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IMPORTANCE About 1% of children and adolescents worldwide are affected by plaque psoriasis.

OBJECTIVE To evaluate the long-term efficacy and safety of ixekizumab for pediatric patients
with moderate to severe psoriasis.

DESIGN, SETTING, AND PARTICIPANTS This multicenter randomized clinical trial (IXORA-PEDS)
evaluated pediatric patients with plaque psoriasis. Participants were aged 6 years to younger
than 18 years; had moderate to severe psoriasis, which was defined as Psoriasis Area and
Severity Index (PASI) of 12 or higher, static Physician’s Global Assessment (sPGA) score of 3 or
higher, and psoriasis-affected body surface area of 10% or greater at screening and baseline;
were candidates for phototherapy or systemic therapy; or had psoriasis that was not
adequately controlled by topical therapies. Data analysis, which followed the
intention-to-treat principle, was conducted from May to October 2021.

INTERVENTIONS Pediatric patients were randomized 2:1 to receive either a weight-based dose
of ixekizumab every 4 weeks or placebo. After a 12-week placebo-controlled period, patients
entered a 48-week, open-label ixekizumab maintenance period (weeks 12-60), followed by
an extension period that lasted through 108 weeks. A substudy evaluated the randomized
withdrawal of ixekizumab after week 60.

MAIN OUTCOMES AND MEASURES The efficacy outcomes at week 108 included the percentage
of patients achieving 75% (PASI 75), 90% (PASI 90), or 100% (PASI 100) improvement from
baseline; an sPGA score of 0 or 1 or score of 0; and improvement of 4 points or higher from
baseline in the Itch Numeric Rating Scale. Safety outcomes included assessments of adverse
events (AEs), including treatment-emergent AEs, serious AEs, and AEs of special interest.
Other prespecified secondary outcomes included improvement from baseline in a range of
challenging body areas. Missing data for categorical outcomes were imputed using modified
nonresponder imputation. Safety was summarized using descriptive statistics.

RESULTS A total of 171 patients (mean [SD] age, 13.5 [3.04] years; 99 female children [57.9%])
were randomized to either ixekizumab (n = 115) or placebo (n = 56). Of 166 patients who
entered the maintenance period, 139 (83.7%) completed week 108 of the trial. Primary and
gated secondary end points were sustained through week 108, with patients achieving PASI
75 (91.7% [n = 86]), PASI 90 (79.0% [n = 74]), PASI 100 (55.1% [n = 52]), sPGA 0 or 1 (78.3%
[n = 74]), and sPGA 0 (52.4% [n = 49]). Fifty-five patients (78.5%) reported an Itch Numeric
Rating Scale improvement of 4 points or higher. In patients who received ixekizumab, at week
108, clearance of nail psoriasis was reported in 68.1% (n = 28), clearance of palmoplantar
psoriasis was reported in 90.0% (n = 10), clearance of scalp psoriasis was reported in 76.2%
(n = 83), and clearance of genital psoriasis was reported in 87.5% (n = 24). There were no
new safety findings during weeks 48 to 108 of the trial, including no new cases of
inflammatory bowel disease or candida infection.

CONCLUSIONS AND RELEVANCE Results of this study showed improvements across
patient-reported outcomes and objective measures of complete skin clearance of psoriasis
among pediatric patients who received ixekizumab, and these response rates were sustained
through week 108 of the trial. Safety of ixekizumab was consistent with previously reported
findings in this population and the known safety profile of this treatment.
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P ediatric plaque psoriasis affects approximately 1% of
children and adolescents,1,2 with a median age at on-
set of 7 to 10 years.3 This condition impairs the quality

of life4 of pediatric patients4 and their parents,5 interfering with
self-esteem, family and social relationships, school, and work-
life balance.6,7 Psoriasis in certain locations, such as the face,
scalp, palms and soles, nails, and genital region, has a dispro-
portionately greater effect on a patient’s quality of life be-
cause of its high visibility or challenge in treating given the
involvement of more sensitive areas that may be more recal-
citrant to topical agents.8 Similar to adults, pediatric patients
with psoriasis can have comorbidities, including psoriatic ar-
thritis, obesity, Crohn disease, hypertension, diabetes, and psy-
chiatric disorders.9

