
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ijdt20

Journal of Dermatological Treatment

ISSN: 0954-6634 (Print) 1471-1753 (Online) Journal homepage: https://www.tandfonline.com/loi/ijdt20

A subset analysis of efficacy and safety outcomes
from phase 3 clinical studies of ixekizumab for the
treatment of patients with severe plaque psoriasis

Lynda Spelman, Diana Rubel, Alan Brnabic, Nicole Burkhardt, Elisabeth Riedl
& Peter Foley

To cite this article: Lynda Spelman, Diana Rubel, Alan Brnabic, Nicole Burkhardt, Elisabeth
Riedl & Peter Foley (2020): A subset analysis of efficacy and safety outcomes from phase 3
clinical studies of ixekizumab for the treatment of patients with severe plaque psoriasis, Journal of
Dermatological Treatment, DOI: 10.1080/09546634.2020.1752888

To link to this article:  https://doi.org/10.1080/09546634.2020.1752888

© 2020 The Author(s). Published with
license by Taylor and Francis Group, LLC

View supplementary material 

Published online: 21 Apr 2020. Submit your article to this journal 

Article views: 641 View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ijdt20
https://www.tandfonline.com/loi/ijdt20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09546634.2020.1752888
https://doi.org/10.1080/09546634.2020.1752888
https://www.tandfonline.com/doi/suppl/10.1080/09546634.2020.1752888
https://www.tandfonline.com/doi/suppl/10.1080/09546634.2020.1752888
https://www.tandfonline.com/action/authorSubmission?journalCode=ijdt20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ijdt20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09546634.2020.1752888
https://www.tandfonline.com/doi/mlt/10.1080/09546634.2020.1752888
http://crossmark.crossref.org/dialog/?doi=10.1080/09546634.2020.1752888&domain=pdf&date_stamp=2020-04-21
http://crossmark.crossref.org/dialog/?doi=10.1080/09546634.2020.1752888&domain=pdf&date_stamp=2020-04-21


ARTICLE

A subset analysis of efficacy and safety outcomes from phase 3 clinical studies
of ixekizumab for the treatment of patients with severe plaque psoriasis

Lynda Spelmana, Diana Rubelb, Alan Brnabicc, Nicole Burkhardtc�, Elisabeth Riedld,e and Peter Foleyf,g

aVeracity Clinical Research, Brisbane, Australia; bWoden Dermatology, ACT, Australia; cEli Lilly Australia Pty Limited, West Ryde, Australia;
dEli Lilly Ges.m.b.H, Vienna, Austria; eDepartment of Dermatology, Medical University of Vienna, Vienna, Austria; fSkin Health Institute,
Carlton, Australia; gThe University of Melbourne, St Vincent’s Hospital Melbourne, Fitzroy, Australia

ABSTRACT
Background: Factors beyond the Psoriasis Area and Severity Index (PASI) contribute to disease sever-
ity in psoriasis and potentially affect treatment responses.
Objective: This subset analysis of data from two phase 3 clinical studies assessed baseline parameters
in patients with different degrees of psoriasis severity in order to determine treatment responses to
ixekizumab and safety outcomes.
Methods: This study used integrated data from the UNCOVER-2 and -3 trials involving 2709 patients
with chronic plaque psoriasis to assess the efficacy and safety of ixekizumab in three subgroups of
patients, defined by PASI > 15 (group 1), PASI > 15 and history of �3 non-biologic systemic therapies
(group 2), or PASI ¼ 12-15 (group 3).
Results: In groups 1 and 2, additional baseline features were identified that could influence treatment
responses, including age at disease onset, Dermatology Life Quality Index, and work productivity.
Irrespective of subgroup, ixekizumab demonstrated high PASI responses at weeks 12 and 60, which
were evident as early as week 2. Adverse events did not differ across subgroups.
Conclusion: Our data support the efficacy, early onset of action, and maintained response of ixekizu-
mab as observed in previous trials, and highlight the complexity of comprehensively defining disease
severity in psoriasis.
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Introduction

Ixekizumab is a high-affinity monoclonal antibody that select-
ively targets interleukin-17A (IL-17A), a member of the proin-
flammatory IL-17 cytokine family critically involved in the
pathogenesis of psoriasis and other immune-mediated dis-
eases [1].

