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Abstract

Background Biologics are effective for the treatment of psoriasis. However, treatment outcomes may differ among
biologic-naive patients and those switched from previous biological therapies.

Objectives The study’s objective was to investigate efficacy and safety of ixekizumab, a high-affinity anti-interleukin-
17A antibody, in patients with psoriasis with and without previous exposure to biologics.

Methods Data were integrated from the 12-week induction phase of two etanercept-controlled Phase lll trials. Patients
received 80 mg ixekizumab every 2 weeks (IXE Q2W; N = 736) or every 4 weeks (IXE Q4W; N = 733) following a 160-
mg starting dose, or placebo (N = 361). Etanercept (50 mg twice weekly; N = 740) was administered as active control.
Psoriasis Area and Severity Index (PASI) 75, PASI 90 and PASI 100 response rates at week 12 were evaluated in patients
with or without previous exposure to biologics. Treatment effects were analysed with the Cochran-Mantel-Haenszel test
stratified by study; missing values were imputed as non-response.

Results Overall, 497 (19.3%) patients had prior exposure to biologics and 2073 (80.7 %) were naive to biologic therapy.
PASI 75 was achieved by 91.5% of biologic-experienced patients and 87.7% of biologic-naive patients for IXE Q2W,
76.2% and 82.2% for IXE Q4W, respectively, and 34.6% and 50.7%, respectively, for etanercept. Higher response rates
favouring each ixekizumab dose over etanercept within subgroups were also seen regarding PASI 90 and PASI 100.
Conclusions Contrary to etanercept, the efficacy of ixekizumab was similarly high in patients with and without previ-
ous exposure to biologics when administered 80 mg every 2 weeks.
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Introduction

Biologic agents have revolutionized the treatment of moderate-
to-severe psoriasis over the past decade. Currently available
agents target proinflammatory cytokines, such as tumour necro-
sis factor alpha, interleukin (IL)-12/23 and more recently IL-
17A."7° Biologic drugs seem to provide higher levels of efficacy
than conventional systemic drugs, and they have good safety
profiles with no evidence for cumulative toxicity.” However, data
from registries report limited drug survival, with the main rea-
son for patient discontinuation of biologic agents being loss of
drug efficacy.®'* Hence, most patients will receive multiple
agents throughout their lives. Existing data, in particular from
clinical trials, suggest that efficacy of biologics is lower in
1214 although
the reasons for this remain uncertain. Hence, for therapies under

patients with previous exposure to other biologics,

development, it is clinically important to provide evidence of
efficacy in patients who have been exposed to prior therapy, and
especially in those exposed to prior biologics.

Ixekizumab is a high-affinity monoclonal antibody that selec-
tively targets IL-17A. It has been shown to have significantly
superior efficacy compared to placebo and etanercept in patients
with psoriasis in UNCOVER Phase III studies.'>'® The objective
of this analysis was to investigate the efficacy and safety of ixek-
izumab in patients with or without prior use of biologic therapy
by utilizing integrated data from two Phase III clinical trials.

Materials and methods

Study population
As reported previously, eligible patients were >18 years of age
with a diagnosis of chronic plaque psoriasis >6 months prior to
baseline, candidates for phototherapy and/or systemic therapy,
had >10% body surface area involvement, had a static Physi-
cian’s Global Assessment score of >3 and a Psoriasis Area and
Severity Index (PASI) score of >12 at both screening and base-
line visits.

Key exclusion criteria included diagnosis of non-plaque psori-
asis; a clinically significant flare of psoriasis within 12 weeks
prior to baseline visit; prior participation in any study involving
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ixekizumab or other IL-17 antagonists; any prior use of etaner-
cept; use of conventional systemic non-biologic psoriasis therapy
or phototherapy within 4 weeks prior to baseline visit or topical
psoriasis treatment within 2 weeks prior to baseline; use of
potent class 1-5 topical steroids within 2 weeks prior to baseline;
having a serious infection, active or latent tuberculosis, human
immunodeficiency virus, or hepatitis C or hepatitis B infections;
or meeting specific laboratory criteria. Prior use of biologic ther-
apies was allowed but required specific washout periods prior to
baseline.