Phototherapy, methotrexate, and potent topical thera-
pies have long been the mainstays of treatment for moderate
to severe psoriasis and have been prescribed off-label for pe-
diatric plaque psoriasis. However, 5 biologics (etanercept, adali-
mumab, ustekinumab, secukinumab, and ixekizumab) for pe-
diatric psoriasis have recently been approved by the European
Medicines Agency, 4 of which (etanercept, ustekinumab,
secukinumab, and ixekizumab) have also been approved by the
US Food and Drug Administration.10,11 These biologics are
highly efficacious with excellent tolerance and safety profiles.4

Ixekizumab, which is approved as a first-line option for
treatment of moderate to severe psoriasis in children aged 6
years to younger than 18 years,1,4 was found to be superior to
placebo after 12 weeks of treatment, and these responses were
sustained through week 48 in the IXORA-PEDS (Multicenter,
Double-Blind, Randomized, Placebo-Controlled Study to
Evaluate Safety, Tolerability, and Efficacy of Ixekizumab in
Patients From 6 to Less Than 18 Years of Age With Moderate-
to-Severe Plaque Psoriasis) trial, a phase 3 randomized clini-
cal trial.1 In this trial, we evaluated the long-term efficacy and
safety of ixekizumab for pediatric patients with moderate to
severe psoriasis up to 108 weeks.

Methods
Study Design
The IXORA-PEDS trial was conducted from March 28, 2017, to
March 23, 2021, in accordance with the ethical principles of
the Declaration of Helsinki.12 Local investigators or appropri-
ate representatives at each of the 68 participating sites pro-
vided documentation of its ethical review board approval of
the protocol, and the International Council for Harmonisa-
tion of Technical Requirements for Pharmaceuticals for
Human Use assent form was provided to Eli Lilly before the
study began at the site. Parents or legal guardians provided
written informed consent, and patients provided written as-
sent before the study assessments, examinations, and/or pro-
cedures. We followed the Consolidated Standards of Report-
ing Trials (CONSORT) reporting guideline.

The full study methods of the IXORA-PEDS trial have been
published.1 During a 12-week, double-blind treatment pe-
riod, patients were randomized 2:1 to receive either a subcu-
taneous, weight-based dose of ixekizumab every 4 weeks or

placebo (Figure 1). After this 12-week period, all patients en-
tered a 48-week maintenance period in which they received
open-label ixekizumab every 4 weeks (weeks 12-60). This pe-
riod was followed by an extension period that lasted through
week 108 (see the trial protocol in Supplement 1 and the pri-
mary study design in eAppendixes 1 and 2 and eFigure 1 in
Supplement 2). Patients who changed weight category dur-
ing the trial remained in their original categorization for the
initial 12 weeks and then changed categories according to their
updated weight.

As part of a European Union protocol addendum, an etaner-
cept reference group was included in the IXORA-PEDS trial to
demonstrate the efficacy of ixekizumab in comparison to an
approved therapy for pediatric psoriasis.1 In addition, partici-
pants with severe psoriasis (defined as Psoriasis Area and
Severity Index [PASI] of ≥20 or static Physician’s Global As-
sessment [sPGA] score of ≥4) from European Union countries
who met the response criterion (defined as sPGA score of 0 or
1) at week 60 were rerandomized 1:1 to either ixekizumab or
placebo from weeks 60 to 108 during the double-blind, ran-
domized withdrawal period (eAppendix 1 and eFigure 2 in
Supplement 2). During this withdrawal period, the time to first
clinical relapse was calculated as follows: (date of first sPGA
score ≥2 during the 48-week double-blind, randomized with-
drawal period) – (date of week 60 rerandomization +1). If a pa-
tient had not experienced relapse by completion or early dis-
continuation of the withdrawal period, the patient was
censored at the date of their last visit during the withdrawal
period.

Patients
Study participants were aged 6 years to younger than 18 years
and had moderate to severe plaque psoriasis, which was de-
fined as PASI of 12 or higher, sPGA score of 3 or higher, and pso-
riasis-affected body surface area of 10% or greater at screen-
ing and baseline. These patients were also candidates for
phototherapy or systemic therapy, or they had psoriasis that
was determined by a trial investigator (including A.S.P.,
M.M.B.S., G.A.M., A.P., J.C.C., and K.A.P.) to be not ad-
equately controlled by topical therapies.

