
CLINICAL TRIALS
BJD

British Journal of Dermatology

Efficacy and safety of mirikizumab in psoriasis: results
from a 52-week, double-blind, placebo-controlled,
randomized withdrawal, phase III trial (OASIS-1)*
Andrew Blauvelt iD ,1 Alexa B. Kimball,2 Matthias Augustin iD ,3 Yukari Okubo,4 Michael M. Witte,5

Claudia Rodriguez Capriles,5 Angelina Sontag,5 Vipin Arora,5 Olawale Osuntokun5 and Bruce Strober iD 6,7

1Oregon Medical Research Center, Portland, OR, USA
2Department of Dermatology, Harvard Medical Faculty Physicians at Beth Israel Deaconess Medical Center, Boston, MA, USA
3Health Care Research in Dermatology and Nursing, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
4Department of Dermatology, Tokyo Medical University, Tokyo, Japan
5Eli Lilly and Company, Indianapolis, IN, USA
6Yale University, New Haven, CT, USA
7Central Connecticut Dermatology Research, Cromwell, CT, USA

Linked Comment: L. Puig. Br J Dermatol 2022; 187:837.

Correspondence

Andrew Blauvelt.

Email: ablauvelt@oregonmedicalresearch.com

Accepted for publication

2 July 2022

*Plain language summary available online

DOI 10.1111/bjd.21743

Summary

Background Interleukin-23 inhibitors are effective and safe for treating moderate-
to-severe plaque psoriasis.
Objectives To evaluate the efficacy and safety of mirikizumab in adult patients with
moderate-to-severe plaque psoriasis through 52 weeks in a phase III randomized
controlled trial.
Methods OASIS-1 (NCT03482011) was a double-blind, placebo-controlled, ran-
domized withdrawal, phase III trial. Patients (n = 530, randomized 4 : 1)
received subcutaneous mirikizumab 250 mg or placebo every 4 weeks (Q4W)
through week 16. Coprimary endpoints were superiority of mirikizumab vs. pla-
cebo on static Physician’s Global Assessment (sPGA; score of 0 or 1 with ≥ 2-
point improvement) and ≥ 90% improvement in Psoriasis Area and Severity
Index (PASI 90, responders) at week 16. Mirikizumab responders were reran-
domized (1 : 1 : 1) to mirikizumab 250 mg every 8 weeks (Q8W), mirik-
izumab 125 mg Q8W, or placebo Q8W through week 52. Secondary endpoints
were evaluated at weeks 16 and 52. Safety was monitored in all patients.
Results All primary and key secondary endpoints were met. At week 16, sPGA
(0,1) responses were significantly greater with mirikizumab (293 of 423,
69�3%) than placebo (seven of 107, 6�5%) (P < 0�001). PASI 90 response was
also greater with mirikizumab (272 of 423, 64�3%) than placebo (seven of 107,
6�5%) (P < 0�001). Significantly more patients in the mirikizumab arms achieved
PASI 75 and PASI 100 (mirikizumab 349, 82�5% and 137, 32�4%; placebo 10,
9�3% and 1, 0�9%, respectively; all P < 0�001). At week 52, PASI 90, PASI 100
and sPGA(0,1) responses were mirikizumab 250Q4W/placeboQ8W (N = 91;
19%, 10%, 18%), mirikizumab 250Q4W/125Q8W (N = 90; 86%, 59%, 86%)
and mirikizumab 250Q4W/250Q8W (N = 91; 86%, 60%, 82%; all P < 0�001),
respectively. Rates of serious adverse events were similar across treatments (in-
duction: mirikizumab 1�2% vs. placebo 1�9%; maintenance: mirikizumab
250Q4W/125Q8W 1%, mirikizumab 250Q4W/250Q8W 3% vs. placebo 3%).
No deaths occurred.
Conclusions Mirikizumab was superior to placebo at week 16 and maintained effi-
cacy through week 52, with no new safety signals.
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What is already known about this topic?

• Interleukin (IL)-23 is a key cytokine in the pathogenesis of psoriasis. Drugs target-

ing the p19 subunit of IL-23 have recently been approved for the treatment of

adult patients with moderate-to-severe plaque psoriasis.

• Patients with moderate-to-severe plaque psoriasis achieved significantly greater

improvements in skin measures and patient-reported quality-of-life measures after

16 weeks when treated every 8 weeks with mirikizumab compared with placebo in

a phase II clinical trial.

What does this study add?

• Compared with placebo, mirikizumab demonstrated high levels of efficacy at week

16 in a large phase III trial; safety profiles were similar between the mirikizumab

and placebo arms.

