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Abstract
Background Secukinumab has demonstrated sustained long-term efficacy with a favourable safety profile in various

psoriatic disease manifestations in adults.

Objectives Here, the efficacy and safety of two secukinumab dosing regimens [low dose (LD) and high dose (HD)] in

paediatric patients with severe chronic plaque psoriasis over one year are reported.

Methods In this multicentre, double-blind study (NCT02471144), patients aged 6 to <18 years with severe chronic pla-

que psoriasis were stratified and randomized by weight (<25 kg, 25 to <50 kg, ≥50 kg) and age (6 to <12 years, 12 to

<18 years) to receive low-dose (LD: 75/75/150 mg) or high-dose (HD: 75/150/300 mg) subcutaneous secukinumab or

placebo or etanercept 0.8 mg/kg (up to a max of 50 mg).

Results Overall, 162 patients were randomized to receive secukinumab LD (n = 40) or HD (n = 40), etanercept (n = 41)

or placebo (n = 41). The co-primary objectives of the study were met with both secukinumab doses (LD and HD) show-

ing superior efficacy compared to placebo (P < 0.0001) with respect to PASI 75 response (80.0%, 77.5% vs. 14.6%) and

IGA mod 2011, 0 or 1 response (70%, 60% vs. 4.9%) at Week 12. Both secukinumab doses were superior to placebo

(P < 0.0001) with respect to PASI 90 response at Week 12 (72.5%, 67.5% vs. 2.4%). The efficacy of both doses was

sustained to Week 52 with secukinumab achieving higher responses vs. etanercept (PASI 75/90/100: LD, 87.5%/75.0%/

40.0% and HD, 87.5%/80.0%/47.5.% vs. etanercept, 68.3%/51.2%/22.0% and IGA 0 or 1: LD, 72.5% and HD, 75.0%

vs. etanercept, 56.1%). The safety profile of secukinumab was consistent with the adult Phase 3 studies, with no new

safety signals identified.

Conclusions Both doses of secukinumab demonstrated high and sustained efficacy up to Week 52 with a favourable

safety profile in paediatric patients with severe chronic plaque psoriasis.
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Introduction
Psoriasis is a chronic inflammatory condition characterized by

well-defined red plaques with silver or white scales that are itchy

and vary in severity.1 Psoriasis affects 2–4% of the adult popula-

tion in the western countries with a worldwide prevalence rang-

ing from 0.91% to 8.5%.1–3 The prevalence of childhood

psoriasis varies depending on the study population and is

reported to be 1.3–2.1% in Europe and 0.13% in the USA.4,5

Paediatric psoriasis is more common after puberty (0.6–1.3%)

than before puberty (0.1–0.5%).4 Although psoriasis can arise at

any age, the median age of onset of paediatric psoriasis is

between 7 and 10 years.6 Paediatric patients with psoriasis may

also have co-morbidities seen in adult patients such as diabetes

mellitus, Crohn’s disease, obesity, ischaemic heart disease,

hyperlipidaemia, dyslipidaemia, hypertension and metabolic

syndrome.7–10 Large-scale epidemiological studies have con-

firmed the increased risk for psychosocial co-morbidities like

psychiatric disorder, depression and anxiety in children.11–13

Children suffering from even mild psoriasis have a poorer

quality of life (QoL) than that of their peers because of itch-

ing, fatigue and feelings of stigmatization, thereby affecting

their emotional well-being and school functioning.14 Treat-

ment guidelines and therapeutic protocols for adult psoriasis

are well established with several approved systemic drugs;