Race data were self-reported by participants to the study
investigators at each site. The categories represented were

Key Points
Question What is the long-term (up to 108 weeks) efficacy and
safety of ixekizumab for pediatric patients with moderate to
severe psoriasis?

Findings In this randomized clinical trial of 139 pediatric patients
with plaque psoriasis, those who completed treatment with
ixekizumab through week 108 achieved improvement in the
Psoriasis Area and Severity Index as well as static Physician’s
Global Assessment scores, and these results were sustained
through week 108. There were no new safety findings, including
no new cases of inflammatory bowel disease or candidal infection.

Meaning Findings of this trial show that the safety of ixekizumab
in this pediatric population was consistent with previously
reported data and the known safety profile of this treatment.
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American Indian or Alaska Native, Asian, Black or African
American, White, and multiple; 4 patients did not report the
data.

Efficacy and Safety Parameters
The objective of the present trial was to evaluate the efficacy
and safety of treatment throughout a long-term extension pe-
riod. The efficacy end points at week 108 included percentage
of patients who achieved at least 75% (PASI 75), 90% (PASI 90),
or 100% (PASI 100) improvement from baseline in PASI; an sPGA
score of 0 or 1 (sPGA 0 or 1, with 0 indicating clear or no signs
of psoriasis [postinflammatory hyperpigmentation may be pre-
sent], and 1 indicating almost clear or intermediate between mild
and clear signs of psoriasis) or score of 0; and improvement of
4 points or higher from baseline in the Itch Numeric Rating Scale
(NRS; with a score of 0 indicating no itch) in patients with a base-
line score of 4 points or higher. For patients who had baseline
scalp, nail, or palmoplantar involvement, efficacy was evalu-
ated by the percentage of patients who achieved complete reso-
lution based on the Psoriasis Scalp Severity Index (PSSI; score
range: 0-72, with 0 indicating no psoriasis and higher scores in-
dicating more severe disease13), Nail Psoriasis Severity Index
(NAPSI; score range for each nail: 0-8; NAPSI score range:
0-8014), and the Palmoplantar Psoriasis Area and Severity
Index (PPASI; score range, 0-72, with 0 indicating no psoriasis
and higher scores indicating more severe disease13), respec-

tively. The 11-point Itch NRS (score range, 0-10, with 0 indicat-
ing no itch and 10 indicating worst itch imaginable) evaluated
quality of life in patients with baseline Itch NRS score higher than
0. Clearance of genital psoriasis (in patients with baseline geni-
tal psoriasis) was also evaluated.

Safety outcomes included assessments of adverse events
(AEs), including treatment-emergent AEs (TEAEs), serious AEs
(SAEs), and AEs of special interest. Data on suspected inflam-
matory bowel disease (IBD) were adjudicated by an external
clinical events committee (eAppendix 4 in Supplement 2). A
list of all end points is provided in eAppendix 3 in Supple-
ment 2.

Statistical Analysis
Analyses were provided for the week 108 final database lock.
Efficacy for the combined treatment periods was summa-
rized using descriptive statistics for all patients randomized
to ixekizumab at week 0 who received ixekizumab through-
out their trial participation through week 108. Efficacy was also
analyzed according to baseline weight category (<25 kg,
≥25 kg to ≤50 kg, and >50 kg). In addition, efficacy was sum-
marized using descriptive statistics for the randomized with-
drawal period.

Missing data in categorical outcomes for the combined
treatment periods were imputed using modified nonre-
sponder imputation unless otherwise specified. Specifically,

Figure 1. CONSORT Diagram Through Week 108 of the IXORA-PEDS Trial

199 Pediatric patients assessed for eligibility

166 With ixekizumab entered maintenance
and extension periods

139 Completed wk 108

28 Discontinued before randomization
21 Screening problem

4 Other reasons

2 Withdrawal by parent or guardian
1 Self-withdrawal

171 Randomized

3 Discontinued

1 Self-withdrawal

1 Adverse event
1 Protocol deviation

2 Discontinued
1 Physician decision
1 Self-withdrawal

27 Discontinued
12 Self-withdrawal
5 Lost to follow-up
4 Adverse event
3 Withdrawal because of caregiver circumstance
2 Physician decision
1 Protocol deviation