• After week 16, patients maintained on doses of mirikizumab 250 mg every

8 weeks (Q8W) or 125 mg Q8W showed similar efficacy and favourable safety

profiles over 52 weeks, whereas patients switched to placebo gradually lost efficacy

over time.

Psoriasis is a chronic, immune-mediated, inflammatory skin

disease that affects an estimated 125 million people world-

wide.1 Approximately 90% of patients with psoriasis require

long-term therapy,2 creating a critical need for psoriasis treat-

ments that not only clear psoriasis plaques in the short term

but also demonstrate durable efficacy over time. New biolog-

ics have shown a better long-term safety profile than conven-

tional treatments, but the time to relapse after drug

withdrawal remains a concern.3 Notably, differences have

been observed among patients in terms of maintaining

response after treatment interruption.4,5

Since the discovery of the key roles of interleukin (IL)-17

and IL-23 in the development of psoriatic disease,6,7 several

biologic therapies that target these cytokines and associated

inflammatory pathways have been studied and approved for

use in patients with plaque psoriasis.8–15 Therapies selectively

targeting the p19 subunit of IL-23, such as guselkumab and

risankizumab,4,13 have resulted in high Psoriasis Area and

Severity Index (PASI) response rates with favourable safety

profiles,4,13 and have shown prolonged maintenance of

responses following randomized drug withdrawal.4,14,16 This

may be due to the ability of IL-23 inhibitors to decrease resi-

dent memory T cells within the affected tissue,17 which have

been shown to be responsible for psoriasis recurrences after

initial skin clearing.18,19

Mirikizumab (LY3074828), a humanized, immunoglobulin

G4 monoclonal antibody, specifically targets the p19 subunit

of IL-23, and has demonstrated clinical efficacy in phase II tri-

als in psoriasis,20 ulcerative colitis21 and Crohn disease.22,23

Mirikizumab also demonstrated efficacy up to 52 weeks,

including superiority over an IL-17 inhibitor (secukinumab),

in a phase III trial (OASIS-2, NCT03535194) for patients with

moderate-to-severe psoriasis.24 Here, we evaluated the efficacy

and safety of mirikizumab in patients with moderate-to-severe

plaque psoriasis through 52 weeks, including maintenance of

response, time to relapse, and recapture of efficacy after treat-

ment withdrawal in a double-blind, placebo-controlled,

randomized withdrawal, phase III trial (OASIS-1,

NCT03482011).

Patients and methods

Study design

OASIS-1 (NCT03482011) was a 52-week, phase III, multicen-

tre study with a randomized, double-blinded, placebo-

controlled induction dosing period followed by a randomized

withdrawal maintenance dosing period. This study was con-

ducted at 69 sites across nine locations (Germany, Japan,

South Korea, Mexico, Poland, Russian Federation, Taiwan,

USA and Puerto Rico) and was approved by the applicable

ethics review boards. All patients signed informed consent

forms before undergoing study-related procedures and admin-

istration of the investigational product. This study was con-

ducted in accordance with the consensus ethics principles

derived from international ethical guidelines, including the

Declaration of Helsinki and Council for International Organi-

zations of Medical Sciences International Ethical Guidelines,

applicable International Council for Harmonisation Good Clin-

ical Practice Guidelines, and other applicable laws and regula-

tions. Patients were enrolled between 24 April 2018 and 16

January 2020. This study followed the CONSORT reporting

guidelines.

Patients

Eligible patients were ≥ 18 years of age at the time of screen-

ing; had an investigator-confirmed diagnosis of chronic plaque
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psoriasis ≥ 6 months prior to baseline; were candidates for

systemic therapy and/or phototherapy; and had ≥ 10% body

surface area (BSA) involvement, a static Physician’s Global

Assessment (sPGA) score ≥ 3, and PASI ≥ 12 at both screening

and baseline visits.

Patients were excluded if they had an uncontrolled or unsta-

ble health condition at screening, including, but not limited

to, cerebrocardiovascular, respiratory, hepatic, renal, gastroin-

testinal, endocrine, haematological or neurological disease, or

abnormal laboratory values. Further exclusion criteria included

treatment with systemic anti-infective medications (including

oral) within 28 days of baseline, the use of anti-tumour

necrosis factor (TNF) biologics within 8 weeks of baseline,

the use of anti-IL-17 biologics within 12 weeks of baseline,

or previous use of any biologic therapy targeting IL-12/23

(p40 subunit) or IL-23 (p19 subunit). The complete list of

inclusion and exclusion criteria is provided in Appendix S1

(see Supporting Information).

Randomization and masking

This trial consisted of a 16-week induction period (weeks 0–
16) and a 36-week maintenance period (weeks 16–52). At

week 52, patients either entered the OASIS-3 (AMAH) study

or completed a 12-week post-treatment follow-up period

(Figure S1; see Supporting Information). Eligible patients were

randomized to a double-blinded treatment at week 0 (visit 2).

