid-free; HEMI, histologic–endoscopic mucosal improvement; JAKi, Janus kinase inhibitor; mMS, modified Mayo score; 
TNFi, tumor necrosis factor inhibitor.
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analyzed using the patient population with mMS of 5–9 (ex-
cluding patients with scores of 4). As shown in Figure S1, this 
analysis does not include 100 patients from LUCENT-1 with 
an mMS of 4 (n = 27 from placebo, n = 73 from mirikizumab 
treatment), as well as 38 patients from LUCENT-2 (n = 10 
from placebo, n = 28 from mirikizumab treatment). Although 
a small population difference overall, it does have the poten-
tial to elucidate specific trends and was deemed to be suffi-
cient to analyze based on the updated FDA guidance.

The Selecting Therapeutic Targets in Inflammatory Bowel 
Disease (STRIDE) II recommendations extend beyond symp-
tomatic or endoscopic improvement and introduce more 
rigorous goals such as resolving acute inflammatory cell in-
filtration evident on histologic testing.19 Growing evidence 
suggests that microscopic activity persists even in cases of 
endoscopically quiescent UC, and the absence of histolog-
ical activity is linked to lower rates of relapse, hospitaliza-
tion, surgery, and subsequent neoplasia.20,21 Recent literature 
advocates the absence of intraepithelial neutrophils as a min-
imal requirement for remission based on histologic testing.22,23 
In line with the recommendations and emerging advocacies, 

achieving HEMI at the end of the LUCENT maintenance 
trial and 2 years of long-term study necessitate the absence 
of mucosal neutrophils, which accumulate with persistent 
acute inflammation in UC. Notably, after 1 year of treatment 
with mirikizumab, over 40% of patients had no mucosal 
neutrophils and over 50% of patients showed maintained 
improvement at 2 years among those who had an initial re-
sponse to mirikizumab after the maintenance trial.9,11

Despite significant progress in understanding UC and the 
availability of diverse treatment options for its many clinical 
manifestations, there remains an unmet need for patients in 
whom advanced therapies, including biologics and JAKis, 
have failed. Notably, this analysis reports clinical remission 
of mirikizumab-treated patients who were biologic/JAKi 
naïve reached 53% at Week 52, while those who were bi-
ologic/JAKi treatment failures reached 46%. Moreover, 
the difference between mirikizumab treatment and pla-
cebo for all primary and major secondary endpoints, was 
always higher in biologic/JAKi failed patients at 52 weeks 
compared to biologic/JAKi naïve. Additionally, at 52 weeks, 
efficacy for all measured outcomes remained above 41% for 

Figure 4. Patient-reported outcomes from LUCENT-1 (A) and LUCENT-2 (B) for patients with induction baseline mMS of 5–9. Error bars on the figure 
represent the upper limit of the 95% confidence intervals (left) and standard error (center and right). *P < .05, **P < .01, ***P < .001. IBDQ remission, 
IBDQ response, and systematic remission were analyzed with a Cochran-Mantel-Haenszel test with adjustment for stratification factors (corticosteroid 
use [yes/no] at LUCENT-1 baseline, prior biologic or tofacitinib failure [yes/no], baseline disease activity [mMS: 5–6, 7–9], and geographic region [North 
America, Europe, and Other]). For LUCENT-2, clinical remission at LUCENT-1 week 12 (yes/no) replaces baseline disease activity. WPAI and fatigue 
outcomes were analyzed with an analysis of covariance model that included trial group, baseline value, corticosteroid use (yes/no) at LUCENT-1 
baseline, prior biologic or tofacitinib failure (yes/no), baseline disease activity (mMS: [5–6] or [7–9]), and geographic region (North America, Europe, 
and Other). For LUCENT-2, clinical remission at LUCENT-1 week 12 (yes/no) replaces baseline disease activity. Presenteeism, absenteeism, and 
work impairment are in patients with baseline employment. Overall work impairment score, aggregate of absenteeism and presenteeism. IBDQ, 
Inflammatory Bowel Disease Questionnaire; LSM, least square means; mMS, modified Mayo score; NRS, numeric rating scale; Presenteeism, reduced 
productivity while at work; WPAI-UC, Work Productivity and Activity Impairment Questionnaire Ulcerative Colitis

http://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otaf002#supplementary-data
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mirikizumab-treated patients who had previously failed ≥2 
prior biologic treatments. Together, these results demonstrate 
that mirikizumab can serve as both a first-line treatment as 
well as a second-line and above option for those who failed 
their advanced therapies.

An essential unmet need for patients diagnosed with 
UC is understanding the impact of the condition on their 
ability to lead a normal life. In patients with baseline mMS 
of 4–9 and 5–9, mirikizumab demonstrated substantially 
greater improvements in IBDQ, and symptomatic remission 
compared to those who received placebo.24 Compared to 
placebo, mirikizumab exhibited noteworthy improvement in 
activity impairment, presenteeism, and overall work impair-
ment at both week 12 and week 52.

