
Vol.:(0123456789)

Pediatric Drugs (2022) 24:377–387 
https://doi.org/10.1007/s40272-022-00507-0

ORIGINAL RESEARCH ARTICLE

Efficacy of Secukinumab Across Subgroups and Overall Safety 
in Pediatric Patients with Moderate to Severe Plaque Psoriasis: Week 
52 Results from a Phase III Randomized Study

Nina Magnolo1 · Külli Kingo2 · Vivian Laquer3 · John Browning4 · Adam Reich5 · Jacek C. Szepietowski6 · 
Deborah Keefe7 · Philemon Papanastasiou8 · Weibin Bao7 · Pascal Forrer8 · Manmath Patekar8

Accepted: 3 April 2022 / Published online: 13 June 2022 
© The Author(s) 2022

Abstract
Background The efficacy and safety of biologic treatments for children and adolescents with moderate to severe psoriasis 
should be examined over a considerable time period and in different subgroups.
Objective We report the efficacy and safety of secukinumab low dose (LD) and high dose (HD) regimens in pediatric patients 
with moderate to severe psoriasis for up to Week 52.
Methods This was a randomized, open-label, parallel-group, multicenter study in patients aged  6 to < 18 years. Patients 
were randomized in a 1:1 ratio to receive LD (75/75/150 mg; N = 42) or HD (75/150/300 mg; N = 42) subcutaneous secuki-
numab. At randomization, patients were stratified by weight (< 25, 25 to < 50, ≥ 50 kg) and disease severity (moderate/
severe). The study is ongoing; the present analysis included data up to Week 52 collected from August 29, 2018 (first patient 
first visit) to May 28, 2020 (last patient last visit for Week 52). Efficacy was measured using Investigator’s Global Assess-
ment modified 2011 0/1 (IGA 0/1) and Psoriasis Area Severity Index (PASI) 75/90/100 response. Safety outcomes included 
assessment of adverse events.
Results Of the 84 enrolled patients, 78 (92.9%) completed 52 weeks of treatment. Overall, response rates for PASI 75 and 
IGA 0/1 were similar between the LD (92.8/88.9%) and HD (93.3/84.7%) groups at Week 52. In the LD and HD groups, 
PASI 90/100 responses at Week 52 were 78.7/53.5% and 84.7/70.0%, respectively. The proportions of IGA 0/1 and PASI 
75/90 responders were comparable for the age, body weight, and disease severity subgroups in the secukinumab LD and 
HD groups. Mean absolute PASI change from baseline at week 52 was − 17.3 ± standard deviation 5.0 and − 18.2 ± 7.0, 
a percentage change of − 94.3 and − 94.5% for the LD and HD groups, respectively. More than 70% of evaluable patients 
achieved Children’s Dermatology Life Quality Index 0/1 at Week 52 (LD 70.7%; HD 70.3%). The safety profile was consist-
ent with that in adults, with no new safety signals for either secukinumab dosing regimen.
Conclusion A high proportion of pediatric patients with psoriasis responded to both dosing regimens of secukinumab and 
maintained clinical responses through 52 weeks of treatment. No clinical difference was observed in the efficacy of secuki-
numab across the pediatric subgroups. Safety events were consistent with the established safety profile of secukinumab.
Trial Registration ClinicalTrials.gov: NCT03668613.
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Key Points 
psoriasis [13]. The dose recommended for pediatric plaque 
psoriasis by the EU summary of product characteristics [12] 
and by the FDA [13] is based on body weight and is deliv-
ered by subcutaneous injection at weeks 0, 1, 2, 3, and 4, and 
then every 4 weeks thereafter. If the body weight is < 50 kg 
at the time of dosing, the recommended dose is 75 mg; if the 
body weight is ≥ 50 kg, the recommended dose is 150 mg. 
In Europe, for patients weighing ≥ 50 kg, the dose may be 
increased to 300 mg (as some patients may derive additional 
benefit from the higher dose).