56 Randomized to placebo

53 Completed wk 12

115 Randomized to ixekizumab

113 Completed wk 12
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only patients who discontinued treatment because of AEs or
lack of efficacy were imputed as a nonresponder; otherwise,
patients were imputed using multiple imputation. Missing
data in categorical outcomes for the withdrawal period were
imputed using nonresponder imputation. Continuous out-
comes were analyzed using a mixed model for repeated mea-
sures analysis, including treatment, affected region, baseline
sPGA score, baseline weight category, baseline value, visit,
and treatment-by-visit and baseline-by-visit interactions as
fixed factors. A 2-tailed t was used to test if least-squares
mean (LSM) change from baseline value was significantly
different than 0.

Safety was summarized using descriptive statistics up to
the week 108 final database lock for the all-ixekizumab safety
population. This population comprised all patients who re-
ceived at least 1 dose of ixekizumab, including patients who
were initially randomized to receive placebo or etanercept.

Statistical analyses were performed in SAS, version 9.4 (SAS
Institute). A 2-sided P < .05 was considered statistically sig-
nificant. Data analysis, which followed the intention-to-treat
principle, was conducted from May to October 2021.

Results
A total of 171 patients were randomized to either ixekizumab
every 4 weeks (n = 115) or placebo (n = 56). These patients had
a mean (SD) age of 13.5 (3.04) years and consisted of 99 fe-
male (57.9%) and 72 male (42.1%) children; most patients
(83.8% [n = 140 of 167]) were of White race; 4 patients did not
report their race and thus this calculation was based on 167 pa-
tients. Of the 166 patients who entered the maintenance and
extension periods, 139 (83.7%) completed week 108 and 27
(16.3%) discontinued their participation (Figure 1). Baseline de-
mographics and disease characteristics were similar between
treatment groups (Table 1).1 For results imputed by modified
nonresponders imputation, response rates were obtained
through the average response rate of imputation data and are
presented as percentages with the number of patients in the
analysis.

Efficacy
Primary and gated secondary end points that were achieved
by week 12 were sustained through week 108, with patients
achieving or maintaining PASI 75 (91.7% [n = 86]), PASI 90
(79.0% [n = 74]), PASI 100 (55.1% [n = 52]), sPGA 0 or 1 (78.3%
[n = 74]), and sPGA 0 (52.4% [n = 49]) (Figure 2; Table 2). At
week 60, 90.0% of patients (n = 94) attained PASI 75 and 80.3%
of patients (n = 94) attained PASI 90 (Table 2). In addition,
78.5% of patients (n = 55) with a baseline Itch NRS score of 4
or higher reported an Itch NRS improvement of 4 points or
higher at week 108. Children’s Dermatology Life Quality In-
dex or Dermatology Life Quality Index (score range: 0-30, with
higher scores indicating more impact on quality of life15) of 0
or 1 was achieved by 60.6% of patients (n = 57), and Patient’s
Global Assessment of Disease Severity16 score of 0 or 1 was
achieved by 83.5% of patients (n = 79), and these results were
sustained through week 108 (Table 2).

At baseline, 26.9% of patients (n = 46) had NAPSI higher
than 0, 88.9% of patients (n = 152) had PSSI higher than 0,
15.2% patients (n = 26) had PPASI higher than 0, and 32.2% pa-
tients (n = 55) had genital psoriasis. Clearance of nail psoria-
sis (NAPSI = 0) increased from 22.8% (n = 28) at week 12 to
68.1% (n = 28) at week 108. Similarly, clearance of palmoplan-
tar psoriasis (PPASI 100) increased from 46.2% (n = 13) at week
12 to 90.0% (n = 10) at week 108, and clearance of scalp pso-
riasis (PSSI = 0) increased from 70.7% (n = 83) at week 12 to
76.2% (n = 83) at week 108 (Table 2; eFigure 3 in Supple-
ment 2). Clearance of genital psoriasis was reported in 83.3%
of patients (n = 25) who received ixekizumab at week 12 and
increased slightly to 87.5% (n = 24) at week 108 (Table 2; eFig-
ure 3 in Supplement 2).

