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Abstract: Psoriasis (PsO) is a chronic, systemic, immune-mediated inflammatory skin disease affecting 1% to 5% population
worldwide. In one-third of patients, the first symptoms of PsO manifest in childhood, with a mean age of nine years. Psoriasis in
children under 16 years of age constitutes 4% of dermatological problems in this age group. Chronic inflammation of the skin observed
in PsO is associated with a development of potentially serious comorbidities, including psoriatic arthritis, hypertension, metabolic
syndrome, cardiovascular diseases, inflammatory bowel disease, depression and anxiety. It is reported that among children with
psoriasis between 5 and 16 years of age health-related quality of life is reduced by 30.5%. Early diagnosis and effective treatment are
crucial in pediatric psoriatic patients to avoid future complications and stigmatization. Treatment for psoriasis consists of a range of
topical medications, phototherapy and non-biologic and biologic systemic therapies. Approved biologics for PsO in pediatric patients
include etanercept, adalimumab, ustekinumab, ixekizumab and secukinumab. Secukinumab, a recombinant, fully human monoclonal
antibody targeting IL-17A, was approved by the EMA (2020) and FDA (2021) in pediatric patients above 6 years of age for the
treatment of moderate to severe plaque psoriasis who are candidates for systemic therapy. This review discusses the selection and
acceptability of secukinumab in children with psoriasis.
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Psoriasis and Pediatric Psoriasis - Introduction

Psoriasis (PsO) is a chronic, systemic, immune-mediated inflammatory skin disease affecting 1% to 5% population
worldwide.' It is characterized by increased proliferation of keratinocytes caused by an induced activity of T-cells with
an important role of genetic and epigenetic factors.*> The most common variant of psoriasis, plaque psoriasis is
characterized by red plaques covered with silver or white scales localized mainly around elbows, knees, scalp and
trunk.® Psoriasis may also affect nails and scalp. In one-third of patients, the first symptoms of PsO manifest in
childhood, with a mean age of nine years.” Psoriasis in children under 16 years of age constitutes 4% of dermatological
problems in this age group.’

Chronic inflammation of the skin observed in PsO is associated with a development of potentially serious comorbid-
ities, such as obesity, type 2 diabetes, dyslipidemia, hypertension, metabolic syndrome, cardiovascular diseases (CVD),
arthritis (including psoriatic arthritis — PsA), inflammatory bowel diseases (IBD), non-alcoholic fatty liver disease,
multiple sclerosis, depression and anxiety.* ' Triggering factors in children psoriasis slightly differ from adults and
include trauma, stress and bacterial infections.’

Because of skin lesions, children with PsO often face stigmatization which dramatically decreases their quality of life,
causing social isolation and difficulties in learning. This may affect not only childhood, but also influence their future
life, including choosing an occupation and whether to start a family.'*'° It is reported that among children with psoriasis

between 5 and 16 years of age health-related quality of life is reduced by 30.5%.'¢ Interestingly, the impairment of
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quality of life in children with psoriasis seems to be greater than atopic dermatitis, alopecia and acne.'® The psycholo-
gical impact of the unpredictability of the course of skin disease leads to frustration and lack of satisfaction from
treatment.'® Parents or caregivers of children with PsO often also suffer from anxiety, guilt and depression that decreases
their quality of life and affects family interrelationships.'” Early diagnosis and effective treatment seem to be crucial in
pediatric psoriatic patients to avoid future complications and stigmatization.

Measurement of Psoriasis Severity
Assessing the intensity and severity of psoriasis in children, as well as in adults, guides the doctors to choose the right
treatment for the patients. The severity of psoriasis in children can be measured by a number of methods including
assessment of the Body Surface Area (BSA) covered with psoriatic lesions, the Psoriasis Area and Severity Index (PASI)
Investigator’s Global Assessment (IGA) and the Children’s Dermatology Life Quality Index (CDLQI), with a separate
version for infants called the Infants’ Dermatology Life Quality Index (IDLQI).'®?* Body surface area describes the
percentage of involved skin with psoriatic lesions. A standard way to measure BSA in children is the rule of nines, the
same as used in burns assessment, with adjustment to the age of the child. Commonly, psoriasis with BSA of less than
3% of involved skin is considered as mild, from 3 up to 10% to be moderate, and equal and above 10% is considered as
severe disease. PASI score assesses not only the involved skin area, but also psoriasis intensity (redness, scaling and
plaque thickness). The PASI score ranges from 0 to 72, in which the score between 0 and 5 describe none to mild
psoriasis, 6 to 10 moderate, and 10 and above severe PsO. PASI scores are also used for monitoring the clinical response
to the treatment. For example, if the patient achieves PASI 50 it means the reduction of PASI score by 50%, or PASI 75
means reduction of PASI by 75% from the baseline. The CDLQI is a 10 question survey which includes questions about
the severity of pruritis, impact of skin lesions on self-esteem, relationships, clothing, physical activities and hobbies,
education, stigmatization and quality of sleep.'®** Maximum score of CDLQI is 30 and the results between 7 and 12
show moderate impact and results above 12 show a very large effect of the disease on the quality of patients’ life. The
survey for patients from 4 to 16 years of age is also available in cartoon format, which may appeal more to younger
children.'® For children aged from 0 to 4 years old there is a separate questionnaire called the Infants’ Dermatitis Quality
of Life Index based on the same principle.* Additionally, the Investigator’s Global Assessment (IGA) scale may be used
by the clinicians for grading the severity of the disease.”> IGA scale is a simple instrument providing a clinician’s
subjective evaluation of psoriasis severity with scores of 0 (clear skin), 1 (almost clear), 2 (mild), 3 (moderate) or 4
(severe).