Study protocols and informed consent forms were approved
by an investigational review board at each site. The study was
conducted in accordance with ethical principles of Good Clinical
Practice and the Declaration of Helsinki and its guidelines. Writ-
ten informed consent was obtained from each patient at study
entry before any study procedures.

Study designs

Integrated data from two Phase III multicenter, randomized, dou-
ble-blind, placebo-controlled, parallel-group trials (UNCOVER-2
and UNCOVER-3) were used in this analysis. For the first 12 weeks
of the trials, UNCOVER-2 and UNCOVER-3 compared the effi-
cacy and safety of ixekizumab vs. etanercept, and vs. placebo.

We evaluated the efficacy and safety of ixekizumab in patients
with or without prior exposure to biologic drugs relative to etan-
ercept using these integrated data in which patients received pla-
cebo (N =361), or ixekizumab every 2 weeks (IXE Q2W;
N =736) or 4 every weeks (IXE Q4W; N = 733) following a
160-mg initial ixekizumab dose. Etanercept (50 mg twice
weekly; N = 740) was administered as active control. Efficacy
and safety data in the overall population have already been
reported.'’

Further details regarding the individual study designs are pre-
sented in the Supplementary Material section (Supplementary
Fig. Sla,b) and have already been reported.'®

Efficacy and safety endpoints
Key efficacy endpoints for this analysis included the proportions
of patients achieving PASI 75 (at least a 75% improvement in
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PASI from baseline), PASI 90 (at least a 90% improvement in
PASI from baseline), complete resolution of psoriasis plaques as
defined by PASI 100 (100% improvement in PASI from base-
line) and >4-point improvement in Itch Numeric Rating Scale
(NRS).

Safety was assessed based on reported adverse events and lab-
oratory values obtained at study visits through week 12. Treat-
ment-emergent adverse events (TEAEs) were defined as those
that appeared or worsened any time after first injection and on
or prior to the date of the last visit within the evaluation period.

Further details regarding the clinical outcome assessments
have already been reported.'®

Statistical analysis

Unless otherwise specified, the efficacy analyses were conducted
on an intent-to-treat basis. For Itch NRS, the analysis was based
on the intent-to-treat patients who had baseline Itch NRS >4.
Characteristics were compared between biologic-naive and bio-
logic-experienced patients based on the Cochran-Mantel-Haen-
szel test stratified by study for categorical data and analysis of
variance for continuous data with previous biologic status and
study as independent factors. Treatment effects were analysed
using the Cochran—Mantel-Haenszel test stratified by study;
confidence intervals for risk differences were based on the nor-
mal approximation of the binomial distribution. Missing data
were imputed using a non-responder imputation method, in
which a patient was defined as a non-responder if he/she did not
meet clinical response criteria or had missing clinical response
data for any reason at analysis time point.

Safety analyses were conducted on patients who received at
least one dose of study treatment. Treatment comparisons were
conducted using the Cochran-Mantel-Haenszel (CMH) test
stratified by study.

Results

Baseline demographics and disposition

In the overall population, patient baseline characteristics were
well balanced among the different treatment groups across the
individual studies included in the analysis (Supplementary
Table S1). Table 1 provides details on previous psoriasis therapy
for UNCOVER-2 and UNCOVER-3.

Table 2 displays patient demographics and other baseline
characteristics examined by previous biologic status (biologic-
naive vs. biologic-experienced) for the integrated dataset. Key
characteristics, including weight and disease severity at baseline,
were similar between patients with and without prior biologic
exposure. As expected, some baseline variables and clinical char-
acteristics were significantly different between the two groups,
including age (P < 0.001), geographical region (P < 0.001), pre-
vious non-biologic systemic therapy (P < 0.001), duration of
psoriasis symptoms (P < 0.001), baseline Dermatology Life
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Table 1 Previous psoriasis therapy
Characteristics UNCOVER-2 UNCOVER-3
(N =1224) (N = 1346)
Patients with >1 previous psoriasis 1186 (96.9) 1270 (94.4)
therapy, N (%)
Previous psoriasis therapy type, N (%)

Topical prescription 1007 (82.3) 1063 (79.0)

Topical non-prescription 172 (14.1) 244 (18.1)