The American College of Gastroenterology guidelines for 
managing UC define disease remission, including the ab-
sence of bowel urgency.25 In the LUCENT trial program, 
new endpoints related to bowel urgency were introduced by 
assessing bowel urgency severity using a validated patient-
reported Urgency Numeric Rating Scale. Patients reported 
reductions in bowel urgency severity with mirikizumab, and 
these improvements were sustained during the maintenance 
trial in patients with baseline mMS of both 4–9 and 5–9.9

LUCENT-3 is one of the first long-term extension studies 
in UC to provide data for endpoints such as clinical response, 
clinical remission, HEMI, and endoscopic remission. The cur-
rent data demonstrate long-term (104 weeks) sustained, du-
rable efficacy of mirikizumab in most patients who initially 
responded to treatment, long-term efficacy benefits across 
all studied endpoints for patients with both mMS baseline 
scores of 4–9 and 5–9, and a positive benefit-risk safety pro-
file. Although the sample size for the mMS 5–9 subgroup 
was smaller than for the mMS 4–9 subgroup, significant 

findings were still demonstrated for primary and key sec-
ondary outcomes in both groups. No new safety signals were 
identified across the LUCENT trial program, and the discon-
tinuation rate due to AEs was very low.

Although some patients developed ADAs, less than 2% 
of assessed patients did not achieve clinical response due to 
ADAs or experience clinically meaningful impact on clinical 
efficacy and tolerability. This could be due to factors such as 
not reaching sufficient ADA levels, low persistence of ADA 
levels over time, patient- and drug-specific factors, or low 
ADA-neutralizing capacity that do not significantly affect 
drug bioavailability and activity.5–8 When ADAs are present 
at a high enough titer, pharmacokinetics of therapeutic drugs 
may be altered and brought below the therapeutic threshold, 
thereby impacting efficacy.1 Anti-drug antibodies are clinically 
relevant if they impact clinical endpoints including safety, ef-
ficacy, or drug levels.2 Additionally, ADA assays are not com-
parable across molecules. Detection of antibody formation is 
highly dependent on the sensitivity and specificity of the par-
ticular assay. The positivity of an assay may be influenced by 
several factors (assay methodology, sample handling, timing 
of sample collection, concomitant medications, and under-
lying disease).13

Several aspects necessitate further investigation, including 
the efficacy and safety of mirikizumab in older adults and 
other patient populations not well represented in the initial 
clinical development program as well as its impact on preg-
nant or breastfeeding women. The outcomes of the long-term 
extension study may be influenced by investigators selectively 
including patients believed to benefit from continued treat-
ment with mirikizumab. The utility of patient subgroups that 
have used different primary treatments prior to mirikizumab 
will likely be of clinical interest but some treatments were 

Figure 5. Efficacy at 104 weeks (2 years) of continuous treatment for clinical remission, CSF clinical remission, endoscopic improvement, HEMI, and 
bowel urgency remission (mMS of 5–9 at LUCENT-1 baseline, mNRI) for maintenance responders in LUCENT-3. Error bars on the figure represent 
the upper 95% confidence intervals for each outcome. The outcome definitions remained consistent with those outlined in Figure 1 or as otherwise 
specified below. aHEMI is defined as both endoscopic improvement (centrally read endoscopic subscore of 0 or 1, excluding friability) and histologic 
improvement (no neutrophils in crypts or lamina propria, no crypt destruction, and no erosions, ulcerations, or granulation tissue based on the Geboes 
scoring system). bBowel urgency remission is defined as an Urgency NRS weekly average score of 0–1. CSF, corticosteroid-free; HEMI, histologic–
endoscopic mucosal improvement; mMS, modified Mayo Score; mNRI, modified nonresponder imputation; NRS, numeric rating scale.
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outside the scope of this study. As previously reported, 
LUCENT placebo groups generally had higher rates than 
those of other UC studies.9,26–28 Finally, the patients enrolled 
in the clinical trials may not represent the broader real-world 
UC population. Consequently, assessing mirikizumab in real-
world studies becomes essential.

Conclusions
Here, we report trial data using the recent FDA guidance, 
employing the definition of mMS of 5–9 for moderately to 
severely active UC. Mirikizumab demonstrated comparable 
treatment effect size for primary efficacy and key secondary 
endpoints for the patient population with a baseline mMS 
score of 5–9 compared to the patient population with a base-
line mMS score of 4–9. Overall, mirikizumab consistently 
provided clinical benefits irrespective of patients’ baseline 
mMS while maintaining a favorable safety profile.

Supplementary Data
Supplementary data are available at Crohn’s & Colitis 360 
online.
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