In clinical studies, ixekizumab has been shown to be effective
in patients with moderate-to-severe chronic plaque psoriasis,
demonstrating rapid clinical improvements and a favorable
safety profile when compared with placebo [2–5], and in head-
to-head studies versus etanercept [2], methotrexate, fumaric
acid esters [6], the IL-12/23 inhibitor ustekinumab [7], or the IL-
23 inhibitor guselkumab [8]. In phase 3 randomized studies, ixe-
kizumab has been shown to be effective through 60 [9], 108
[10], 156 [11], and 204 [12] weeks of treatment.

Despite a growing understanding of the pathophysiology,
impact, and nature of psoriasis, a comprehensive definition of
disease severity for chronic plaque psoriasis is still missing. Even
in the setting of clinical studies with stringent patient inclusion
and exclusion criteria, study populations are heterogeneous,
with skin disease severity scores ranging from moderate to
severe using unified definitions of cutoff values [13]. On the

other hand, disease severity is the basis for treatment decisions,
and specific parameters have been established to determine the
eligibility of patients for reimbursement of biologic treatments.
In this context, disease severity is usually defined by specific
Psoriasis Area and Severity Index (PASI) score cutoffs [14].
Evaluating the number of previous systemic therapies might be
another parameter to assess disease severity in patients with
chronic plaque psoriasis. Moreover, patients with severe psoria-
sis might not only differ in skin disease scores from those with
moderate disease but also differ in other respects, including dis-
ease duration, onset, and response rates to therapies [15,16].

The objective of this subset analysis of data from two phase
3 clinical studies was to assess baseline parameters in patients
with different degrees of psoriasis severity and to determine
treatment responses to ixekizumab and safety outcomes in
these subpopulations.

Materials and methods

Study design

The study design and patient demographics for UNCOVER-2
(NCT01597245) and -3 (NCT01646177) have been published
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previously [2,5]. Briefly, these studies included adult patients
with a confirmed diagnosis of chronic plaque psoriasis at least
6months before baseline (randomization), at least a moderate
disease severity defined by a static Physician’s Global
Assessment (sPGA) score �3 (range 0 [clear] to 5 [very severe]),
a body surface area (BSA) involvement of �10%, and a PASI
score �12. During the 12-week placebo- and active comparator-
controlled period in each of these phase 3 trials, patients were
randomized to ixekizumab with a starting dose of 160mg at
week 0, followed by 80mg every 2weeks (Q2W) or every
4weeks (Q4W), etanercept 50mg twice weekly, or placebo.

In UNCOVER-3, all patients entered the long-term extension
period at week 12, and received ixekizumab 80mg Q4W from
week 16 onwards. To assess long-term outcomes for this post
hoc analysis, the intent-to-treat population receiving ixekizumab
80mg Q2W until week 12 followed by ixekizumab 80mg Q4W
from weeks 16 to 60 was analyzed.

Patient and subgroup analysis

Patient subsets for this post hoc analysis were defined based on
baseline PASI scores (PASI ¼ 12–15 and PASI > 15), and base-
line information about prior inadequate response, intolerance,
or contraindication to �3 conventional systemic therapies for
psoriasis (e.g. methotrexate, ciclosporin, retinoids) or psoralen
and ultraviolet A and ultraviolet B phototherapy. Based on these
parameters, three subgroups were defined: patients with a base-
line PASI > 15 (group 1), patients with a baseline PASI > 15
and a history of �3 non-biologic systemic therapies (group 2),
and patients with a baseline PASI ¼ 12-15 (group 3).

Efficacy at week 12 and week 60 was evaluated by PASI
response rates, defined as the proportion of patients achieving
a 75%, 90%, or 100% improvement in PASI (PASI 75/90/100),
and by evaluating the reduction in Dermatology Life Quality
Index (DLQI) scores. Safety assessment included the number of
patients who experienced treatment-emergent adverse events
(TEAEs) or discontinued from the study because of a TEAE.