Biologic agent, N (%) 288 (23.5) 209 (15.5)
Efalizumab 14 (1.1) 13(1.0)
Ustekinumab 102 (8.3) 74 (5.5)
Infliximab 55 (4.5) 28 (2.1)
Etanercept 0(0.0) 1(0.1)
Alefacept 16 (1.3) 5(0.4)
Adalimumab 101 (8.3) 77 (5.7)
Golimumab 5(0.4) 1(0.1)
Other* 95 (7.8) 68 (5.1)

Non-biological systemic 606 (49.5) 615 (45.7)

agent, N (%)

Cyclosporine 122 (10.0) 63 (4.7)
Methotrexate 377 (30.8) 332 (24.7)
Acitretin 164 (13.4) 105 (7.8)
Otherf 228 (18.6) 311 (23.1)

Phototherapy, N (%) 570 (46.6) 522 (38.8)
PUVA 243 (19.9) 218 (16.2)
uvB 392 (32.0) 342 (25.4)
Unknown 28 (2.3) 42 (3.1)

*Names of biologic agents were not documented.
tNames of non-biological systemic agents were not documented.
PUVA, psoralen and ultraviolet light A; UVB, ultraviolet light B.

Quality Index (DLQI) score (P = 0.006) and baseline Itch NRS
(P < 0.001). Biologic-experienced patients were older, were
more frequently from North America, and had more non-biolo-
gic treatment exposure, a longer duration of disease and worse
DLQI and Itch NRS scores at baseline.

Efficacy — signs

Psoriasis Area and Severity Index 75 was achieved by 91.5%
(biologic-experienced) and 87.7% (biologic-naive) of patients
treated with IXE Q2W, 76.2% and 82.2% of patients treated
with IXE Q4W compared to 34.6% and 50.7% of patients trea-
ted with etanercept respectively (Fig. 1). PASI 90 was achieved
by 76.1% (biologic-experienced) and 67.7% (biologic-naive) of
patients treated with IXE Q2W, 55.2% and 64.4% of patients
treated with IXE Q4W and 13.2% and 24.3% of patients trea-
ted with etanercept. PASI 100 was achieved by 47.2% (bio-
logic-experienced) and 37.0% (biologic-naive) of patients
treated with IXE Q2W, 25.2% and 34.9% of patients treated
with IXE Q4W and 3.7% and 7.0% of patients treated with
etanercept.

Differences compared to the etanercept group in PASI 75
response rates ranged from 31.5% (IXEQ4W-naive) to 57.0%
(IXEQ2W-experienced) (Table 3). Differences in PASI 90
response rates compared to the etanercept group ranged from
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Table 2 Patient demographics and other baseline characteristics by previous biologic status based on pooled data from the induction

period (week 0-12) from UNCOVER-2 and -3

Characteristics

Previous biologic therapy

Biologic-naive

(N = 2073)
Age, mean (SD) 44.9 (13.1)
Age group, n (%)

<65 1930 (93.4)
Gender, n (%)

Male 1413 (68.2)
Weight (kg), mean (SD) 91.2 (22.9)
BMI (kg/m?) 30.5 (7.1)
Body surface area, mean (SD) 27.5(16.8)
Race, n (%)

White 1922 (92.9)

African-American 54 (2.6)

Asian 63 (3.0)

Other 30 (1.5)
Geographical region, n (%)

North America 987 (47.6)

Europe 941 (45.4)

Australia 50 (2.4)

Central America/South America 95 (4.6)
Previous non-biologic systemic therapy, n (%)t

Naive 1018 (49.1)

Non-biologic 1055 (50.9)
Duration of psoriasis symptoms, mean (SD): 17.7 (12.1)
Age at psoriasis onset, mean (SD) 27.7 (14.5)
Baseline PASI score, mean (SD) 20.4 (7.8)
Baseline sPGA, mean (SD) 3.5(0.6)
Baseline DLQI, mean (SD) 12.0 (6.8)
Baseline ltch NRS, mean (SD) 6.3 (2.6)

Biologic-experienced P-value: biologic-

(N = 497) experienced vs. naive*
47.2 (12.8) <0.001
447 (90.1) 0.013
326 (65.6) 0.297
92.2 (22.7) 0.378
31.0(7.0) 0.123
25.8 (17.0) 0.077
0.857
451 (91.7)
17 (3.5)
15 (3.0)
9(1.8)
<0.001
325 (65.4)
164 (33.0)
1(0.2)
7 (1.4)
<0.001
199 (40.0)
298 (60.0)
21.4(12.7) <0.001
26.2 (13.7) 0.062
19.9 (7.5) 0.339
3.6 (0.6) 0.179
13.0 (7.4) 0.006
6.9 (2.6) <0.001

*P-value is based on CMH test stratified by study for categorical data and anova (analysis of variance) for continuous data with prior biologic status and study

as independent factors.