however, approved treatment options are scarce for paediatric

psoriasis.15–19 There has been a significant gap in the number

of ongoing clinical studies in adults versus children and ado-

lescents resulting in a wide use of off-label systemic drugs

(both conventional systemics as well as biologic options) in

children and adolescents.7,8,20,21 Treatment for paediatric pso-

riasis has expanded in recent years with approval of tumour

necrosis factor (TNF)-a inhibitors, IL-12/23 inhibitor and

IL-17A inhibitor for varying disease severity (Table S1,

Supporting Information).22–27

Secukinumab is a fully human monoclonal antibody that

selectively neutralizes IL-17A, a cornerstone cytokine involved

in the pathogenesis of psoriatic disease. In adults, it has demon-

strated sustained long-term efficacy with a favourable safety

profile in various psoriatic disease manifestations.28–34 Secuk-

inumab has been recently approved by the European Commis-

sion (July, 2020) for the treatment of moderate-to-severe plaque

psoriasis in children and adolescents from the age of 6 years

who are candidates for systemic therapy. This study was

designed to evaluate the efficacy and safety of secukinumab in

children and adolescents (aged 6 to <18 years). Here, the effi-

cacy and safety of two secukinumab dosing regimens [low (LD)

and high dose (HD)] in paediatric patients with severe chronic

plaque psoriasis over one year are reported.

Materials and methods

Study design
This was a global, multicentre, randomized, double-blind pla-

cebo- and active-controlled (etanercept in single-blinded arm)

study in paediatric patients aged 6 years to <18 years with sev-

ere chronic plaque psoriasis. Patients were randomized using a

1 : 1 : 1 : 1 ratio into one of the treatment arms: secukinumab

low dose (LD), secukinumab high dose (HD), etanercept or pla-

cebo (Fig. 1). Patients randomized to secukinumab treatment

arms (HD and LD) received a dose based on their weight cate-

gory (<25 kg, 25 to <50 kg, ≥50 kg): patients weighing ≥50 kg

received 150 mg (LD group) or 300 mg (HD group), those

weighing 25 to <50 kg received 75 mg (LD group) or 150 mg

(HD group), and patients weighing <25 kg received 75 mg

for both dose groups. If the patient moved into a higher

or lower weight group at two consecutive visits with

weight measurements during the maintenance or extension

treatment period, then the dose was administered accord-

ing to the new (higher or lower) weight group. Patients

in the etanercept arm received weekly subcutaneous dose

of 0.8 mg/kg (up to a maximum of 50 mg) of etanercept.

Etanercept was open-label to safety evaluator. Efficacy

assessor was blinded to all study treatments.

The study consisted of five periods:

• Screening period (of up to 4 weeks): to assess the eligibility of

the patients and to allow a drug-free washout period

• Induction period (randomization to Week 12): During this

time, the study was both active- and placebo-controlled

and the co-primary endpoints (PASI 75 and IGA mod 2011

0 or 1 response) were assessed at Week 12. At the random-

ization visit, patients randomized to the placebo group

were pre-assigned to either LD or HD secukinumab, in case

they did not achieve a Psoriasis Area Severity Index (PASI)

75 response at Week 12. Placebo PASI 75 responders at

Week 12, terminated their treatment and entered the post-

treatment follow-up period.

• The maintenance period (Week 12 to Week 52): During this

time, the study was active-controlled and the objectives

focused on the maintenance of the response observed at

Week 12. Patients who received secukinumab or etanercept

during induction continued with the same treatment. Etan-

ercept patients terminated their treatment at Week 52 and
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entered the treatment-free follow-up period. Patients who

were on placebo treatment during induction period and

were PASI 75 non-responders at Week 12, were switched to

either secukinumab low dose or secukinumab high dose

treatment group starting at Week 12 and for the remainder

of the study according to their baseline randomization.

• Extension treatment period (Week 52 until Week 236): At the

end of the maintenance period, all patients on secukinumab

entered the extension treatment period and continued to

receive the same previous allocated dose of secukinumab. In

the extension treatment period, between site visits, secuk-

inumab was administered every 4 weeks at home, either by

the patient (self-injection only for adolescents of at least

12 years of age and under supervision) or by the caregiver.

In case a patient or caregiver did not feel confident in per-

forming home administrations, the patient was allowed to

receive administration at site.

• Follow-up period (16 weeks): Patients entered the treat-

ment-free follow-up period of 16 weeks if they: discontin-

ued treatment at any point; were placebo patients who

completed Week 12 and were PASI 75 responders; were

etanercept patients who completed Week 52; were

secukinumab patients who completed the extension treat-

ment period. This period’s duration was only 8 weeks for

placebo PASI 75 responders. Exceptionally, patients who

had to start other systemic therapies after stopping study

treatment were permitted to terminate the treatment-free

follow-up earlier.