Assignment to treatment arms was determined by a computer-

generated random sequence using an interactive web-response

system. Randomization was stratified based on previous expo-

sure to biologic psoriasis therapy (yes or no), bodyweight

(< 100 kg or ≥ 100 kg) and geographical region (North

America or other) for the induction period, and by body-

weight (< 100 kg or ≥ 100 kg) during the maintenance per-

iod.

At week 0, patients were randomized 4 : 1 to receive double-

blinded subcutaneous administration of mirikizumab 250 mg

Figure 1 CONSORT diagram: study patient disposition during the induction and maintenance periods. D/C, discontinued; ITT, intention to treat;

Miri, mirikizumab; Q4W, every 4 weeks; Q8W, every 8 weeks. aIncludes eight patients who met the relapse criteria at week 52 and then

completed the maintenance period without retreatment. bThe eight patients who met the relapse criteria at week 52 and then completed the

maintenance period without retreatment are not included here.
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or matching placebo every 4 weeks (Q4W) from weeks 0 to

12. At week 16, responders to mirikizumab treatment in the

induction period [defined as patients who achieved ≥ 90%

improvement in PASI (PASI 90) at week 16] were randomized

1 : 1 : 1 to mirikizumab 250 mg every 8 weeks (Q8W), mirik-

izumab 125 mg Q8W or placebo Q8W. Patients were moni-

tored for maintenance of response, disease relapse or rebound

following treatment withdrawal, and response to retreatment

following relapse. Disease relapse was defined as the loss, at any

visit, of ≥ 50% of the week 16 PASI improvement from base-

line. Rebound was defined as having one or more of the follow-

ing: worsening of psoriasis severity over baseline sPGA score,

worsening of psoriasis severity over baseline PASI score by ≥
125%, or change in psoriasis phenotype after randomization to

placebo at week 16.

Participants were enrolled by study investigators at each

site, with participants and site and sponsor personnel blinded

throughout. Interim safety analyses were conducted by an

external data monitoring committee to review unblinded

safety data.

Outcomes

The primary objective of this study was to assess whether

mirikizumab was superior to placebo at week 16 as measured

by the proportion of patients with sPGA(0,1) with ≥ 2-point

improvement from baseline and the proportion of patients

achieving PASI 90.

Secondary efficacy outcomes during the induction period

included the proportion of patients achieving PASI 75 at

week 4, and the proportions of patients achieving PASI 75,

PASI 100 and ≤ 1% of BSA with psoriasis involvement at

week 16. Other major secondary objectives at week 16

were to assess whether mirikizumab induction dosing was

superior to placebo for patient-reported outcomes and

health-related quality-of-life endpoints. These were deter-

mined respectively by the proportion of patients with a

Psoriasis Symptoms and Signs (PSS) score of 0 (free of itch,

pain, stinging and burning) in those with a PSS score ≥ 1

at baseline, and the proportion of patients achieving a Der-

matology Life Quality Index (DLQI) score of 0 or 1, with

a ≥ 5-point improvement (reduction) from baseline in

patients with a baseline DLQI ≥ 5.

At week 52, secondary endpoints included the proportion

of patients maintaining clinical response (PASI 90) after reran-

domization at the start of the randomized withdrawal period,

time to relapse, and the proportion of patients who had

relapsed. In addition, rebound after treatment withdrawal and

recapture after retreatment were evaluated.

Safety was evaluated in all randomized patients who

received at least one dose of study treatment, by monitoring

adverse events (AEs), including serious adverse events (SAEs),

treatment-emergent adverse events (TEAEs), adverse events of

special interest (AESIs) and discontinuation due to AEs during

the induction and maintenance periods. AESIs included

infections and infestations, injection-site reactions,

Table 1 Baseline demographics and disease characteristics of the patients

Study period
Induction period Maintenance period

Placebo Mirikizumab

Mirikizumab

250 mg/placebo

Mirikizumab 250 mg/

mirikizumab 125 mg

Mirikizumab 250 mg/

mirikizumab 250 mg

Number 107 423 91 90 91

Age (years) 45�7 (13�7) 46�4 (13�6) 43�8 (13�5) 46�9 (13�3) 45�6 (13�7)
Male, n (%) 74 (69�2) 299 (70�7) 61 (67) 64 (71) 59 (65)

Weight (kg) 86�5 (22�9) 84�7 (21�0) 83�9 (23�7) 84�3 (20�4) 82�8 (18�0)
< 100, n (%) 87 (81�3) 344 (81�3) 76 (84) 76 (84) 76 (84)