‘tPrevious non-biologic systemic therapy includes the following: methotrexate, cyclosporine, retinoids, other non-biologics and PUVA.
iDuration of psoriasis symptoms is calculated as (date of informed consent - date of onset of psoriasis symptoms)/365.25.

Bold text indicates a statistically significant difference with a P-value <0.05.

BMI, body mass index; CMH, Cochran-Mantel-Haenszel; DLQI, Dermatology Life Quality Index; NRS, Numeric Rating Scale; PASI, Psoriasis Area and
Severity Index; PUVA, psoralen and ultraviolet light A; SD, standard deviation; sSPGA, static Physician’s Global Assessment.

40.1% (IXEQ4W-naive) to 62.8% (IXEQ2W-experienced)
(Table 3). PASI 100 response rate differences, compared to the
etanercept group, ranged from 21.5% (IXEQ4W-experienced) to
43.5% (IXEQ2W-experienced) (Table 3). Greater differences
compared to etanercept were observed for the IXE Q2W treat-
ment arm for all outcomes and biologic-experienced patients in
the IXE Q2W arm had higher differences relative to etanercept
for all outcomes.

Efficacy — symptoms

At least four points reduction in Itch NRS was achieved by
82.4% (biologic-experienced) and 84.1% (biologic-naive) of
patients from the IXE Q2W arm, 80.3% and 77.9% of the
patients from the IXE Q4W arm compared to 55.0% and 62.4%
of patients treated from the etanercept arm (Fig. 1). Itch NRS
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>4 response rate differences, compared to the etanercept arm
ranged from 11.7% (IXEQ4W-naive) to 24.0% (IXEQ2W-
experienced) (Table 3).

Safety

A total of 687 (58.3%) biologic-naive and 156 (54.7%) biologic-
experienced, ixekizumab-treated patients in the induction dos-
ing period, who received at least one dose of study medication,
experienced at least one TEAE. In comparison, 324 (53.6%) and
75 (55.6%) etanercept-treated patients and 126 (44.4%) and 34
(44.7%) placebo-treated patients experienced at least one TEAE
respectively. Serious adverse events (SAEs) were reported by
2.1% or fewer of patients in each treatment group, with SAE
incidence slightly higher in naive vs. experienced patients across
all treatment groups. There were no deaths in the induction
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Figure 1 Previous biologic treatment effects on (a) Psorasis Area
and Severity Index (PASI) 75, PASI 90, PASI 100 and (b) ltch
Numeric Rating Scale (NRS) response rates at end of induction
period (pooled data from UNCOVER-2 and -3). Bio., biologic; ETN,
etanercept; IXE, ixekizumab; NRS, Numeric Rating Scale; PASI,
Psoriasis Area and Severity Index; Q2W, every 2 weeks; Q4W,
every 4 weeks.

dosing period. Overall, a similar safety profile was observed
between biologic-naive and biologic-experienced patients.

Table 4 shows adverse events of special interest during the
induction period by previous biologic status (biologic-naive vs.
biologic-experienced). There was no difference in overall infec-
tions among biologic-experienced patients across treatment
groups. For IXE Q4W- and IXE Q2W-treated patients, rates of
infection between biologic-naive (26.1% and 26.0% respec-
tively) and biologic-experienced (26.6% and 25.4% respec-
tively) patients were comparable, while rates were slightly lower
for biologic-naive patients in the placebo (19.4%) and etaner-
cept (20.9%) groups. The rate of infections was 24.4% in bio-
logic-experienced and 20.9% in biologic-naive etanercept-
treated patients which overall was similar in comparison to
ixekizumab-treated patients. Three major adverse cerebro-car-
diovascular events were reported; non-fatal myocardial infarc-
tion (n =2) by a placebo-treated and an etanercept-treated
patient and non-fatal stroke (n = 1) by an IXE Q4W-treated
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Table 3 Treatment differences in ixekizumab vs. etanercept by
previous treatment status for Psoriasis Area and Severity Index
(PASI) and Itch Numeric Rating Scale (NRS) >4 measures at week
12 of induction period