Enrolment for the study (ClinicalTrials.gov: NCT02471144)

occurred between 29 Sep, 2015 and 24 Aug 2018. At the time of

publication of this report, the study is ongoing. The institutional

review board of each participating centre approved the study

protocol. The trial was conducted in accordance with the Decla-

ration of Helsinki and Good Clinical Practice (GCP) and in

compliance with all federal, local, or regional requirements.

Inclusion and key exclusion criteria
Eligible patients were aged 6 to ≤18 years at the time of random-

ization—patients aged 12 to ≤18 years were enrolled from

beginning of trial, and patients aged 6 to ≤12 years were enrolled

after positive DMC recommendation following review of data

from approximately first 80 adolescents. Other inclusion criteria

were as follows: severe plaque psoriasis at randomization

[PASI ≥ 20, Investigator’s Global Assessment modified 2011

(IGA mod 2011) score of 4 and body surface area (BSA) involve-

ment of ≥10%], history of plaque psoriasis ≥3 months and

patients regarded by the investigator to be candidates for sys-

temic therapy. Key exclusion criteria were forms of active psoria-

sis other than plaque-type psoriasis, and active ongoing

inflammatory diseases other than psoriasis that might confound

evaluation of benefit of secukinumab and/or etanercept.

Study objectives
The primary objective of the study was to demonstrate the supe-

riority of secukinumab (LD and HD) over placebo at Week 12

as measured by proportion of patients achieving PASI 75 and

Randomization: Subjects randomized to secukinumab will receive dose according to weight category

Placebo: PASI 75 non responders assigned to secukinumab arms, PASI 75 responder enter follow-up

Secukinumab LD (<25 kg: 75 mg, 25 to <50 kg: 75 mg, ≥50 kg: 150 mg) 

Secukinumab HD (<25 kg: 75 mg, 25 to <50 kg: 150 mg, ≥50 kg: 300 mg) 

Secukinumab LD (<25 kg: 75 mg, 25 to <50 kg: 75 mg, ≥50 kg: 150 mg) 

Secukinumab HD (<25 kg: 75 mg, 25 to <50 kg: 150 mg, ≥50 kg: 300 mg) 

Secukinumab
administration

Placebo
administration Placebo

Etanercept (weekly 0.8 mg/kg, maximum 50 mg per dose)

Screening Induction period Maintenance period Extension treatment
period

Follow-up period

F16
EOF

236
EOT

EOM5248444036322824201684BaselineWK -4 F12F8F4

R

R

A

A

Figure 1 Study design. A, assigned; EOF, end of follow-up; EOM, end of maintenance period; EOT, end of treatment; HD, high dose;
LD, low dose; PASI, Psoriasis Area and Severity Index; R, randomized; SEC, secukinumab.
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IGA mod 2011 0 or 1 response (co-primary endpoints). The key

secondary objective was to demonstrate superiority of secuk-

inumab (LD and HD) over placebo at Week 12 as measured by

proportion of patients achieving PASI 90. Other secondary

objectives: to evaluate efficacy of secukinumab vs. placebo with

respect to PASI 100 at Week 12, PASI 75/90/100 and IGA mod

2011 0/1 over time up to Week 52, changes in PASI score and

IGA mod 2011 score at Week 12 and over time up to Week 52,

changes in Children’s Dermatology Life Quality Index (CDLQI)

and achievement of CDLQI 0/1 at Week 12 and over time up to

Week 52. Safety outcomes included clinical safety and tolerabil-

ity of secukinumab assessed by adverse events (AEs). Exploratory

objective was to evaluate efficacy of secukinumab vs. etanercept

with respect to PASI 75/90/100 and IGA mod 2011 over time up

to Week 52.

Statistical methods
The following analysis sets were used for data analysis:

• Randomized set: all randomized patients.

• Full analysis set (FAS): all patients from randomized set

who had been assigned study treatment.

• Safety set: all patients who took at least one dose of study

treatment during the treatment period.