Ixekizumab every 4 weeks resulted in a significantly greater
LSM change from baseline at week 108 for Itch NRS score (LSM
[SE], −3.21 [0.6]; P < .001), NAPSI (LSM [SE], −31.12 [2.2];
P < .001), PSSI (LSM [SE], −27.02 [1.3]; P < .001), and PPASI
(LSM [SE], −10.47 [0.1]; P < .001) (Table 2).

In analyses by baseline weight, the overall responses were
maintained through week 108 for PASI 75, PASI 90, PASI 100,
sPGA 0 or 1, and sPGA 0 in the subgroups of patients in the
weight categories of 25 kg or greater to 50 kg or less and greater
than 50 kg. All ixekizumab responses were numerically simi-
lar between these 2 subgroups (eFigure 4 in Supplement 2).
Comparison of responses in patients with baseline weight less
than 25 kg was limited because of the small number of pa-
tients in this category (n = 1).

Double-blind Randomized Withdrawal Period
Time to Relapse
For those patients who were rerandomized to ixekizumab or
placebo during the randomized withdrawal period, the me-
dian time to relapse in the placebo group was 149 (95% CI, 106-
190) days. A total of 90.9% of patients (n = 30) who received
placebo relapsed, compared with 17.6% of patients (n = 6) who
were treated with ixekizumab (eFigure 5 in Supplement 2).
Among patients who received ixekizumab, 100% achieved PASI
75, 92.9% achieved PASI 90, and 75% achieved PASI 100 at
week 108, and 76.5% achieved an sPGA score of 0 or 1
(Figure 2C-F).

Safety
During the combined treatment period, in the all-ixekizumab
safety population (n = 196) (defined as all patients who re-
ceived at least 1 dose of ixekizumab, including patients ini-
tially randomized to placebo or etanercept), TEAEs were re-
ported in 87.7% of patients (n = 172) who were treated with
ixekizumab every 4 weeks. Of these patients, 41.3% (n = 81 of
196) experienced mild, 40.3% (n = 79) experienced moder-
ate, and 6.1% (n = 12) experienced severe TEAEs (Table 3). Fif-
teen patients (7.7%) reported SAEs, including 2 with Crohn dis-
ease. In total, 5 patients (2.6%) discontinued study treatment
because of an AE (including Crohn disease, astrocytoma, pity-
riasis rubra pilaris, and psoriasis) (Table 3). Treatment-
emergent infections were reported in 74.0% of patients
(n = 145), and no new cases of candidal infections were re-
ported. A detailed list of infections is provided in eTable 1 in
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Supplement 2. No patient reported anaphylaxis, 10.2% (n = 20)
reported allergic reactions or hypersensitivity, 1.5% (n = 3) re-
ported cytopenia, 2.0% (n = 4) reported hepatic issues, 0.5%
(n = 1) reported a malignant neoplasm, and 4.1% (n = 8) re-
ported depression (Table 3). A breakdown of SAEs is included
in eTable 2 in Supplement 2.

Discussion
In pediatric patients who received ixekizumab, significant im-
provements in skin condition and itch were reported at week

121 and were sustained through week 108. Among patients who
were treated with ixekizumab every 4 weeks, 91.7% achieved
PASI 75, 79.0% achieved PASI 90, and 55.1% achieved PASI at
week 108, a sustained response from week 12.1 The complete
clearance rates (PASI 100) demonstrated in pediatric patients
were somewhat higher than the rates observed in trials for adult
patients with psoriasis after 5 years (46.3% in the UNCOVER-1
and UNCOVER-2 trials17 and 46.2% in the UNCOVER-3 trial18).

Although cross-trial comparison with other biologics ap-
proved for use in pediatric patients is not possible, ixeki-
zumab demonstrated numerically greater long-term PASI 75
and PASI 90 responses at week 60 (90.0% and 80.3% of

Table 1. Baseline Demographics and Disease Characteristics

Characteristic

Patients, No. (%)

Placebo group (n = 56) Ixekizumab group (n = 115)
Age, mean (SD), y 13.1 (2.8) 13.7 (3.1)

Sex

Female 36 (64.3) 63 (54.8)

Male 20 (35.7) 52 (45.2)

Racea

American Indian or Alaska Native 0 2 (1.8)

Asian 2 (3.8) 4 (3.5)

Black or African American 3 (5.7) 3 (2.6)

White race 45 (84.9) 95 (83.3)

Multiple 3 (5.7) 10 (8.8)