Measure Risk difference (95% Cl)
IXE Q4W 80 mg IXE Q2W 80 mg
vs. ETN vs. ETN

PASI 75

Biologic Naive
Biologic Experienced
PASI 90

Biologic Naive

31.5 (26.5, 36.6)
41.7 (31.1, 52.3)

37.0 (32.3, 41.8)
57.0 (47.8, 66.2)

40.1 (34.9, 45.2)
42.0 (32.1, 52.0)

43.3(38.3,48.4)
Biologic Experienced 62.8 (53.8,71.9)
PASI 100

Biologic Naive
Biologic Experienced
Itch NRS >4

Biologic Naive

28.0 (23.6, 32.3)
21.5(13.7, 29.3)

30.1(25.7, 34.5)
435 (34.7,52.3)

11.7 (6.2, 17.3)
22.8 (11.6, 34.0)

19.0 (13.6, 24.5)

Biologic Experienced 24.0 (12.9, 35.2)

Cl, confidence interval; ETN, etanercept; IXE, ixekizumab; NRS, Numeric
Rating Scale; PASI, Psoriasis Area and Severity Index; Q2W, every
2 weeks; Q4W, every 4 weeks.

patient. Lastly, few cases of candidiasis were reported across
treatment groups.

Discussion

Currently, little data are available regarding the difference in
therapeutic response of biologic therapy when used in biologic-
naive patients or after exposure to other biologics. Several phe-
nomena can be responsible for the loss of efficacy of a biologic
agent but they are rarely identified in clinical practice. It is gen-
erally thought to be beneficial to switch to a different mechanism
of action after loss of efficacy or failure of the initial biologic. In
the UNCOVER Phase III studies, ixekizumab, an anti-IL-17A
monoclonal antibody, was shown to be highly effective in treat-
ing moderate-to-severe plaque psoriasis, with superiority to
etanercept, with respect to PASI and Itch NRS measures.'® Here,
we show that ixekizumab has similarly high efficacy in patients
with and without prior biologic experience and results of this
integrated analysis also demonstrate that ixekizumab was signifi-
cantly more effective compared to etanercept, regardless of pre-
vious biologic treatment.

Both IXE Q2W and IXE Q4W 80-mg dose regimens provided
statistically significantly higher response rates across all efficacy
endpoints vs. etanercept in both biologic-naive and biologic-
experienced. However, the IXE Q2W dosing regimen, which had
the highest response rates, led to more predictable treatment
outcomes with the lowest differences in response between the
biologic-naive and biologic-experienced subgroups. In these tri-
als, etanercept showed lower efficacy in patients with previous
exposure to biologic therapy compared to patients who were
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Table 4 Adverse events of special interest (UNCOVER-2 and -3) according to biologic status

PBO
(N = 360)
n (%)
>1 TEAE
Naive 126 (44.4)
Experienced 34 (44.7)
>1 SAE
Naive 6(2.1)
Experienced 1(1.3)
Death
Naive 0(0.0)
Experienced 0(0.0)
Infections
Naive 55 (19.4)
Experienced 19 (25.0)
Major adverse cerebro-cardiovascular events
Cardiovascular death
Naive 0(0.0)
Experienced 0(0.0)
Non-fatal myocardial infarction
Naive 1(0.4)
Experienced 0(0.0)
Non-fatal stroke
Naive 0(0.0)
Experienced 0(0.0)
Oral candidiasis
Naive 0(0.0)
Experienced 0(0.0)
Vulvovaginal candidiasis
Naive 0(0.0)
Experienced 0(0.0)
Skin candida
Naive 0(0.0)
Experienced 0(0.0)
Crohn’s disease
Naive 0(0.0)
Experienced 0(0.0)
Ulcerative colitis
Naive 0(0.0)
Experienced 0(0.0)

ETN IXE Q4W 80 mg IXE Q2W
(N = 739) (N = 729) 80 mg

n (%) n (%) (N =734)
n (%)