Statistical analysis

Detailed statistical methods have been published previously
[2,5]. Baseline characteristics between the groups were com-
pared using the Cochran–Mantel–Haenszel test stratified by
study for categorical data and analysis of variance for continu-
ous data with treatment and study as independent factors.
Nonresponder imputation (NRI) was used for PASI, sPGA, and
DLQI binary outcome measures. Cochran–Mantel–Haenszel test
stratified by study was also used to compare the three groups
for NRI response rates at weeks 12 and 60. Pairwise p-values are
presented for within-group comparisons.

Cumulative benefit was determined by the total area under
the curve (AUC) of the percentage of responders over 12 and
60weeks for PASI 75, 90, and 100. The total AUC was calculated
using the ‘trapezoidal rule,’ with time points in weeks as the x-
axis and PASI response rates in percent as the y-axis, according
to the methods presented by Armstrong et al. [17]. The percent
cumulative benefit achieved for each therapy and dose was cal-
culated as the total AUC/maximum AUC (1200 for 12weeks and
6000 for 60weeks) and then normalized to 0–100%.

Safety analyses were conducted on all patients who received
at least one dose of the assigned study treatment during the
study period. An adverse event (AE) was considered a TEAE if it

first occurred or worsened after the start of treatment during a
study period.

Results

Baseline patient characteristics

In total, 2709 patients were randomized in UNCOVER-2 and -3
to one of the following treatment arms: ixekizumab 80mg Q2W
(n¼ 778), ixekizumab 80mg Q4W (n¼ 771), etanercept 50mg
weekly (n¼ 789), or placebo (n¼ 371) (Figure S1). Analysis of
the baseline data according to disease severity revealed signifi-
cant differences beyond PASI value cutoffs and prior treatment
history. There were 1855 patients in group 1 (baseline PASI >
15), 139 patients in group 2 (baseline PASI > 15 and a history
of �3 non-biologic systemic therapies), and 715 patients in
group 3 (baseline PASI ¼ 12–15). The proportion of male
patients was significantly higher in groups 1 (70.0%; 1298/1855)
and 2 (71.9%; 100/139) compared to patients in group 3 (61.7%;
441/715) (p< 0.001) (Table 1). The percentage of the patients
who were overweight, obese, or extremely obese were similar
across the groups. On an average, the age of onset was signifi-
cantly different between the 3 groups (p¼ 0.035, overall).
Patients in group 2 had longer mean disease duration
(p� 0.005) compared to other groups.

In group 3, patients had significantly (p< 0.001) lower base-
line sPGA score of 4 (severe) or 5 (very severe), and significantly
lower (p< 0.001) mean BSA values compared to groups 1 and 2
(Table 1). In addition, compared to group 3, a significantly
higher proportion of patients in group 2 suffered from psoriasis
in difficult-to-treat areas, including the face (44.6% versus 36.7%;
p¼ 0.022), palms and soles (37.4% versus 22.0%; p< 0.001), and
nails (69.1% versus 56.6%; p¼ 0.006). Significantly more patients
in group 2 had a diagnosis of psoriatic arthritis (31.7% versus
18.9%; p< 0.001) at baseline compared to group 3 (Table 1).

Patient-reported outcomes

In line with the higher clinical disease scores, mean [SD] DLQI
scores were higher in group 2 (13.5 [7.2]) compared to groups 1
(12.7 [7.1]; p¼ 0.181) and 3 (10.8 [6.3]; p< 0.001). In groups 1
and 2, a significantly lower proportion of patients reported part-
time employment compared to group 3 (group 1: 11.7%; group
2: 7.2%; group 3: 16.1%); however, fulltime employment was
similar across the groups (approximately 60%). Overall, the Work
Productivity and Activity Impairment (WPAI) score and subscores
for work productivity loss, presenteeism, and activity impairment
were higher in group 2 compared to the other groups (Table 1).