≥ 100, n (%) 20 (18�7) 79 (18�7) 15 (16) 14 (16) 15 (16)
Geographical distribution, n (%)

North America 21 (19�6) 84 (19�9) 23 (25) 16 (18) 23 (25)
Other 86 (80�4) 339 (80�1) 68 (75) 74 (82) 68 (75)

Prior biologic therapy, n (%) 31 (29�0) 139 (32�9) 34 (37) 26 (29) 33 (36)
Psoriasis duration (years) 17�0 (10�9) 17�7 (11�5) 18�9 (11�2) 17�0 (11�8) 17�6 (11�8)
Baseline psoriatic arthritis, n (%) 8 (7�5) 69 (16�3) 12 (13) 13 (14) 15 (16)
sPGA, n (%)

sPGA = 3 49 (45�8) 212 (50�1) 46 (51) 45 (50) 44 (48)
sPGA = 4 45 (42�1) 178 (42�1) 42 (46) 41 (46) 38 (42)

sPGA = 5 13 (12�1) 33 (7�8) 3 (3) 4 (4) 9 (10)

% BSA 31�9 (19�4) 31�3 (20�3) 27�3 (16�1) 31�8 (21�8) 31�7 (21�2)
PASI 23�5 (10�1) 22�3 (9�8) 20�7 (7�1) 22�6 (9�7) 22�6 (10�5)
PSS 22�4 (10�7) 23�3 (10�5) 22�6 (11�3) 22�4 (10�3) 23�9 (11�0)
DLQI 13 (7�0) 14�4 (7�4) 14�9 (7�7) 14�0 (7�6) 14�1 (7�3)

Data are presented as the mean (SD) unless otherwise stated. BSA, body surface area; DLQI, Dermatology Life Quality Index; PASI, Psoriasis

Area and Severity Index; PSS, Psoriasis Symptoms and Signs; sPGA, static Physician’s Global Assessment.
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cerebrocardiovascular events, malignancies, and immediate

and nonimmediate hypersensitivity reactions.

Statistical analyses

Primary endpoints and other categorical efficacy outcomes

were analysed using Cochran–Mantel–Haenszel tests with non-

responder imputation. Patients were considered as nonrespon-

ders if they did not meet the clinical response criteria, had

missing clinical response data at the analysis assessment

timepoint, or were missing postbaseline observations. The

median times to loss of PASI 90 response, time to relapse, and

time to regain response were evaluated for week 16 mirik-

izumab responders using Kaplan–Meier time-to-event analyses.

Patients who relapsed after rerandomization during the main-

tenance period were considered to have entered the relapse

period and were categorized as nonresponders for all subse-

quent visits of the maintenance efficacy analysis.

A graphical multiple-testing procedure25 was implemented to

assess the primary and major secondary objectives to control

Figure 2 Proportion of patients achieving clinical response and improvement in patient-reported outcomes and health-related quality-of-life during

the induction period. (a) Static Physician’s Global Assessment (sPGA) score of 0 or 1. (b) ≥ 90% improvement in Psoriasis Area and Severity Index

(PASI 90). (c) PASI 75. (d) PASI 100. (e) Involved body surface area (BSA) ≤ 1%. (f) Psoriasis Symptoms and Signs (PSS) symptoms free. (g) Der-

matology Life Quality Index (DLQI) score of 0 or 1. Miri, mirikizumab; Pbo, placebo; Q4W, every 4 weeks. *P < 0�05 for mirikizumab vs. pla-

cebo using the Cochran–Mantel–Haenszel test stratified by prior biologics, weight and region.
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the family-wise type I error rate at a two-sided a-level of 0�05.
This allowed simultaneous inference of all the primary and

major secondary endpoints. This study had a power of > 95%

for testing superiority of mirikizumab over placebo based on a

two-sided v2-test with alpha of 5% on sPGA (0,1) and PASI

90, assuming sPGA(0,1) responses were 70% for the mirik-

izumab arm and 5% for the placebo arm and PASI 90 responses

were 70% for the mirikizumab arm and 3% for the placebo

arm. To account for multiple testing for the comparisons of

two mirikizumab arms against the placebo arm in the mainte-

nance period, a two-sided v2-test at the 0�025 level was used.

This sample size was selected to provide > 95% power to test

the difference in the proportion of patients maintaining PASI

90 from week 16 after rerandomization at the start of the

maintenance dosing period to week 52 between each mirik-

izumab dosing interval and placebo, assuming the proportions

of patients maintaining PASI 90 were 80% for mirikizumab

250 mg Q8W, 70% for mirikizumab 125 mg Q8W, and 10%

for placebo. Safety data were summarized by the number and

percentage of patients reporting an AE.