The analysis of co-primary and key secondary variables was

based on FAS and was performed using the logistic regression

analysis with non-responder imputations (NRI). Week 12 analy-

sis was performed by NRI with extended analysis visit window.

Summary statistics were provided for number of patients achiev-

ing CDLQI score of 0 or 1, secukinumab groups were compared

for controls by Fisher’s exact test. For CDLQI, missing values

were replaced by last observation carried forward (LOCF)

approach. All safety evaluations were performed on the safety set

and were based on data collected till Week 52 visit (or early ter-

mination visit) for individual subjects. In this study, an Interac-

tive Response Technology (IRT) error led to additional dosing

of some patients after the primary endpoint (Week 12) assess-

ment. Since the error occurred after Week 12, primary endpoint

analysis (as well as secondary endpoints at Week 12) were not

affected. Additional summary analysis was performed for PASI

and IGA response by (IRT dosing error and by bodyweight and

dose group to evaluate potential impact of this incident on safety

and efficacy beyond Week 12 (refer to Supporting information).

The number of patients in the groups that were affected and not

affected by the IRT error is small, for any of these differences to

be considered as clinically relevant.

Results

Patient disposition
In total, 187 patients were screened, 162 of whom completed the

screening phase and were randomized to the four treatment

groups: secukinumab LD (n = 40), secukinumab HD (n = 40),

placebo (n = 41) and etanercept (n = 41) (Fig. 2). Overall, 156

(96.3%) patients completed the induction period, 151 (97.4%)

of whom entered the maintenance period; 140 (90.3%) patients

completed the maintenance period.

Demographics and baseline disease characteristics
The demographics and baseline disease characteristics of the

treatment groups were generally balanced and comparable

between all treatment groups (Table 1). The mean age of

patients was 13.5 years, predominantly female (59.9%) and

77.2% were aged ≥12 years. The mean weight of the overall pop-

ulation was 53.47 kg and was similar in all treatment groups;

92.6% of the patients weighed ≥25 kg. At baseline, the mean

total BSA affected by plaque-type psoriasis was 40.0% and mean

PASI score was 28 for overall patients. All patients had a PASI

score of >20 and an IGA mod 2011 score of 4 (severe disease)

except 2 patients in the secukinumab HD group, one with PASI

score <20 and other with IGA mod 2011 score of 3 (moderate

disease). Overall, the mean time since diagnosis of psoriasis was

5.22 years (Table 1).

Efficacy
The study met the co-primary endpoints; both secukinumab

doses (LD and HD) were superior (P < 0.0001) to placebo

with respect to PASI 75 response (80.0% and 77.5% vs.

14.6%) and IGA mod 2011 0 or 1 response (70.0% and

60.0% vs. 4.9%) at Week 12 (Fig. 3). The study met the key

secondary endpoint; both secukinumab doses (LD and HD)

were superior (P < 0.0001) to placebo with respect to PASI

90 response (72.5% and 67.5% vs. 2.4%) at Week 12 (Fig. 3).

At Week 12, PASI 100 response was achieved by 30.0% and

27.5% of patients in secukinumab LD and HD groups,

respectively, and none of the patients in the placebo group

(Fig. 3). At Week 12, both secukinumab dose groups (LD

and HD) achieved significantly higher (P < 0.05) response vs.

etanercept with respect to IGA mod 2011 0/1 (70.0% and

60.0% vs. 34.1%) and PASI 90 (72.5% and 67.5% vs. 29.3%),

respectively. Both secukinumab dose groups (LD and HD)

demonstrated efficacy as early as Week 4 (PASI 75/90/100:

LD, 32.5%/12.5%/7.5% and HD, 55.0%/22.5%/7.5.% vs. etan-

ercept, 12.2%/2.4%/0% and IGA 0 or 1: LD, 15.0% and HD,

32.5% vs. etanercept, 2.4%). Both secukinumab dose groups

(LD and HD) achieved numerically higher PASI 75 (80.0%

and 77.5% vs. 63.4%) and PASI 100 (30.0% and 27.5% vs.

17.1%) response vs. etanercept at Week 12. Both secukinumab

dose groups (LD and HD), achieved comparable PASI 75/90/

100 and IGA mod 2011 0/1 responses at Week 12 (Fig. 4).