The aforementioned second pivotal phase III trial 
(NCT03668613) assessed the efficacy and safety of two 
secukinumab dosage regimens in pediatric patients with 
moderate to severe plaque psoriasis for up to 24 weeks [14]. 
In addition to the evidence that secukinumab is effective in 
pediatric patients with plaque psoriasis, subgroup analyses 
were performed to evaluate and understand the influence of 
age, body weight, dose groups, and disease severity on the 
efficacy of secukinumab.

2  Methods

2.1  Study Design

The study was conducted from August 29, 2018 (first patient 
first visit) to the cut-off date of May 28, 2020 (last patient, 
last visit for Week 52). This was an open-label, parallel-
group, two-arm, multicenter study in pediatric patients 
aged  6 to < 18 years at randomization with moderate to 
severe chronic plaque psoriasis. The study consisted of 
three periods: screening (up to 4 weeks), treatment (of 208 
weeks), and post-treatment follow-up (of 16 weeks) (Fig. 1 
in the electronic supplementary material [ESM])). We report 
the study results for 52 weeks. At randomization, patients 
were stratified by body weight (< 25, 25 to < 50 and ≥ 50 
kg) and disease severity (moderate or severe). As per pro-
tocol, it was planned that at least 60 patients with moderate 
psoriasis and at least five patients with a body weight < 25 
kg would be enrolled.

Historical placebo control was obtained using data 
from qualifying studies (NCT02471144, NCT01365455, 
NCT01358578, NCT01555125, and NCT01636687) for 
the primary and key secondary endpoint analysis [14]. Dur-
ing discussions with Health Authorities, the US FDA and 
the EMA Pediatric Committee supported reducing placebo 
exposure and overall clinical study burden for the pediat-
ric population by using the historical placebo extrapolation 
approach.

The study examined the efficacy and safety of secuki-
numab after 52 weeks of treatment in children and ado-
lescents with moderate to severe psoriasis. We present 
the efficacy of secukinumab by body weight, disease 
severity, and dose groups.
 In children and adolescents with moderate to severe 
psoriasis, the clinical benefit of secukinumab observed 
during the first 24 weeks of treatment was maintained 
through 52 weeks. In addition, the efficacy of secuki-
numab for skin clearance was consistent across weight 
and age subgroups.

Secukinumab was generally well tolerated in children 
and adolescents after 52 weeks of treatment, with no new 
safety concerns observed. The safety profile of secuki-
numab was consistent with previous psoriasis clinical 
studies in adult patients.

1 Introduction

Plaque psoriasis is the most common variant of psoriasis 
in pediatric patients. Its prevalence varies according to the 
study population (e.g., region-wide variation in prevalence) 
and is reported to be approximately 1% in children and ado-
lescents [1, 2]. Plaque psoriasis in pediatric patients affects 
quality of life (QoL) and increases the risk of psychosocial 
disorders, depression, and anxiety [3, 4].

The European Medicines Agency (EMA) has approved 
etanercept, ixekizumab, and ustekinumab for plaque psoria-
sis in pediatric patients aged ≥ 6 years and adalimumab in 
pediatric patients aged ≥ 4 years. In addition, the US FDA 
has approved ixekizumab, etanercept, and ustekinumab [5] 
in children aged ≥ 6, ≥ 4, and ≥ 6 years, respectively [6]. 
Given the limited biologics licensed for psoriasis in pediatric 
patients to date, there is an unmet need for additional thera-
peutic choices that are safe, effective, and convenient [7].