Previous therapies

Non-biologic systemic therapies were the most frequently
reported previous treatments with significant differences
between the three groups. Almost twice as many patients in
group 2 and a higher proportion of patients in group 1 reported
previous use of non-biologic therapies (group 2: 66.2%; group 1:
43.2%) or phototherapy (group 2: 79.1%; group 1: 43.8%) com-
pared to group 3 (35.5% and 39.0%, respectively; p< 0.001). In
group 2, only one patient had a history of exclusive use of bio-
logics (0.7%; Table 2).
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PASI responses

The integrated analysis of UNCOVER-2 and -3 studies demon-
strated that patients treated with ixekizumab achieved high
PASI 75, 90, and 100 response rates at week 12 (Table 3). The
UNCOVER-3 analysis confirms that this effect was independent
of the baseline disease severity and was evident as early as
week 2, continuously increased up to week 12, and continued
with high levels of clinical response rates up to week 60 in
patients receiving ixekizumab 80mg Q4W during the long-term
extension period (Figure 1(a–c)).

The percentage cumulative benefit (AUC) of the PASI
responder rate was similar in each of the “severity” groups for

both weeks 12 and 60. AUC increased as PASI score decreased,
and AUC was relatively higher at week 60 compared to week 12
results. However, there was a slightly higher AUC for group 2
compared to groups 1 and 3 at week 12 for PASI 90 and PASI
100, but this may not be clinically relevant (Figure 2).

Regardless of the disease severity as defined by baseline
PASI levels and treatment history, psoriasis patients treated with
ixekizumab achieved higher PASI response rates and a higher
proportion of patients achieved higher DLQI (0,1) responses
than in the placebo and etanercept arms at week 12 (Table 3).
Patients treated with etanercept achieved higher PASI response
rates at week 12 compared to placebo (Table 3).

Table 2. Previous systemic therapies (intent-to-treat population) by subgroupa.

Group 1 (N¼ 1855) Group 2 (N¼ 139) Group 3 (N¼ 715) p-value (overall)b

Previous systemic therapy <0.001
Currently not used/never used 696 (37.5) 6 (4.3)c 322 (45.0)
Non-biologic only 801 (43.2) 92 (66.2) 254 (35.5)
Biologic only 132 (7.1) 1 (0.7) 67 (9.4)
Biologic and non-biologic 226 (12.2) 40 (28.8) 72 (10.1)

Previous phototherapy (ever used) 813 (43.8) 110 (79.1) 279 (39.0) <0.001
aData are number of patients in the specified category (%).
bp-value is based on Cochran–Mantel–Haenszel test stratified by study.
cPatients were excluded from the study if they received non-biologic systemic therapy: inadequate response to, intolerance to, or contraindica-
tion to conventional therapy <3 therapies or �3 therapies within 4weeks prior to baseline.
dp-value is reflected from previous phototherapy (never used and ever used).
N: number of patients in the analysis population; PASI: Psoriasis Area and Severity Index.
Group 1: Baseline PASI > 15. Group 2: Baseline PASI > 15 and a history of �3 non-biologic systemic therapies. Group 3: Baseline PASI ¼ 12–15.

Table 1. Baseline characteristics (total intention-to-treat population) by Psoriasis Area and Severity Index (PASI) categories.

Group 1 (N¼ 1855) Group 2 (N¼ 139) Group 3 (N¼ 715) p valuea(overall)

Demographic characteristics
Age (years)b 45.1 (13.0) 45.9 (12.5) 46.0 (13.2) 0.273
Gender (male)c 1298 (70.0) 100 (71.9) 441 (61.7) <0.001
BMI (kg/m2)b 30.8 (7.2) 29.7 (6.8) 30.1 (6.9) 0.040

Clinical characteristics
Mean age at psoriasis onset (years)b 27.4 (14.1) 24.2 (12.6) 27.4 (14.9) 0.035
Age at psoriasis onset <40 (years)c 1465 (79.0) 121(87.1) 558 (78.4) 0.062
Duration of psoriasis (years)b 18.1 (12.0) 22.2 (11.2) 19.0 (13.1) <0.001
Mean sPGAb 3.7 (0.6) 3.7 (0.6) 3.2 (0.4) <0.001
Patients with sPGA ¼ 3c 771 (41.6) 57 (41.0) 540 (75.8) <0.001
Patients with sPGA ¼ 4c 954 (51.4) 69 (49.6) 168 (23.6) <0.001
Patients with sPGA ¼ 5c 130 (7.0) 13 (9.4) 4 (0.6) <0.001
Affected BSAb 31.4 (17.6) 33.1 (18.3) 16.1 (6.6) <0.001
Nail psoriasisc 1174 (63.3) 96 (69.1) 405 (56.6) 0.001
Palmoplantar psoriasisc 531 (28.6) 52 (37.4) 157 (22.0) <0.001
Facial psoriasisc 872 (47.1) 62 (44.6) 261 (36.7) <0.001
Scalp psoriasisc 1698 (91.5) 124 (89.2) 629 (88.0) 0.020
Psoriatic arthritisc 427 (23.0) 44 (31.7) 135 (18.9) 0.002
PSSI scoreb 21.1 (14.8) 21.3 (15.0) 16.5 (12.8) <0.001