Results

Study population

In total, 530 patients were randomized to receive placebo

(n = 107) or mirikizumab 250 mg Q4W (n = 423) (Figure 1).

Baseline patient demographics and disease characteristics were

generally similar across treatment arms and study periods

(Table 1). On average, patients were 46�3 years old, weighed 85

kg, and had been diagnosed with psoriasis for 17�6 years. There

were more men in all treatment arms compared with women.

On average, patients had a baseline PASI of 22�6. Patients with
severe (4) and very severe (5) baseline sPGA scores accounted for

42�1% and 8�7% of the total, respectively. Mean baseline BSA

involvement across all patients was 31�4%. Previous biologic

therapy was reported in approximately 32�1% of patients

(Table 1). Overall, 94�4% and 97�4% of patients in the placebo

and mirikizumab 250 mg arms completed the induction period,

respectively. The percentages of patients who completed the

maintenance period until week 52 without relapse or retreatment

were as follows: 50�5% mirikizumab 250 mg/placebo, 92�2%
mirikizumab 250 mg/mirikizumab 125 mg, and 93�4% mirik-

izumab 250 mg/mirikizumab 250 mg.

Efficacy: induction period

The primary efficacy endpoints were met, with significantly

greater improvements in clinical response observed with

mirikizumab than with placebo at the end of the induction

period. sPGA(0,1) response rates were superior in the mirik-

izumab arm [293, 69�3%, 95% confidence interval (CI) 64�9–
73�7] over placebo (7, 6�5%, 95% CI 1�9–11�2; P < 0�001) at
week 16 (Figure 2a). Moreover, sPGA(0) response rates were

Figure 3 Proportion of patients maintaining or achieving (a) ≥ 90% improvement in Psoriasis Area and Severity Index (PASI 90), (b) PASI 100 or (c)

static Physician’s Global Assessment (sPGA) score of 0 or 1 during the maintenance period. The time of last dose prior to randomization is week 12. Miri,

mirikizumab; Pbo, placebo; Q8W, every 8 weeks. †P < 0�05 for mirikizumab 250 mg/mirikizumab 250 mg vs. mirikizumab 250 mg/placebo; ‡P < 0�05
for mirikizumab 250 mg/mirikizumab 125 mg vs. mirikizumab 250 mg/placebo using the Cochran–Mantel–Haenszel test stratified by weight.
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also greater in the mirikizumab-treated arm than placebo

(33�1 vs. 0�9%, respectively; P < 0�001). At week 16, signifi-

cantly more patients treated with mirikizumab achieved PASI

90 compared with placebo (272, 64�3%, 59�7–68�9 vs. 7,

6�5%, 95% CI 1�9–11�2; P < 0�001), and a significant

improvement was observed in response to mirikizumab treat-

ment as early as week 8 (Figure 2b).

All major secondary efficacy objectives were also met. At week

4, a significantly greater proportion of patients in the mirik-

izumab arm achieved PASI 75 compared with placebo (72,

17�0%, 95% CI 13�4–20�6 vs. 1, 0�9%, 95% CI 0�0–2�8;
P < 0�001) (Figure 2c). At week 16, significantly greater propor-

tions of patients in the mirikizumab arm achieved PASI 75 (349,

82�5%, 95% CI 78�9–86�1 vs. 10, 9�3%, 95% CI 3�8–14�9;
P < 0�001) and PASI 100 (137, 32�4%, 95% CI 27�9–36�8 vs. 1,

0�9%, 95% CI 0�0–2�8; P < 0�001) (Figure 2c, d). In addition, a

greater proportion of patients achieved ≤ 1% BSA at week 16

(mirikizumab 208, 49�2%, 95% CI 44�4–53�9; placebo 1, 0�9%,
95% CI 0�0–2�8; P < 0�001) (Figure 2e). Additional secondary

outcomes are reported on ClinicalTrials.gov.

Patient-reported outcomes and health-related quality of

life: induction period

Improvements in DLQI and PSS scores were superior in the

mirikizumab arm compared with placebo at week 16 (all

P < 0�001) (Figure 2f, g). More patients in the mirikizumab

arm achieved DLQI(0,1) with ≥ 5-point improvement from

baseline compared with placebo (54�7% vs. 5�4%, respectively).