Secukinumab is a fully human monoclonal antibody 
that selectively neutralizes interleukin-17A, a cornerstone 
cytokine involved in the development of psoriasis. Secuki-
numab has demonstrated sustained long-term efficacy with 
a favorable safety profile in various psoriatic manifesta-
tions in adults [8–11]. Following the success of two pivotal 
phase III studies (ClinicalTrials.gov ID: NCT03668613 
and NCT02471144), the EMA approved secukinumab in 
July 2020 in children and adolescents aged ≥ 6 years [12], 
and the FDA approved it in May 2021 in pediatric patients 
aged ≥ 6 years for treatment of moderate to severe plaque 
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2.2  Participants

2.2.1  Inclusion and Exclusion Criteria

The eligibility criteria for this study have been described in 
detail [14]. Briefly, pediatric patients enrolled in this study 
were aged  6 to < 18 years and had a diagnosis of moderate 
to severe plaque psoriasis. Criteria for moderate to severe 
disease were a Psoriasis Area and Severity Index (PASI) 
score of ≥ 12, an Investigator’s Global Assessment modi-
fied 2011 (IGA mod 2011) score of ≥ 3, and body surface 
area (BSA) involvement of ≥ 10% at randomization. Patients 
included in this study had a history of plaque psoriasis ≥ 3 
months before randomization and were eligible for systemic 
therapy. Exclusion criteria were described in the 24-week 
publication of the study [14].

2.3  Intervention

Patients were randomized using a 1:1 ratio at the randomiza-
tion visit to two treatment arms (secukinumab low dose [LD] 
or high dose [HD]) and received a dose according to their 
weight category (< 25, 25 to < 50 and ≥ 50 kg): patients 
weighing < 25 kg received secukinumab 75 mg (both LD 
and HD groups), patients weighing 25 to < 50 kg received 
75 mg (LD group) or 150 mg (HD group), and patients 
weighing ≥ 50 kg received 150 mg (LD group) or 300 mg 
(HD group).

2.4  Outcome Measures

The efficacy of secukinumab was evaluated by assessing 
PASI 75/90/100 and IGA mod 2011 0/1 response rates 
through Week 52. Secukinumab efficacy was also investi-
gated across subgroups of pediatric patients defined by age 
(6 to < 12 and 12 to < 18 years), body weight, and disease 
severity. The disease severity was either moderate (PASI 
score 12 to < 20 and IGA 3/4 or PASI score ≥ 20 and IGA 
3) or severe (PASI score ≥ 20 and IGA 4). We also assessed 
the impact of secukinumab on the QoL of patients by meas-
uring Children’s Dermatology Life Quality Index (CDLQI) 
0/1 response (last observation carried forward [LOCF]) 
and achievement of a CDLQI 0/1 over time, up to Week 
52. Additionally, the clinical safety of secukinumab was 
assessed up to Week 52. Safety outcomes included assess-
ment of adverse events (AEs) including treatment-emergent 
AEs (TEAEs), serious AEs (SAEs), AEs of special interest, 
laboratory tests, and vital signs.

2.5  Statistical Methods

A randomized set (all randomized patients) was used for 
patient disposition, demographic, and baseline disease char-
acteristic summaries. A full analysis set was used for effi-
cacy analyses that included all patients from the randomized 
set to whom study treatment had been assigned. The safety 
set was analyzed for safety summaries, which comprised all 

Fig. 1  Patient disposition up 
to Week 52. *One patient 
discontinued because of alanine 
aminotransferase and aspartate 
aminotransferase elevation 
and another patient because of 
hemorrhagic diarrhea
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patients who received at least one dose of study treatment 
during the treatment period.

Summary statistics are presented for PASI 75, PASI 
90, PASI 100, and IGA 0/1 responses by visit. In addition, 
summaries of the efficacy endpoints were presented by age, 
disease severity strata, and body weight by dose group. Con-
fidence intervals for response rates were derived based on 
the exact method (for multiple imputation [MI] outputs). 
Summary statistics were provided for absolute PASI scores. 
Percentage change from baseline summaries for PASI scores 
by visit and treatment are reported.