Patient-reported outcomes
DLQIb 12.7 (7.1) 13.5 (7.2) 10.8 (6.3) <0.001
Part-time employment statusc 214 (11.7) 10 (7.2) 113 (16.1) 0.011d

Full-time employment statusc 1074 (58.9) 83 (60.1) 415 (58.9) 0.011d

WPAI-PSO
WPAI-PSO presenteeism scoreb 24.3 (26.6) 28.6 (31.5) 19.3 (23.1) <0.001
WPAI-PSO absenteeism scoreb 5.4 (17.8) 9.7 (21.7) 2.2 (10.7) <0.001
WPAI-PSO work productivity loss scoreb 26.7 (28.7) 30.9 (32.9) 20.2 (23.9) <0.001
WPAI-PSO activity impairment scoreb 33.1 (30.2) 36.0 (31.1) 24.8 (25.2) <0.001

ap value is based on Cochran–Mantel–Haenszel test stratified by study for categorical data and analysis of variance for continuous data with treatment and
study as independent factors.
bData are mean (SD) based on the number of patients with non-missing values.
cData are number of patients and percentages in the specified category. Calculations are based on the number of patients with non-missing values.
dp-value is reflected from employment status (full-time, part-time, unemployed due to study disease disability and other).
BMI: body mass index; BSA: body surface area; DLQI: Dermatology Life Quality Index; N: number of patients in the analysis population; PSSI: Psoriasis Scalp
Severity Index; SD: standard deviation; sPGA: static Physician’s Global Assessment; WPAI-PSO: Work Productivity and Activity Impairment-Psoriasis. Group 1:
Baseline PASI > 15. Group 2: Baseline PASI > 15 and a history of �3 non-biologic systemic therapies. Group 3: Baseline PASI ¼ 12–15.
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Safety data

During the placebo-controlled period, TEAEs occurred more fre-
quently in the etanercept and ixekizumab treatment arms com-
pared to placebo. Nasopharyngitis was the most common TEAE
across treatment arms and across disease severity groups. No sig-
nificant difference across the three disease severity groups was
observed. Across the treatment arms or across the different dis-
ease severity groups, no differences in the frequency of serious
AEs and AEs leading to discontinuation were recorded (Table 4).

Discussion

This study analyzed data from two randomized, phase 3 clinical
studies in subsets of patients defined by PASI cutoff levels.
Evaluation of characteristics beyond PASI included demographic
information and patient-reported outcome measures in patients
with moderate-to-severe psoriasis and identified previous sys-
temic therapies as one differentiator of disease severity in
patients with severe psoriasis (defined by a baseline PASI > 15).

As for other chronic diseases, failure to respond to treatment
can have a cumulative effect on patients with a negative impact
on the overall quality of life [18]. In this analysis, the number of
previous therapies was applied as one factor to determine dis-
ease severity in patients with PASI > 15. Patients with a base-
line PASI > 15 and a history of �3 non-biologic systemic
therapies (group 2) had the highest rate of prior non-biologic
systemic therapies but were also found to have the lowest rate
of previous use of biologics. Overall, patients in this group were
younger at disease onset and had a significantly longer disease
duration. In contrast, the patients with PASI ¼ 12–15 at baseline
(group 3) contained the highest proportion of non-biologic sys-
temic therapy-naïve patients. This group also had the highest
rate of previous use of biologics. For tumor necrosis factor
(TNF)-blocking biologics, failure of the first-line biologics has
been associated with a decreased response to the second- and
third-line TNF-blocking biologics in psoriasis and psoriatic arth-
ritis [19]. This effect has not been observed with ixekizumab,
irrespective of whether patients had an inadequate response or
were intolerant to TNF inhibitors [20,21]. In line with this, PASI
75, 90, and 100 responses did not significantly differ between
the three disease severity groups, with a fast onset and compar-
able high efficacy outcomes for ixekizumab at week 12 and
maintenance of response until week 60. Ixekizumab treatment
resulted in both high PASI response rates and DLQI (0,1)
responses for patients in all three disease severity subgroups.