Weight, mean (SD), kg 60.3 (20.3) 63.9 (24.9)

<25 1 (2.0) 2 (2.0)

≥25 to ≤50 14 (25.0) 29 (25.0)

>50 41 (73.0) 84 (73.0)

BMI, mean (SD) 23.5 (5.6) 24.1 (6.8)

Duration of psoriasis since diagnosis, mean (SD), y 4.7 (3.0) 4.7 (3.3)

Previous psoriasis treatment

Nonbiologic systemic 15 (27.0) 39 (34.0)

Biologic 2 (4.0) 5 (4.0)

Phototherapy 13 (23.0) 25 (22.0)

BSA, mean (SD), % 27.1 (17.3) 27.1 (18.6)

sPGA score, mean (SD) 3.5 (0.6) 3.6 (0.6)

3 31 (55.0) 57 (50.0)

4 21 (38.0) 51 (44.0)

5 4 (7.0) 7 (6.0)

PASI, mean (SD) 19.7 (8.0) 19.8 (7.5)

NAPSI, mean (SD)b 24.5 (20.9) 33.9 (29.5)

>0 12.0 (21.0) 34.0 (30.0)

PSSI, mean (SD)c 29.7 (17.2) 27.3 (17.0)

>0 50.0 (89.0) 102.0 (89.0)

PPASI, mean (SD)d 15.4 (21.1) 8.2 (8.7)

>0 9.0 (16.0) 17.0 (15.0)

Itch NRS score, mean (SD) 5.0 (2.5) 5.4 (2.8)

≥4 40.0 (71.0) 83.0 (72.0)

CDLQI, mean (SD)e 7.4 (4.8) 8.5 (5.5)

DLQI, mean (SD)f 10.2 (5.42) 9.3 (4.9)

PatGA score, mean (SD) 3.5 (0.9) 3.6 (1.1)

>0 56 (100) 115 (100)

Presence of genital psoriasis 14 (25.0) 41 (36.0)

Abbreviations: BMI, body mass index
(calculated as weight in kilograms
divided by height in meters squared);
BSA, body surface area;
CDLQI, Children’s Dermatology Life
Quality Index; DLQI, Dermatology
Life Quality Index; NAPSI, Nail
Psoriasis Severity Index;
NRS, Numeric Rating Scale;
PASI, Psoriasis Area and Severity
Index; PatGA, Patient’s Global
Assessment of Disease Severity;
PPASI, Palmoplantar Psoriasis Area
and Severity Index; PSSI, Psoriasis
Scalp Severity Index; sPGA, static
Physician’s Global Assessment.
a Race was self-reported by

participants to the trial investigators
at each site; 4 patients did not
report the data. Data were
calculated with 53 patients in the
placebo group and 114 patients in
the ixekizumab group.

b Assessed for patients with nail
psoriasis at baseline (as reported by
the investigator). No. of patients
with nonmissing values: n = 13,
placebo group; n = 34, ixekizumab
group.

c Assessed for patients with scalp
psoriasis at baseline (as reported by
the investigator). No. of patients
with nonmissing values: n = 50,
placebo group; n = 103, ixekizumab
group.

d Assessed for patients with
palmoplantar psoriasis at baseline
(as reported by the investigator).
No. of patients with nonmissing
values: n = 9, placebo group; n = 18,
ixekizumab group.

e Assessed in patients aged 6 to 16
years. No. of patients with
nonmissing values: n = 48, placebo
group; n = 86, ixekizumab group.

f Assessed in patients 17 years of age
or older. No. of patients with
nonmissing values: n = 6, placebo
group; n = 26, ixekizumab group.
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patients, respectively) and week 108 (91.7% and 79.0%, re-
spectively) in the IXORA-PEDS trial, compared with etaner-
cept (61% [PASI 75] and 30% [PASI 90] after 96 weeks),19 adali-
mumab (28%-47% [PASI 75] after 52 weeks),20 ustekinumab
(88% [PASI 75] in patients aged 6-12 years and 71% [PASI 90]
after 52 weeks),21 and secukinumab (80% [PASI 75] and 80%
[PASI 90] after 52 weeks).22 To our knowledge, long-term PASI
100 responses have not been consistently reported. How-
ever, PASI 100 efficacy has been reported at 52 weeks for
secukinumab, with 40.0% (low dose) and 46.5% (high dose)

of patients achieving PASI 100 respectively.22 In this analysis,
PASI 100 was achieved at week 108 by 55.1% of patients who
received ixekizumab.