IGA mod 2011 0/1 response increased continuously thereafter

reaching maximum at Week 24 in both secukinumab dose

groups (LD: 87.5% and HD: 75.0%) and was then sustained

to Week 52. The IGA mod 2011 0/1 response was slightly

higher in the secukinumab LD group than the secukinumab
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HD group from Week 12 to Week 40 but similar thereafter

and up to Week 52 (LD: 72.5% and HD: 75.0%).

At Week 16, PASI and IGA responses were higher than at

Week 12 in all treatment groups (Fig. 4). From Week 16

onwards, PASI response rates increased and reached their maxi-

mum between Week 20 and Week 28. Thereafter, responses were

sustained to Week 52 in both secukinumab dose groups (LD

and HD). Similar to IGA response, PASI 75 and PASI 90

responses were slightly higher in the secukinumab LD than in

the HD group midway through the maintenance period and

were then comparable at Week 52.

Both secukinumab dose groups (LD and HD) continued to

show higher PASI 75/90/100 and IGA mod 2011 0 or 1

responses compared to the etanercept group at each visit up

to Week 52 (Fig. 4). At Weeks 24 and 52, it was observed

that PASI 75 response rates in secukinumab LD (92.5% and

87.5%, respectively) and HD groups (87.5% for both visits)

were higher than in the etanercept group (63.4% and 68.3%,

respectively). Similar high response in secukinumab treatment

groups than etanercept group were also evident in the PASI

90 and IGA mod 2011 0/1 responses. The placebo non-

responders who were assigned to secukinumab (LD and HD)

at Week 12 showed a rapid increase in the responses follow-

ing the switch to active treatment (Fig. 4), and reached levels

comparable to those of the originally randomized secuk-

inumab groups. Analyses by IRT dosing error (Figure S1,

Supporting Information) and by bodyweight and dose groups

(Table S2, Supporting Information) were also performed.

Considering only the subset of patients not affected by the

IRT dosing error in both secukinumab dose groups (LD and

HD), the responses in both groups were higher compared to

both the placebo and the etanercept groups throughout the

induction period, and continued to be higher than the etaner-

cept group up to Week 52 (Figure S2, Supporting Information).

In the ‘≥25 to <50 kg’ weight category, patients receiving HD

[150 mg (N = 15)] had higher PASI 75/90/100 and IGA mod

2011 0 or 1 responses than LD [75 mg (N = 17)] at Week 12

(Table S2, Supporting Information). At Week 52, patients on

secukinumab LD showed higher responses than those receiving

secukinumab HD. In the ‘≥50 kg’ weight category, throughout

the maintenance period, patients on HD [300 mg (N = 21)]

showed higher PASI and IGA responses than those receiving LD

[150 mg (N = 22)]. At Week 52, the PASI 75/90/100 and IGA

mod 2011 0/1 response rates were 100%, 95.2%, 61.9% and

85.7%, respectively, for the 300 mg group and 86.4%, 72.7%,

27.3% and 68.2%, respectively, for the 150 mg group. All rates

were numerically higher with 300 mg vs. 150 mg secukinumab.

Interpretation of the ‘secukinumab 75 mg and <25 kg’ group is

limited due to the low number of patients (N = 5).

The mean baseline PASI score was ~28 in all the treatment

groups (Table 1). At Week 12, the mean PASI scores were

decreased (improved) from baseline by 82.9% in the secuk-

inumab LD group (reaching 5.12) and by 79.9 % in the secuk-

inumab HD group (reaching 5.56) compared to 29.3% in the

placebo group (reaching 19.89) and 74.2 % in the etanercept

group (reaching 7.50). At Week 52, the mean PASI scores

Induction
period 
(up to Week 12)

Maintenance
period
(Week 12-52)

Screened (n = 187)

Randomized (n = 162)

Discontinued (n = 25)
• Screen failure (n = 19)
• Subject/guardian decision (n = 6)

Total (n = 162)
Discontinued (n = 6)
• Adverse event (n = 2)
• Lack of efficacy (n = 1)
• Protocol deviation (n = 1)
• Subject/guardian
 decision (n = 2)