Patients with PASI > 15 (groups 1 and 2) also had signifi-
cantly higher rates of sPGA 4 and 5, higher involvement of BSA,
and higher DLQI values at baseline. In addition, in groups 1 and
2, significantly higher proportions of patients had facial psoria-
sis, palmoplantar psoriasis, nail psoriasis, and were affected by
psoriatic arthritis. These data highlight that severity is not only a
function of PASI, but it also has a broader implication, such as
the involvement of difficult-to-treat areas and the presence of
comorbidities such as psoriatic arthritis, the latter potentially
leading to irreversible structural damage if left untreated [22].
This post hoc analysis supports a comparable safety profile of
ixekizumab in patients with severe disease compared to the
overall population. This finding is relevant considering that
these patients could potentially be at higher risk for comorbid-
ities linked to earlier disease onset and potential organ toxicities
of multiple previous systemic therapies [23,24].Ta
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Figure 1. PASI 75, 90, and 100 response rates from week 0 (baseline) to week 60 (nonresponder imputation [NRI]; intent-to-treat population [ITT]; from
UNCOVER-3 study). (a) Group 1: Baseline PASI > 15 (N¼ 282). (b) Group 2: Baseline PASI > 15 and a history of �3 non-biologic systemic therapies (N¼ 18).
(c) Group 3: Baseline PASI ¼ 12–15 (N¼ 103).
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This post hoc analysis was not powered or prespecified and
was conducted in a small patient population for the listed out-
comes, posing a potential limitation. However, the alignment of
these results with the primary outcomes of UNCOVER-2 and -3
[2] and other clinical trials of ixekizumab [4,5,7–10] demon-
strates the validity of the results and supports the efficacy, early
onset of action with a maintained response up to 60weeks, and
safety, of ixekizumab in line with previous trials.
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[NRI]; intent-to-treat population [ITT]; from UNCOVER-3 study). Group 1: Baseline PASI > 15 (N¼ 282). Group 2: Baseline PASI > 15 and a history of �3 non-bio-
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Table 4. Safety anaylsis by baseline disease severity and treatment groupsa (induction period, integrated analysis of UNCOVER-2 and -3 studies).

Group 1b Group 2b Group 3b

PBO
N ¼ 257

ETN
N ¼ 527

IXEQ2W
N ¼ 529

PBO
N¼ 10

ETN
N ¼ 49

IXEQ2W
N ¼ 42

PBO
N¼ 103

ETN
N ¼ 212

IXEQ2W
N ¼ 205

Patients �1 TEAE 112 (43.6) 276 (52.4) 301 (56.9) 4 (40) 29 (59.2) 24 (57.1) 48 (46.6) 123 (58.0) 123 (60.0)
Patients �1 SAE 7 (2.7) 9 (1.7) 12 (2.3) 0 (0.0) 2 (4.1) 0 (0.0) 0 (0.0) 5 (2.4) 2 (1.0)
Patients discontinued

due to AEs
2 (0.8) 5 (0.9) 9 (1.7) 0 (0.0) 0 (0.0) 2 (4.8) 1 (1.0) 4 (1.9) 3 (1.5)

aData are number of patients in the specified category (%).
bOff label dose (IXEQ4W) results are not included.
AEs: adverse events; ETN: etanercept 50mg twice weekly; IXEQ2W: ixekizumab 80mg every 2 weeks (loading dose 160mg); IXEQ4W: ixekizumab 80mg every
4 weeks; N: number of patients in the analysis population; PBO: placebo; SAE: serious adverse event; TEAE: treatment emergent adverse event.
Group 1: Baseline PASI > 15. Group 2: Baseline PASI > 15 and a history of �3 non-biologic systemic therapies. Group 3: Baseline PASI ¼ 12–15.
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