For the safety analysis, TEAEs were summarized. TEAEs 
were defined as events that started after the first dose of 
study treatment and within 84 days after the last study treat-
ment or as events present prior to the first dose of study 
treatment, but that increased in severity based on Interna-
tional Conference on Harmonisation Medical Dictionary 
for Regulatory Activities  (MedDRA®) preferred term (PT) 
within 84 days after the last study treatment. AEs and SAEs 
were summarized by presenting the number and percentage 
of patients with least one AE and with an AE in each pri-
mary system organ class (SOC) and by each individual AE 
(PT). Summaries were also presented for AEs by severity 
and for study treatment-related AEs. Separate summaries 
were provided for death, SAEs, AEs leading to treatment 
discontinuation, and AEs leading to study drug interrup-
tion.  MedDRA® version 23.0 was used to report the AEs. A 
Bayesian logistic-regression model was incorporated into the 
analysis of placebo response rates from historical data using 
a meta-analytic-predictive framework (using a Markov chain 
Monte-Carlo method in Stan, version 2.17.1). For PASI and 
IGA 0/1 response variables, missing values were imputed 
with MI regardless of the reason for missing data. Missing 
PASI, IGA, and CDLQI scores were imputed with LOCF.

3  Results

3.1  Participants

Of the 84 patients originally randomized to the secukinumab 
LD and HD groups, 78 (92.9%) patients completed the Week 
52 visit. Six patients discontinued the study (three each in 
the LD and HD groups); reasons for discontinuations were 
AEs (two patients [2.4%] in the HD group: one because of 
alanine aminotransferase and aspartate aminotransferase 
elevation and one because of hemorrhagic diarrhea), lack of 
efficacy (one patient [2.4%] each in the LD and HD groups), 
and subject decision (two [2.4%] patients in the LD group) 
(Fig. 1). The baseline characteristics were balanced between 
the dose groups and have been reported [14] (Table 1 in the 
ESM). A history of psoriatic arthritis was noted in a patient 
in the secukinumab LD group at baseline. All randomized 

patients had previously received psoriasis therapies. A 
total of 42.9% of patients in both dose groups had received 
systemic therapies for psoriasis; however, the majority of 
patients in the LD (90.5%) and HD (85.7%) groups were 
naive to biologic treatment.

3.2  Efficacy

The study achieved its primary and key secondary endpoints 
(as previously shown in Magnolo et al. [14]). Early improve-
ments were seen with secukinumab, with PASI 75 responses 
of 61.9% (LD) and 71.4% (HD) at Week 4. PASI 75/IGA 
0/1 responses increased to Week 24 (LD: 95.2%/88.1% and 
HD: 96.9%/93.3%) and were sustained up to Week 52 (LD: 
92.8%/88.9% and HD: 93.3%/84.7%). At Week 52, PASI 
90/100 responses were 78.7%/53.5% in the LD group and 
84.7%/70.0% in the HD group (Fig. 2). The response rates 
were calculated using the MI approach. The results based on 
nonresponder imputation were consistent with those based 
on the MI method. Mean absolute PASI change from base-
line at 52 weeks was − 17.3 ± standard deviation 5.0 and 
− 18.2 ± 7.0, corresponding to a change of − 94.3% and 
− 94.5% for the LD and HD groups, respectively (Fig. 3). 
Overall, CDLQI 0/1 response was achieved in 50.0% and 
61.9% of patients at Week 12, which increased to 70.7% and 
70.3% at Week 52, in the LD and HD groups, respectively 
(Fig. 4).  

3.3  Subgroup Analyses

3.3.1  Age

In the 6 to <  12 years  age group, PASI 75 and IGA 
0/1 response rates were similar over time. The LD 
group achieved 100% response rate for PASI 75 from Week 
12 and for IGA 0/1 from Week 16 until Week 52 (except for 
IGA 0/1 for one patient at Week 48). Overall, PASI 90/100 
response rates from Week 16 to Week 24 were higher in 
the LD group than the HD group, which were comparable 
around Week 32 and toward Week 52; response rates were 
higher in the HD group.