Itch NRS improvement from baseline of 4 points or higher
was reported in patients who were treated with ixekizumab
every 4 weeks. Ixekizumab every 4 weeks provided meaning-
ful improvements in itch for 78.5% of these patients at week
108. Patients who received ixekizumab every 4 weeks also re-
ported significant improvements from baseline in challeng-
ing to treat body areas, including the scalp, nails, palms and

Figure 2. Proportion of Patients Achieving End Points and Observed and Imputed Response Rates
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The numbers of responders at milestone intervals were as follows: Psoriasis
Area and Severity Index (PASI) 90: 71 at week 12, 79 at week 48, 76 at week 60,
and 74 at week 108; PASI 100: 44 at week 12, 51 at week 48, 50 at week 60, and

52 at week 108. NRI indicates nonresponder imputation; sPGA, static
Physician’s Global Assessment.
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soles, and genital region (Table 2; eFigure 3 in Supplement 2).
For those patients with nail or palmoplantar involvement, ex-
tra time using the medication substantially increased the num-
ber of patients achieving clearance (NAPSI = 0 and PPASI 100),
with numerically greater percentages observed at week 60 and
week 108 (Table 2; eFigure 3 in Supplement 2). However, the
small sample size for patients with palmoplantar involve-
ment necessitated the use of observed data. This finding sug-
gests that caution is needed when interpreting the PPASI 100
data. In addition, at week 108, responses with ixekizumab were
generally consistent across weight subgroups, although analy-
sis in patients with baseline weight less than 25 kg was lim-
ited by the small sample size (n = 1) (eFigure 4 in Supple-
ment 2).

Details on TEAEs, SAEs, and AEs during the double-blind
treatment period are reported in Paller et al.1 There were no
new safety events during the period between week 48 and week
108. Consistent with previously reported data, this study found
that infections and injection site reactions were the most fre-
quently reported TEAEs. There were no new cases of IBD in
the extension period, and no candidal infections were ob-
served throughout the 108-week IXORA-PEDS trial. During the
trial, most TEAEs were mild to moderate in severity, SAEs oc-
curred in 7.7% of patients, and 2.6% of patients discontinued
participation because of AEs. No deaths occurred. The safety

Table 2. Efficacy Outcomes at Week 60 and Week 108

All ixekizumab populations
at combined treatment perioda

Week 60 Week 108

Response, No./total No. of responders (%)

PASI

50 90/94 (95.7) 89/94 (94.5)

75 85/94 (90.0) 86/94 (91.7)

90 76/94 (80.3) 74/94 (79.0)

100 50/94 (53.2) 52/94 (55.1)

sPGA score

0 or 1 75/94 (80.0) 74/94 (78.3)

0 51/94 (54.2) 49/94 (52.4)

Itch NRS score ≥4 58/70 (82.9) 55/70 (78.5)

CDLQI or DLQI 0 or 1b 63/80 (67.0) 57/75 (60.6)

PatGA score 0 or 1 79/94 (83.9) 79/94 (83.5)

NAPSI = 0 18/28 (65.3) 19/28 (68.1)

PSSI = 0 61/83 (73.4) 63/83 (76.2)

PPASI 100b 9/11 (81.8) 9/10 (90.0)

Clearance of genital
psoriasisb

24/27 (88.9) 21/24 (87.5)

Response, LSM change from baseline (SE) [NX]c

PASI −19.48 (0.4) [83] −19.39 (0.4) [75]d

Itch NRS score −3.46 (0.6) [83] −3.21 (0.6) [75]d

NAPSI −31.57 (2.3) [21] −31.12 (2.2) [17]d

PSSI −26.75 (1.4) [72] −27.02 (1.3) [68]d

PPASI −10.47 (0.1) [11] −10.47 (0.1) [10]d

Abbreviations: CDLQI, Children’s Dermatology Life Quality Index;
DLQI, Dermatology Life Quality Index; LSM, Least Squares Mean; NAPSI, Nail
Psoriasis Severity Index; NRS, Numeric Rating Scale; NX, No. of patients with
data; PASI, Psoriasis Area and Severity Index; PatGA, Patient’s Global
Assessment of Disease Severity; PPASI, Palmoplantar Psoriasis Area and
Severity Index; PSSI, Psoriasis Scalp Severity Index; sPGA, static Physician’s
Global Assessment.
a All patients who were randomized to ixekizumab at week 0 (visit 2) and who

received ixekizumab throughout their study participation. Missing data were
imputed using modified nonresponder imputation, unless otherwise specified.
For results imputed by modified nonresponders imputation, response rates
were obtained through the average response rate of imputation data.