324 (53.6) 341 (58.2) 346 (58.4)
75 (55.6) 78 (54.5) 78 (54.9)
(2.0 12 (2.0) 12 (2.0)
2(1.5) 2(1.4) 2(1.4)
0(0.0 0(0.0) 0(0.0)
0(0.0 0(0.0) 0(0.0)

126 (20.9) 153 (26.1) 154 (26.0)
33(24.4) 38 (26.6) 36 (25.4)
0(0.0) 0(0.0) 0(0.0)
0(0.0) 0(0.0) 0(0.0)
0(0.0) 0(0.0) 0(0.0)
1(0.7) 0(0.0) 0(0.0)
0(0.0) 1(0.2) 0(0.0)
0(0.0) 0(0.0) 0(0.0)
1(0.2) 0(0.0) 3(0.5)
0(0.0) 1(0.7) 2(1.4)
0(0.0) 2(1.1) 0(0.0)
1(1.9) 0(0.0) 0(0.0)
0(0.0) 0(0.0) 2(0.3)
0(0.0) 0(0.0) 0(0.0)
0(0.0 0(0.0) 1(0.2)
0(0.0 0(0.0) 0(0.0)
0(0.0 0(0.0) 1(0.2)
0(0.0 0(0.0) 0(0.0)

ETN, etanercept; IXE, ixekizumab; MedDRA, Medical Dictionary for Regulatory Activities; PBO, placebo; Q2W, every 2 weeks; Q4W, every 4 weeks; SAE,

serious adverse event; TEAE, treatment-emergent adverse event.

biologic-naive, which is consistent with data reported from an
observational study.'* Weight and disease severity have been
hypothesized to influence the clinical response of biologics.'”
These characteristics were similar between patients with and
without previous exposure to biologic therapy. Interestingly,
patients with previous exposure to biologic therapy tended to
be older (47.2 vs. 44.9 years) and had a longer duration of
psoriasis symptoms (21.4 vs. 17.7 years). Additionally, more
patients were from North America (65.4% vs. 47.6%) and
more patients had received previous non-biologic systemic
therapy (60.0% vs. 50.9%). Lastly, patients with previous
exposure to biologic therapy scored 1 point higher on the
DLQI at baseline (13.0 vs. 12.0), and 0.6 point more itch on
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the Itch NRS at baseline (6.9 vs. 6.3), reflecting a higher bur-
den of diseases. It is probable that these differences might be
due to different access to medication among different coun-
tries and that patients with prior exposure represent more dif-
ficult-to-treat patients with worse quality of life and more
severe pruritus.

For safety, patients who had previous exposure to biologic
therapy experienced fewer TEAEs or SAEs when treated with
either dose of ixekizumab. Patients who had previous expo-
sure to biologic therapy did not experience more infections
when treated with IXE Q2W, whereas there was a numerical
increase from 20.9% to 24.4% in patients treated with etan-
ercept.

© 2016 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Some limitations to this analysis should be considered. A
major limitation was that the included studies were not strat-
ifled by prior treatment. Another limitation was that the
information regarding biologic treatment is retrospective.
Although patients from many geographic regions were
included, the study populations were mainly Whites. Evalua-
tion in a larger population of non-white participants who are
biologic-naive or biologic-experienced would help to under-
stand the efficacy and safety of ixekizumab in a more geneti-
cally diverse population. Lastly, the analysis only included
data from the first 12 weeks of the studies. Further investiga-
tions could possibly target later time points to see if different
profiles of the biologic-naive and biologic-experienced popu-
lations are observed.

Both doses of ixekizumab were significantly superior to etan-
ercept for biologic-naive and biologic-experienced patients.
Treatment differences in IXE Q2W vs. etanercept increased for
patients with previous exposure to biologics compared to
patients who were naive, with comparable safety findings. The
IXE Q2W dosing regimen consistently provided greater benefit
with more predictable treatment outcomes across subgroups rel-

ative to the IXE Q4W dosing regimen.
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Supporting information
Additional Supporting Information may be found in the online
version of this article:

Figure S1. Study design for (A) UNCOVER-2 and (B)
UNCOVER-3. Abbreviations: Pbo, placebo; Q2W, every
2 weeks; Q4W, every 4 weeks; Q12W, every 12 weeks; LV, last
visit; LY, LY2438921 (ixekizumab); V, visit; W, week.
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