In the 12 to < 18 years age group, PASI response rates 
(75/90/100) were higher in the HD group around Week 8 
(PASI 90 responses were higher at Week 8 and Week 12), 
and responses thereafter were comparable until Week 52 for 
PASI 75/90. PASI 100 response rates were overall the same 
or comparable, except at Week 32 and Week 52, when rates 
were higher in the HD group. IGA 0/1 data were comparable 
over the 52-week period (Fig. 2 in the ESM).
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3.3.2  Body Weight and Dose

In the < 25 kg subgroup, from Week 24 to Week 52, all eight 
patients (100%) were responders to IGA 0/1 and PASI 75/90; 
from Week 32, six of the eight (75%) patients were PASI 100 
responders. In the 25 to < 50 kg subgroup, at the majority 
of assessment visits from Week 12 to Week 24, the IGA 
0/1 and PASI 75/90/100 response rates were numerically 
higher in patients receiving the LD than in those receiving 
the HD. In the ≥ 50 kg weight subgroup, the IGA 0/1 and 
PASI 75 responses from Week 8 to Week 52 were compara-
ble between the dose groups. At almost all assessment visits, 
the PASI 90/100 responses from Week 8 to Week 52 were 

numerically higher in the HD group than in the LD group 
(Fig. 3 in the ESM).

3.3.3  Disease Severity and Dose

Response rates for PASI 75 and IGA 0/1 from Week 12 were 
comparable over time across the two secukinumab doses 
in the moderate disease subgroup; PASI 90 response rates 
in the HD group were slightly higher than in the LD group 
from Week 32 to Week 52. Towards Week 52, PASI 100 
response rates were consistently higher in the HD than in 
the LD group.

For patients with severe disease, the PASI 75 response 
rates were similar in the dose groups at Week 12 and 

Fig. 2  PASI 75/90/100a and 
IGA mod 2011 0/1 responses up 
to Week 52. a Low-dose secuki-
numab (N = 42), b high-dose 
secukinumab (N = 42). Multiple 
imputation method was used 
to impute missing values. IGA 
mod 2011 0/1 Investigator’s 
Global Assessment modi-
fied 2011, N total number of 
patients, PASI 75/90/100 
percentage of patients who 
achieved a ≥ 75%, ≥ 90%, or 
100% reduction in Psoriasis 
Area and Severity Index score 
from baseline. aPASI 75/90/100, 
percentage of patients who 
achieved a ≥ 75%/≥ 90%/100% 
reduction in PASI score from 
BL Multiple imputation method 
was used to impute missing 
values
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from Week 40 to Week 52. At Week 52, the PASI 90/100 
responses were similar across the dose groups in patients 
with severe disease, whereas the IGA 0/1 continued to be 
higher in the LD group than in the HD group (Fig. 4 in the 
ESM).

3.4  Safety

Overall, 65.5% (55/84) of patients reported TEAEs. The 
incidence of TEAEs was similar in the LD (28/42 patients 
[66.7%]) and HD (27/42 patients [64.3%]) groups (Table 1). 
The majority of AEs were mild (44/84 patients) in severity, 

Fig. 3  Change in PASI score 
from baseline (mean ± standard 
deviation) up to Week 52 (last 
observed carried forward; 
full analysis set). a Absolute 
change, b percentage change. N 
total number of patients, PASI 
Psoriasis Area and Severity 
Index, SEC secukinumab