Efficacy: maintenance period

At week 52, both mirikizumab arms showed superiority in

PASI 90, PASI 100 and sPGA(0,1) compared with placebo

withdrawal, demonstrating maintenance of response for mirik-

izumab week 16 responders through 52 weeks of treatment

(Figure 3). Significantly more patients in the 250 mg/250 mg

and 250 mg/125 mg mirikizumab arms maintained PASI 90

response compared with the placebo arm (250 mg Q4W/250

mg Q8W: 77, 85%; 250 mg Q4W/125 mg Q8W: 77, 86%;

250 mg Q4W/placebo: 17, 19%; P < 0�001 for all). The pro-

portion of patients who achieved PASI 100 was also greater in

both of the mirikizumab arms compared with the placebo

arm (250 mg Q4W/250 mg Q8W: 55, 60%; 250 mg Q4W/

125 mg Q8W: 53, 59%; 250 mg Q4W/placebo: 9, 10%;

P < 0�001 for all). Similar response rates to those seen for

PASI 90 across the treatment arms were observed in the sPGA

(0,1) responders (250 mg Q4W/250 mg Q8W: 75, 82%;

250 mg Q4W/125 mg Q8W: 77, 86%; 250 mg Q4W/pla-

cebo: 16, 18%; P < 0�001 for all).

The median time to first loss of PASI 90 response was

20�1 weeks (95% CI 17�0–24�0) among mirikizumab 250 mg

Figure 4 Time to first loss of ≥90% improvement in Psoriasis Area and Severity Index (PASI 90) response through week 52. Maintenance period,

rerandomized maintenance intention-to-treat population (OASIS-1). The time of last dose prior to randomization is week 12. CI, confidence inter-

val; HR, hazard ratio; MIRI, mirikizumab; NA, not applicable; Q8W, every 8 weeks. The numbers of patients at risk in brackets represent the

number, of those being assessed, who lost or did not maintain PASI 90. aHR stratified by bodyweight (< 100 kg or ≥ 100 kg). bP-value (two

sided): log-rank test for comparison with placebo Q8W stratified by bodyweight (< 100 kg or ≥ 100 kg).
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responders during the induction period who were rerandom-

ized to placebo during the maintenance period (Figure 4).

Among the 91 mirikizumab responders who were subse-

quently randomized to placebo, 49 patients (54%) relapsed

(median time to relapse 36�1 weeks, 95% CI 32�1–37�0) (Fig-
ure 5). For relapsed patients, the median time to regain PASI

90 following retreatment after relapse was 10 weeks (95% CI

8�1–12�1). After relapse and subsequent retreatment with

mirikizumab 250 mg, 19 out of 40 patients (48%) regained

PASI 90 response within 16 weeks. Among patients who had

the opportunity to be treated for ≥ 16 weeks (n = 8) after

relapse, 88% regained PASI 90 (Table S1; see Supporting

Information). No disease rebound was observed within

12 weeks after treatment withdrawal. In the maintenance

treatment arms, almost none of the patients relapsed, with

similar rates for the mirikizumab treatment arms (Figure 5).

Safety

Safety: induction period

Through 16 weeks, a similar frequency of TEAEs was observed

across the mirikizumab (200, 47�4%) and placebo (51,

47�7%) arms. Most TEAEs were mild or moderate in severity

and the proportion of patients in each severity category was

similar between the mirikizumab and placebo arms (Table 2).

No deaths were reported in any treatment arm. SAEs occurred

in five (1�2%) patients treated with mirikizumab and two

(1�9%) of those administered placebo. A low frequency of

study discontinuation due to an AE was observed across treat-

ment arms, totalling < 1% for both arms (Table 2). The most

common TEAEs (occurring in ≥ 5% of patients on mirik-

izumab) were injection-site pain (22, 5�2%) and nasopharyn-

gitis (55, 13�0%).
In Table 3 are listed the AESIs that occurred during the

induction period. More infections and infestations occurred in

patients treated with mirikizumab than those administered pla-

cebo (116, 27�5% vs. 21, 19�6%, respectively). Injection-site
reactions occurred in 28 patients in the mirikizumab arm

(6�6%) vs. five patients (4�7%) in the placebo arm. One

patient in the mirikizumab arm (0�2%) experienced an adjudi-

cated and confirmed cerebrocardiovascular event, a cerebral

infarction, while no cerebrocardiovascular events occurred in

the placebo arm. A basal cell carcinoma was reported in one

patient in the mirikizumab arm (0�2%), whereas no patients

in the placebo arm experienced any malignancies. Immediate

hypersensitivity reactions were observed only in patients trea-

ted with mirikizumab, including two cases of eczema and one

Figure 5 Time to relapse through week 52. Maintenance period, rerandomized maintenance intention-to-treat population (OASIS-1). The time of

last dose prior to randomization is week 12. CI, confidence interval; HR, hazard ratio; MIRI, mirikizumab; NA, not applicable; Q8W, every

8 weeks. The numbers of patients at risk in brackets represent the number, of those being assessed, who lost or did not maintain ≥90% improve-

ment in Psoriasis Area and Severity Index. aHR stratified by bodyweight (< 100 kg or ≥ 100 kg). bP-value (two sided): log-rank test for compar-

ison with placebo Q8W stratified by bodyweight (< 100 kg or ≥ 100 kg).
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case of allergic rhinitis. Similar proportions of patients in the

mirikizumab and placebo arms had nonimmediate hypersensi-

tivity reactions (Table 3).