Placebo (n = 41)
Discontinued (n = 2)
• Adverse event (n = 1)
• Protocol deviation 
    (n = 1)

Etanercept (n = 41)
Discontinued (n = 1)
• Lack of efficacy (n = 1)

PASI 75
responders (n = 5)*

SEC LD (n = 40)
Discontinued (n = 1)
• Subject/guardian
 decision (n = 1)

SEC HD (n = 40)
Discontinued (n = 2)
• Adverse event (n = 1)
• Subject/guardian
 decision (n = 1)

Total (n = 151)
Discontinued (n = 11)
• Adverse event (n = 3)
• Lack of efficacy (n = 4)
• Pregnancy (n = 1)
• Protocol deviation (n = 3)

Etanercept (n = 40)
Discontinued (n = 6)
• Adverse event (n = 1)
• Lack of efficacy (n = 3)
• Pregnancy (n = 1)
• Protocol deviation (n = 1)

SEC LD (n = 39)
Discontinued (n = 1)
• Adverse event (n = 1)

SEC LD (n = 38)
Discontinued (n = 1)
• Lack of efficacy (n = 1)

Placebo–SEC LD (n = 16)
Discontinued (n = 1)
• Adverse event (n = 1)

Placebo–SEC HD (n = 18)
Discontinued (n = 2)
• Protocol deviation (n = 2)

Figure 2 Patient disposition. *Five patients in the placebo group who were PASI 75 responders at Week 12 did not proceed into the
maintenance period as defined in the protocol. HD, high dose; LD, low dose; SEC, secukinumab.
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decreased further from baseline by 92.6% in the secukinumab LD

group (reaching 2.13) and by 91.8% in the secukinumab HD

group (reaching 2.49), while the etanercept group showed a

decrease in PASI score by 77.7% (reaching 7.24).

Health-related quality of life
At Week 12, the proportion of patients achieving CDLQI score

of 0 or 1 in both secukinumab dose groups (LD: 44.7% and HD:

50%) was significantly higher compared with the placebo group

(15%) (P < 0.05 for both comparisons) and were numerically

higher than the etanercept group (36.6%) (Fig. 5). At Week 52,

they were numerically higher (LD: 60.6% and HD: 66.7%) com-

pared to etanercept (44.4%).

Safety
The safety profile of secukinumab for this Week-52 analysis

was based on 228.1 patient-years of exposure to any

secukinumab dose. The incidence of AEs was similar

between the secukinumab LD and HD groups (85.0% each).

The overall incidence of treatment-emergent AEs up to

Week 52 was similar in the ‘any secukinumab LD’ group

(80.4%), the ‘any secukinumab HD’ group (81%) and the

etanercept group (82.9%) (Table 2). Overall, the most com-

monly affected system organ class (SOC) was ‘Infections and

infestations’. The incidence of AEs in this SOC was numeri-

cally higher in the ‘any secukinumab LD’ group (69.6%)

compared to ‘any secukinumab HD’ group (62.1%) and the

etanercept group (65.9%). The higher incidence of AEs in

this SOC was mainly driven by non-serious nasopharyngitis,

pharyngitis, rhinitis and upper respiratory tract infections.

The most commonly reported AEs by preferred term were

nasopharyngitis, headache and pharyngitis. The reported level

of Candida infections was low (1.8%) and no IBD cases

were reported during the 52 week treatment period. The vast

Table 1 Demographic and baseline disease characteristics (randomized set)

SEC LD
(N = 40)

SEC HD
(N = 40)

Placebo
(N = 41)

Etanercept
(N = 41)

Total
(N = 162)

Age group (years), n (%)

<12 8 (20.0) 9 (22.5) 10 (24.4) 10 (24.4) 37 (22.8)

≥12 32 (80.0) 31 (77.5) 31 (75.6) 31 (75.6) 125 (77.2)

Age (years), mean (SD) 13.7 (2.92) 13.2 (3.21) 13.7 (3.27) 13.5 (2.94) 13.5 (3.06)

Sex, n (%)

Male 13 (32.5) 17 (42.5) 19 (46.3) 16 (39.0) 65 (40.1)