Fig. 4  Percentage of patients 
with CDLQI 0/1a. Response 
through Week 52 (last obser-
vation carried forward; full 
analysis set). a0/1, no impair-
ment in patient’s quality of life. 
CDLQI Children’s Dermatology 
Life Quality Index; m number 
of patients evaluable, n number 
of patients with response, SEC 
secukinumab
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and incidence rates were similar in the LD (23/42 patients) 
and the HD (21/42  patients) groups. The incidence of 
moderate AEs was the same in both secukinumab dosing 
groups (4/42 patients in each group). Treatment-emergent 
SAEs were reported in two patients in the LD group and 
one patient in the HD group (Table 1). The most commonly 
reported events in the SOCs were infections and infestations 
(40/84 patients; 47.6% overall), gastrointestinal disorders 
(12/84 patients; 14.3% overall), and skin and subcutaneous 
tissue disorders (12/84 patients; 14.3% overall). The AEs 
in the SOCs were mainly driven by nasopharyngitis (15/84 
patients; 17.9% overall) (Table 1), diarrhea (3/84 patients; 
3.6% overall) (data not shown), vomiting (3/84 patients; 
3.6% overall) (data not shown), and acne (6/84 patients; 
7.1% overall) (Table 1). The causality assessments indi-
cated no link between either secukinumab dose groups and 
acne events in the pediatric patients in this study. All acne 
cases were mild in severity and did not lead to treatment dis-
continuation, interruption, or modification. Diarrhea (3/84 
patients; 3.6% overall) and vomiting (3/84 patients; 3.6% 
overall) were major events in the SOC of gastrointestinal dis-
orders; none of the events in this SOC were serious. Overall, 
causality of 10 of the 12 cases of gastrointestinal disorders 
were not attributed to secukinumab dose groups.

The most commonly reported AEs by PT were nasophar-
yngitis (LD: 9/42 patients [21.4%]; HD: 6/42 [14.3%]) and 
acne (LD: 5/42 patients [11.9%]; HD (1/42 patients [2.4%]). 
One patient from the LD group reported skin Candida, with 
two mild severity events related to skin Candida in the left 
armpit. The first incident occurred 27 days following the 
most recent secukinumab dose and was resolved in 11 days 
(days 278–288) without the need for secukinumab discon-
tinuation or interruptions. The second event (reported on 
Day 330) occurred 22 days after the most recent dose of 
secukinumab and was ongoing at the time of this analysis; 
no adjustment in secukinumab dose was recommended. 
Another patient in the HD group reported vulvovaginal 
candidiasis; overall, this patient reported three mild events 
with durations of 2 (Day 9 and 10), 9 (Days 13–21), and 4 
(Days 323–326) days. All these events resolved without any 
secukinumab discontinuation, interruption, or modification. 
Neutropenia or leukopenia were reported in five patients: 
three in the LD group and two in the HD group. The neutro-
penia and leukopenia events occurred prior to Week 24 and 
were reported previously [14]. No new events were reported 
after Week 24.

AEs related to the standard MedDRA query (SMQ) 
hypersensitivity were reported in three (7.1%) patients in 
the LD group and one patient (2.4%) in the HD group. The 
AEs included drug hypersensitivity and eczema in the LD 
group and erythema nodosum in the HD group. All these 
events were of mild severity and resolved completely in all 
subjects while still on treatment. These events were also 

considered unrelated to the study drug. In addition, none of 
these events (drug hypersensitivity, eczema, and erythema 
nodosum) were serious or led to study drug discontinuation/
interruptions.

One potential case of inflammatory bowel disease showed 
nonserious hemorrhagic diarrhea that resolved and was fol-
lowed by a noninflammatory diarrhea episode at the end 
of study visit. ‘Injection site reactions’ or ‘application and 
instillation site reactions’ (high-level terms) of mild intensity 
were observed in three patients across the dose groups; these 
events were of short duration and resolved without treatment 
prior to Week 52. No deaths were reported in the study up to 
Week 52. AEs leading to discontinuation were reported in 
two patients in the HD group (elevated alanine aminotrans-
ferase and aspartate aminotransferase levels of mild severity, 
and hemorrhagic diarrhea of mild severity) over 52 weeks. 
During the entire treatment, none of the patients in the study 
developed treatment-emergent antidrug antibodies (ADA). 
ADAs were detected in one patient at randomization and 
thus were not associationed with treatment.