Safety: maintenance period

Table 2 summarizes the AEs observed during the maintenance

period through 52 weeks. Overall, TEAEs were more frequent

in the mirikizumab 250 mg/mirikizumab 250 mg (57, 63%)

and mirikizumab 250 mg/mirikizumab 125 mg (61, 68%)

arms compared with the mirikizumab 250 mg/placebo arm

(50, 55%) and most were either mild or moderate. No deaths

occurred during this period. A low frequency of SAEs was

reported in the three study arms. In total, two patients discon-

tinued treatment due to an AE: one (1%) in the mirikizumab

250 mg/mirikizumab 250 mg arm and one (1%) in the

mirikizumab 250 mg/mirikizumab 125 mg arm.

The most common TEAEs reported, respectively in the

mirikizumab 250 mg/mirikizumab 250 mg, mirikizumab 250

mg/mirikizumab 125 mg, and mirikizumab 250 mg/placebo

arms, were nasopharyngitis (nine, 10%; 13, 14%; 15, 16%),

upper respiratory tract infection (10, 11%; five, 6%; seven,

8%), headache (four, 4%; five, 6%; two, 2%) and injection-

site pain (six, 7%; five, 6%; two, 2%).

Table 2 Reported treatment-emergent adverse events (TEAEs) and serious adverse events (SAEs)

Study period
Induction period Maintenance period

Placebo Mirikizumab
Mirikizumab
250 mg/placebo

Mirikizumab

250 mg/mirikizumab
125 mg

Mirikizumab

250 mg/mirikizumab
250 mg

Number 107 422 91 90 91
Overall TEAEs 51 (47�7) 200 (47�4) 50 (55) 61 (68) 57 (63)

Mild 27 (25�2) 114 (27�0) 24 (26) 36 (40) 28 (31)
Moderate 22 (20�6) 77 (18�2) 23 (25) 24 (27) 27 (30)

Severe 2 (1�9) 9 (2�1) 3 (3) 1 (1) 2 (2)
Death 0 0 0 0 0

SAE (patients with ≥1 SAE) 2 (1�9) 5 (1�2) 3 (3) 1 (1) 3 (3)
Discontinuation due to adverse events 1 (0�9) 3 (0�7) 0 1 (1) 1 (1)

TEAEs occurring in ≥5% of
mirikizumab patients

Headache 5 (4�7) 10 (2�4) 2 (2) 5 (6) 4 (4)
Injection-site pain 5 (4�7) 22 (5�2) 2 (2) 5 (6) 6 (7)

Nasopharyngitis 14 (13�1) 55 (13�0) 15 (16) 13 (14) 9 (10)
Upper respiratory tract infection 0 16 (3�8) 7 (8) 5 (6) 10 (11)

The data are presented as n (%).

Table 3 Reported adverse events of special interest

Study period
Induction period Maintenance period

Placebo Mirikizumab
Mirikizumab
250 mg/placebo

Mirikizumab
250 mg/mirikizumab 125 mg

Mirikizumab 250 mg/
mirikizumab 250 mg

Number 107 422 91 90 91

Infections and infestations (SOC) 21 (19�6) 116 (27�5) 27 (30) 34 (38) 39 (43)
Injection-site reactions (HLT) 5 (4�7) 28 (6�6) 2 (2) 6 (7) 8 (9)

Cerebrocardiovascular events 0 1 (0�2)a 1 (1)d 1 (1)d 0
MACE 0 1 (0�2)a 1 (1)d 0 0

Malignancies 0 1 (0�2)b 0 0 0
Immediate hypersensitivity

reaction (narrow/algorithmic)

0 3 (0�7)c 2 (2)e 0 0

Nonimmediate hypersensitivity

reaction (narrow/algorithmic)

4 (3�7) 13 (3�1) 3 (3) 6 (7) 3 (3)