Female 27 (67.5) 23 (57.5) 22 (53.7) 25 (61.0) 97 (59.9)

Race, Caucasian, n (%) 34 (85.0) 34 (85.0) 36 (87.8) 30 (73.2) 134 (82.7)

Weight (kg), mean (SD) 52.60 (15.26) 53.61 (20.18) 55.68 (22.28) 51.96 (19.43) 53.47 (19.35)

Weight strata (kg), n (%)

<25 2 (5.0) 3 (7.5) 3 (7.3) 4 (9.8) 12 (7.4)

25 to <50 17 (42.5) 15 (37.5) 17 (41.5) 16 (39.0) 65 (40.1)

≥50 21 (52.5) 22 (55.0) 21 (51.2) 21 (51.2) 85 (52.5)

BMI (kg/m2), mean (SD) 20.32 (3.60) 21.16 (4.37) 22.19 (6.20) 21.00 (4.80) 21.17 (4.85)

Baseline PASI score, mean (SD) 27.6 (6.89) 28.0 (8.67) 28.0 (8.09) 28.4 (9.05) 28.0 (8.15)

Baseline PASI, n (%)

≤20 0 (0.0) 1 (2.5) 0 (0.0) 0 (0.0) 1 (0.6)

>20 40 (100.0) 39 (97.5) 41 (100.0) 41 (100.0) 161 (99.4)

Baseline total BSA, mean (SD) 37.59 (13.86) 40.26 (17.56) 38.99 (17.65) 43.13 (19.56) 40.01 (17.26)

Baseline IGA Mod 2011 score, n (%)

3 = moderate disease 0 (0.0) 1 (2.5) 0 (0.0) 0 (0.0) 1 (0.6)

4 = severe disease 40 (100.0) 39 (97.5) 41 (100.0) 41 (100.0) 161 (99.4)

Time since diagnosis of plaque psoriasis (years), mean (SD) 4.85 (4.29) 5.44 (4.67) 6.03 (5.09) 4.55 (3.73) 5.22 (4.47)

Diagnosis of psoriatic arthritis, n (%) 5 (12.5) 3 (7.5) 3 (7.3) 3 (7.3) 14 (8.6)

Previous psoriasis therapies, n (%)

Systemic 26 (65.0) 21 (52.5) 20 (48.8) 19 (46.3) 86 (53.1)

Biologic 3 (7.5) 0 (0.0) 0 (0.0) 1 (2.4) 4 (2.5)

Non-biologic systemic 26 (65.0) 21 (52.5) 20 (48.8) 18 (43.9) 85 (52.5)

Topical 32 (80.0) 36 (90.0) 38 (92.7) 38 (92.7) 144 (88.9)

Phototherapy 16 (40.0) 16 (40.0) 21 (51.2) 17 (41.5) 70 (43.2)

Photochemotherapy 3 (7.5) 11 (27.5) 1 (2.4) 5 (12.2) 20 (12.3)

BMI, body mass index; BSA, body surface area; HD, high dose; IGA mod 2011, Investigator’s Global Assessment Modified 2011; LD, low dose; PASI, Psoria-
sis Area and Severity Index; SD, standard deviation; SEC, secukinumab.
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majority of the AEs reported up to Week 52 were of mild-

to-moderate severity. The overall incidence of AEs possibly

related to the study medication reported up to Week 52 was

higher in the etanercept group (14 patients, 34.1%) com-

pared to ‘any secukinumab LD’ group (13 patients, 23.2%)

and comparable with the ‘any secukinumab HD’ group (19

patients, 32.8%). No deaths were reported up to the Week

52 data cut-off. Overall, non-fatal SAEs and AEs leading to

treatment discontinuation up to Week 52 were infrequent

and occurred at similar frequency across groups (Table S3,

Supporting Information). During the 12-week induction per-

iod, 7 patients presented with injection site reactions. Two

(2.5%) patients in ‘any secukinumab’ dose group [2 (5%)