4  Discussion

The current study in pediatric patients with moderate to 
severe chronic plaque psoriasis treated with secukinumab 
is ongoing; this article presents results up to Week 52. The 
study has achieved the primary objective and the key sec-
ondary objective: both secukinumab dosing regimens were 
superior to historical placebo, as previously reported [14]. 
Secukinumab treatment demonstrated significant improve-
ments in PASI 75/90/100 and IGA 0/1 responses until Week 
24 and the responses were maintained up to Week 52. In 
addition, the efficacy of secukinumab, as measured by PASI 
and IGA 0/1 response rates, was generally consistent across 
the different subgroups of pediatric patients. Apart from 
clinical efficacy, secukinumab treatment improved QoL as 
measured using the CDLQI in pediatric patients with psoria-
sis, with 70% of pediatric patients in both secukinumab dose 
groups indicating that psoriasis had no detrimental effect on 
their QoL by Week 52.

Clinical studies have demonstrated the sustained long-
term efficacy of secukinumab in adult patients with moderate 
to severe chronic plaque psoriasis [11, 15]. The CLEAR and 
SCULPTURE studies reported PASI 75/90/100 responses 
in 92.4%/76.3%/45.8% and 88.9%/68.5%/43.8% of adults, 
respectively, receiving 300 mg secukinumab for moderate 
to severe chronic plaque psoriasis at Week 52 [11, 15]. In 
the current pediatric study, at Week 52, over 90% of patients 
achieved PASI 75 responses, more than 78% patients 
achieved PASI 90 responses, and over 53% of patients 
achieved PASI 100 responses with both secukinumab dos-
ing regimens.
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Bodemer et al. [16] demonstrated the efficacy and safety 
of both LD and HD secukinumab in pediatric patients with 
severe chronic plaque psoriasis over 52 weeks. At Week 52, 
PASI 75/90/100 and IGA0/1 responses in this study com-
prising pediatric patients with moderate to severe plaque 
psoriasis were in line with the responses in the earlier study 
comprising pediatric patients with severe chronic plaque 
psoriasis [16].

Our analysis also demonstrated that the efficacy of 
secukinumab was overall comparable across the age, body 
weight, disease severity, and dose subgroups and was sus-
tained until Week 52. Llimited studies have reported the 
efficacy of treatments in subgroups of pediatric patients with 
psoriasis [17, 18]. Two studies have reported comparable 
findings for ixekizumab and etanercept in pediatric patients 
with moderate to severe plaque psoriasis aged 6 to < 18 and 
4 to < 18 years, respectively [17, 18].

Table 1  Treatment-emergent adverse events through Week 52 (safety set)

Data are presented as n (%)
AE adverse event, HLT high-level term, MedDRA medical dictionary for regulatory activities, N total number of patients, NMQ Novartis Med-
DRA query, PT preferred term, SAE serious AE, SC subcutaneous, SMQ standardized MedDRA Query, SOC system organ class, TE SAE treat-
ment-emergent SAE, TEAE treatment-emergent AE
a Of the two patients in the low-dose group, one reported infectious mononucleosis. The event was mild and not considered related to study drug. 
The event resolved with treatment and did not lead to interruption or discontinuation of the study drug. The second patient in the low-dose group 
reported intentional self-injury. The event resolved with nondrug therapy, and the patient decided to discontinue the treatment. The event was not 
considered related to the study drug. One patient in the high-dose group reported severe appendicitis and underwent appendectomy with treat-
ment. The event was considered related to the study drug, and the patient continued the study through the Week 52 cut-off
b ≥ 10% in secukinumab total group
c ≥ 4% in secukinumab total group
d The event was resolved with concomitant treatment. A gastroenterologist ruled that this case was not related to inflammatory bowel disease
e The patient had a history of anxiety and depressed mood, which was being treated with psychological behavior therapy. Psychiatric evaluation 
concluded that the patient's life had not been endangered at any point. The investigator assessment did not suspect a relationship between the 
intentional self-injury and study medication
f Injection site reactions corresponding to events coded with HLT ‘injection site reactions’ and some with HLT ‘administration site reactions’ or 
‘application and instillation site reactions’