The data are presented as n (%). HLT, higher-level term as defined in the Medical Dictionary for Regulatory Activities; MACE, major adverse

cardiovascular event; SOC, system organ class. aAdjudicated and confirmed, preferred term: cerebral infarction. bPreferred term: basal cell car-

cinoma. cPreferred terms: two eczema and one rhinitis allergic. dAdjudicated and confirmed: acute myocardial infarction (mirikizumab 250

mg/placebo) and atrial fibrillation (mirikizumab 250 mg/mirikizumab 125 mg), eNarrow/algorithmic term: both urticaria.
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AESIs observed during the maintenance period are summa-

rized in Table 3. Similarly to the induction period, more

patients in the mirikizumab 250 mg/mirikizumab 250 mg

(39, 43%) and mirikizumab 250 mg/mirikizumab 125 mg

(34, 38%) arms reported cases of infections and infestations

compared with the mirikizumab 250 mg/placebo arm (27,

30%). The same pattern of cases across arms was observed for

injection-site reactions (higher-level term), with more events

in the mirikizumab 250 mg/mirikizumab 250 mg arm (eight,

9%) and mirikizumab 250 mg/mirikizumab 125 mg arm

(six, 7%) than in the mirikizumab 250 mg/placebo arm

(two, 2%).

Adjudicated and confirmed cerebrocardiovascular events

occurred in 1% (n = 1) of patients in each of the following

mirikizumab arms: the mirikizumab 250 mg/125 mg arm

(atrial fibrillation) and the mirikizumab 250 mg/placebo arm

(acute myocardial infarction). No cases of malignancies were

present in any of the treatment arms. An immediate hypersen-

sitivity reaction (‘in narrow/algorithmic term’) occurred in

the mirikizumab 250 mg/placebo arm (two, 2%; both urti-

caria), whereas nonimmediate hypersensitivity reactions (‘in

narrow/algorithmic term’) occurred across the three arms: 3%

(n = 3) in both the mirikizumab 250 mg/mirikizumab 250

mg and mirikizumab 250 mg/placebo arms, and 7% (n = 6)

in the mirikizumab 250 mg/mirikizumab 125 mg arm.

Discussion

In this phase III trial, mirikizumab demonstrated superior effi-

cacy to placebo in the treatment of moderate-to-severe plaque

psoriasis by achieving all primary and major secondary end-

points at weeks 16 and 52. At week 16, mirikizumab demon-

strated superiority to placebo on both primary efficacy

measures: sPGA(0,1) and PASI 90. Additionally, mirikizumab

was superior to placebo in all patient-reported outcomes that

were evaluated. Moreover, complete disease resolution

demonstrated by sPGA(0) and PASI 100 was achieved by

about 33% of patients in the mirikizumab-treated arm. At

week 52, both mirikizumab doses were superior to placebo in

all secondary endpoints, with similar response rates observed

for both doses.

Week 52 efficacy rates, as demonstrated by maintenance of

response (PASI 90) after initial response during induction,

were significantly greater in responders rerandomized to con-

tinuous mirikizumab treatment than in those rerandomized to

placebo at week 16. In fact, an average of 85% of patients

under continuous mirikizumab treatment maintained PASI 90,

compared with 19% of patients maintaining PASI 90 after

treatment withdrawal. These results are consistent with data

published for other IL-23 inhibitors.4,14

Here, we show that among patients who achieved PASI

90 at week 16 and were subsequently randomized to pla-

cebo, the median time to first loss of PASI 90 response was

approximately 20 weeks and the median time to relapse

was approximately 36 weeks. These results are aligned with

other clinical trials in patients with plaque psoriasis that also

assessed time to loss of response after withdrawal of IL-23

inhibitors.5

The overall safety profile of mirikizumab was consistent

with the published safety data for other IL-23p19 inhibitors

and with previously published data for mirikizumab in phase

II and III trials. Rates of TEAEs, SAEs and discontinuations due

to AEs were similar across treatment arms during the induc-

tion and randomized withdrawal maintenance periods. Impor-

tantly, cases of inflammatory bowel disease and oral

candidiasis, which are associated with IL-17 inhibitors, were

comparable with rates observed in the placebo arm.

The strengths of this study comprise the inclusion of

patients from several countries across different geographical

regions, the size of the study, the fact that it was conducted

in a randomized, double-blinded and placebo-controlled man-

ner, and inclusion of more than one studied dose in the main-

tenance phase. One limitation of this trial is the absence of an

active-comparator control.

In conclusion, mirikizumab was found to be efficacious and

safe for the treatment of patients with moderate-to-severe pso-

riasis over 52 weeks in a large, randomized, placebo-controlled

study. Following an induction dose of 250 mg every 4 weeks,

maintenance doses of 125 mg or 250 mg every 8 weeks from

week 16 to week 52 were comparable in maintaining efficacy.

Randomized withdrawal of drug eventually led to disease recur-

rence, albeit at a slower rate than data published with drug

withdrawal of tumour necrosis factor and IL-17 blockers.

Retreatment of mirikizumab after drug withdrawal led to

prompt recapture of efficacy without safety concerns.
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