patients in the secukinumab LD group, none in the secuk-

inumab HD group], 3 (7.3%) patients in the etanercept

group and 2 (4.9%) patients in the placebo group. All

patients reported one unique event, except one etanercept

patient reporting injection site pain at five visits (Week 1, 2,

***P<0.0001; *P<0.05

ETN, etanercept; HD, high dose; IGA mod 2011, Investigator’s Global Assessment Modified 2011; LD, low dose; 
NRI, non-responder imputation; PASI, Psoriasis Area and Severity Index; PBO, placebo; SEC, secukinumab. 
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3, 4 and 8). All AEs were mild in intensity, had a duration

between 1 and 12 days and required no treatment except

injection site hematoma in the placebo group that was trea-

ted with arnica cream applications (3 days). Up to Week 52,

overall 7 patients (6.1%) in ‘any secukinumab’ dose group

and 4 patients (9.8%) in etanercept group experienced injec-

tion site reactions up to Week 52. All events were mild in

intensity and required no treatment except one case (appli-

cation site erythema) in the etanercept group treated with

loratadine (1 day) (Table 2). Other AEs of interest are dis-

cussed in the Supporting information.

Discussion
The treatment options for psoriasis have expanded over the

past decade, although in children, the options are limited and

many therapies (topicals and conventional systemics) are used

off-label.7,8,20,21 Despite the mostly recent approvals of biolog-

ics for use in paediatric psoriasis, there is still a medical need

to expand efficacious and safe first-line systemic treatment

options in the paediatric population. In adult patients, secuk-

inumab has been proven to achieve rapid and sustained long-

term efficacy in skin clearance, with onset of relief as early as

Week 4,35 ~80% of patients achieving PASI 90 at Week 16,33

and long-lasting clear skin through 5 years.36 Secukinumab

paediatric programme includes 2 studies in patients (aged 6

to <18 years) with severe (NCT02471144) and moderate-

to-severe (NCT03668613) plaque psoriasis with an active

treatment period of 236 and 208 weeks, respectively. In

the present study, 99.4% patients had severe disease (baseline

PASI > 20 and IGA mod 2011 score of 4) and all patients

had received psoriasis therapies prior to study entry. The

study achieved the primary objective and the key secondary

objective. Both secukinumab doses (LD and HD) were supe-

rior to placebo with respect to the co-primary endpoints of

PASI 75 and IGA mod 2011 0 or 1 response and the key sec-

ondary endpoint of PASI 90 at Week 12 (P < 0.0001 for all

comparisons). Secukinumab treatment demonstrated further

improvement in the PASI 75/90/100 and IGA mod 2011 0/1

responses peaking around Week 24 and maintained up to

Week 52. Both secukinumab dose groups (LD and HD)

achieved comparable PASI 75/90/100 and IGA mod 2011 0/1

responses at Week 12, and efficacy was sustained to Week 52.

However, higher response rates were observed with secuk-

inumab HD compared to LD in the bodyweight category

‘≥50 kg’. Thus for patients ≥50 kg, should the LD show

insufficient efficacy the HD may be considered for treatment.

Both secukinumab doses (LD and HD) demonstrated greater

clinical improvement compared to etanercept throughout the

study up to Week 52. Results of the patient-reported out-

come of CDLQI indicated continuous improvements in the

health-related quality of life and functional ability of the

secukinumab-treated patients (to a larger extent in the HD

group) compared to etanercept patients at Week 52. Impor-

tantly, the majority of patients reported no impact on QoL

(CDLQI 0 or 1) due to psoriasis symptoms at Week 52. Free-

ing children of the burden of psoriasis is especially important

in this vulnerable patient population to ensure an optimal

chance for physical and psychosocial development during

childhood.

Secukinumab was well tolerated at both doses (LD and HD).

The overall safety profile of secukinumab in this study was con-

sistent with that in adults in pivotal Phase 3 psoriasis tri-

als,31,33,35,36 and there were no new or unexpected safety signals.

Further long-term efficacy, safety, growth and development data
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are being collected up to 252 weeks (including 16-week follow-

up-period).

In conclusion, both doses of secukinumab demonstrated high

and sustained efficacy up to Week 52 in clearing skin and

improving health-related quality of life with a favourable safety

profile in paediatric patients with severe chronic plaque

psoriasis.
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