Characteristic Secukinumab

Low dose (N = 42) High dose (N = 42) Total (N = 84)

Any TEAEs 28 (66.7) 27 (64.3) 55 (65.5)
Any nonfatal TE SAEs 2 (4.8)a 1 (2.4)a 3 (3.6)
Discontinued study treatment because of any AE 0 2 (4.8) 2 (2.4)
Any death 0 0 0
Most frequent AEs (by SOC)b

 Infections and infestations 19 (45.2) 21 (50.0) 40 (47.6)
 Gastrointestinal disorders 4 (9.5) 8 (19.0) 12 (14.3)
 Skin and SC tissue disorders 8 (19.0) 4 (9.5) 12 (14.3)

Most frequent AEs (by PT)c

 Nasopharyngitis 9 (21.4) 6 (14.3) 15 (17.9)
 Acne 5 (11.9) 1 (2.4) 6 (7.1)
 Influenza 3 (7.1) 1 (2.4) 4 (4.8)
 Leukopenia 3 (7.1) 1 (2.4) 4 (4.8)
 Pyrexia 3 (7.1) 1 (2.4) 4 (4.8)

AEs of interest
 Hypersensitivity (SMQ) 3 (7.1) 1 (2.4) 4 (4.8)
 Neutropenia (NMQ) 3 (7.1) 2 (4.8) 5 (6.0)
 Diarrhea hemorrhagic (PT)d 0 1 (2.4) 1 (1.2)
 Suicide/self-injury (SMQ)e 1 (2.4) 0 1 (1.2)
 Candida infection (HLT) 1 (2.4) 1 (2.4) 2 (2.4)
 Vulvovaginal candidiasis (PT) 0 1 (2.4) 1 (1.2)
 Injection site  reactionsf 1 (2.4) 2 (4.8) 3 (3.6)
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Secukinumab was well tolerated at both dosing regimens, 
and the overall safety profile was consistent with the safety 
profile established in adult studies [8, 10, 19]. There were 
no new or unexpected safety signals. No dose-dependent 
increases were observed for the incidence of overall AEs, 
SAEs, AEs leading to study drug discontinuation/interrup-
tion, or AEs of interest.

Further long-term data for safety are being collected up 
to 224 weeks, including a follow-up period of 16 weeks. In 
this study, the lower age of enrollment was limited to 6 years 
because the prevalence of psoriasis in the < 6-year-old age 
group is very low (with the highest prevalence published as 
0.3%), and the proportion of pediatric patients with a severe 
condition in need of systemic treatment is 4.0%, giving a 
final prevalence of approximately 1 per 10,000 in this age 
group [20].

The findings of the current study should be interpreted 
considering the limitations of the open-label design, small 
sample size, and the lack of a sample group. However, 
given the limited number of approved treatments available 
for pediatric patients, compared with adults, the strength of 
this study is the availability of long-term safety and efficacy 
data for secukinumab in pediatric patients, including efficacy 
in subgroups.

5  Conclusion

Both LD and HD of secukinumab demonstrated high and 
sustained efficacy up to Week 52 and improved health-
related QoL in pediatric patients with moderate to severe 
plaque psoriasis. The safety profile of secukinumab in this 
study was consistent with that established in studies in adult 
patients with psoriasis. The results for various subgroups by 
age, body weight, disease severity, and LD and HD groups 
demonstrated the high and sustained efficacy of secuki-
numab in pediatric patients with moderate to severe plaque 
psoriasis up to Week 52.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40272- 022- 00507-0.
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