b Observed data.
c Continuous mixed model for repeated measures, a likelihood-based

mixed-effects model, was used.
d Significantly greater mean change from baseline at week 108 after ixekizumab

treatment is denotated by P < .001.

Table 3. Summary of Adverse Events From Ixekizumab Treatment
at Week 108

All-ixekizumab safety populationa

Combined treatment
periods, No. (%)

IR per 100
patient-years

No. 196 NA

Total NA 342.81

TEAEsb 172 (87.7) 50.2

Mild 81 (41.3) 23.6

Moderate 79 (40.3) 23.0

Severe 12 (6.1) 3.5

Discontinuation from AEs 5 (2.6) 1.5

SAEs 15 (7.7) 4.4

Death 0 0

AEs of special interest

Infections 145 (74.0) 42.3

Candidal 0 0

Opportunistic 2 (1.0) 0.6

Injection-site reactions 40 (20.4) 11.7

Allergic reactions or
hypersensitivity

20 (10.2) 5.8

Potential anaphylaxis 0 0

Cytopeniac 3 (1.5) 0.9

Hepaticd 4 (2.0) 1.2

Malignant neoplasme 1 (0.5) 0.3

Depression 8 (4.1) 2.3

ILD 0 0

IBDf 4 (2.0) 1.2

Abbreviations: AE, adverse event; IBD, inflammatory bowel disease;
ILD, interstitial lung disease; IR, incidence rate; NA, not applicable; SAE, serious
AE; TEAE, treatment-emergent AE.
a All patients who received at least 1 dose of ixekizumab, including patients who

were initially randomized to receive placebo or etanercept. Patients with
multiple occurrences of these categories were counted once for each
category. Patients may be counted in more than 1 category.

b TEAE was an event that first occurred or worsened in severity after baseline
and on or before the date of the last visit within current ixekizumab treatment
period. The association of the TEAE with study treatment was judged by the
investigator. Patients with multiple occurrences of the same event were
counted under the highest severity.

c Included broad and narrow grades of neutropenia and leukopenia.
d Included broad and narrow liver investigations; signs and symptoms; and hepatic

failure, fibrosis and cirrhosis, and other liver damage–related conditions.
e Malignant neoplasm in this patient was an astrocytoma.
f All cases of IBD were Crohn disease.
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profile of ixekizumab was similar in adult and pediatric pa-
tients, with the exception of IBD, which has a substantially
higher background rate in patients with pediatric onset of
psoriasis.3,23,24

Although this study showed that ixekizumab has a favor-
able efficacy and safety profile through 108 weeks, a number
of open questions remain. Such questions include the effect
of ixekizumab on additional patient-reported, health-related
quality-of-life outcomes as well as the effectiveness and safety
of ixekizumab for pediatric patients with psoriasis in the real
world.

Limitations
This study has some limitations. First, the study lacked a com-
parator after week 12. Second, ixekizumab was administered
on site, which may not be reflective of real-world administra-
tion for pediatric patients weighing more than 50 kg.

Conclusions

In pediatric patients with moderate to severe plaque psoria-
sis, ixekizumab provided rapid improvements across patient-
reported outcomes and objective measures of complete skin
clearance of psoriasis, including clearance of psoriasis, in chal-
lenging to treat body areas, and these results were sustained
up to 108 weeks. Most patients achieved completely clear skin
and nails. Safety findings were as previously observed in this
population and consistent with the known safety profile of
ixekizumab. No new cases of IBD were observed in the IXORA-
PEDS trial, and there were no reported cases of candidal in-
fection. Additional studies are warranted to address lingering
questions, such as the effect of ixekizumab on additional pa-
tient-reported outcomes and the effectiveness and safety of
ixekizumab for children with psoriasis in the real world.
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