In clinical trials, recommendations for treatment and every day assessments, simplified versions of BSA, PASI,
CDLQI and IGA scores for severity of the disease are used (Table 1).

Topical and Conventional Treatment for Pediatric Psoriasis

Diagnosing psoriasis in children has its challenges, especially in very young patients, however it should not be a problem
for majority of physicians. Therapy, mainly due to the necessity of treating children off-label, may be more
challenging.®*® Treatment for psoriasis consists of a range of topical medications, phototherapy, non-biologic and
biologic systemic therapies. Topical treatment of PsO is mostly based on corticosteroids, calcineurin inhibitors, and
vitamin D3 analogues. Combination of topical medications, including also topical tazarotene, anthralin and coal tar,

Table | Four Most Common Scales Used in the Assessment of Psoriasis in Children

Scale Description Minimal Score | Maximum Score | Mild PsO | Moderate to Severe PsO
BSA Body Surface Area 0% 100% 0to 99 210
PASI Psoriasis Area and Severity Index 0 72 0to 99 210
CDLQI | Children Dermatology Life Quality Index 0 30 0to9 210
IGA Investigators Global Assessment 0 4 0to2 >3

Abbreviation: PsO, psoriasis.
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which are still available in some countries, may be also an option.*'* Another treatment used in pediatric psoriasis is
narrow band-UVB therapy (NB-UVB). The course of NB-UVB includes around 30 short sessions of exposure to the UV
wavelength of 311-313 nm and is considered safe and effective.”” Data on efficacy and safety of oral psoralens with
UVA (PUVA) therapy in children with PsO are limited, however due to the side effects of the treatment it should not be
used in children younger than 12 years old and currently is used less often in adults.”® Phototherapy requires regular
visits to the treatment center over a period of time, which may be troublesome for parents and caregivers. There are
several nonbiologic agents used in the treatment of moderate to severe psoriasis in children. Methotrexate (MTX),
acitretin and cyclosporin A (CsA) are the most frequently used, but none of them is registered for pediatric psoriasis
treatment.'”?°>° The main objective in the treatment of PsO in children is to control and maintain remission of skin
lesions.

Biological Treatments for Pediatric Psoriasis

Depending on the country, there may be different approvals for biological treatment in children, however it is the first
group of medications with clinical trials and registrations in this group of patients.**' The availability of biological
treatment in many countries may still be limited to referential medical facilities which in consequence reduces its
accessibility for pediatric patients. Approved biologics for PsO in pediatric patients (depending on the country and
medical agency) are etanercept, adalimumab, ustekinumab, ixekizumab and secukinumab (Table 2). Biologics are more
likely to be prescribed in patients with moderate-to-severe PsO, overweight and with concomitant psoriatic arthritis.**
Approximately 25% of pediatric patients with psoriasis are treated with biologics at some point in their life, and one-third
of them will also simultaneously receive topical and/or conventional treatment.** The real-life study conducted among
psoriatic patients by Marques et al** which included also children revealed superior effectiveness of biological medica-
tions when compared to topical and non-biological therapies, but higher rate of side effects including mild infections,
which are consistent with other studies.*® European recommendations emphasize that choosing biologics for patients
should be influenced by specific circumstances, such as presence of comorbidities, pregnancy or chronic infections.
However, due to lack of long-term results of head-to-head studies, it is still unknown which biologic treatment should be
primarily used in treatment for pediatric patients with PsQ.*

Role of IL-17 in Inflammatory Reactions and Psoriasis

It has been known for a long time that several cytokines are taking part in the development of psoriasis.’’ Beyond
TNF-a, IL-12, IL-23 and IFN-y, IL-17 seems to play a key role in the immunopathogenesis of psoriasis.>>"** Many
types of immune cells, including dendritic, natural killer, macrophages, and T-cells are producing the IL-17 family
cytokines.”® IL-17 drives the inflammations by stimulating production of antimicrobial peptide LL37, IL-6, and 8,
granulocyte colony-stimulating factor, chemokine ligand 20, and granulocyte-macrophage-colony stimulating factor.*
Genomic sequencing has led to the identifications of six IL-17 subtypes, IL-17A, B, C, D, E (also known as IL-25), and
IL-17F, of which both IL-17A and IL-17F are most homologous (55%) and seem to be most important in psoriatic
pathological pathways.*®*'** Physiologically, IL-17A takes part in many phenomena, such as antimicrobial defense
(against bacteria and fungi), the metabolic function of adipocytes, keratinocyte differentiation, thermoregulation, bone
growth and regeneration, and wound healing.*® Elevated levels of this interleukin were observed in autoimmune diseases
and cancer progression. Involvement of IL-17A has been described in plaque psoriasis (PsO), psoriasis arthritis (PsA),
ankylosing spondylitis, hidradenitis suppurativa (HS), pityriasis rubra pilaris (PRP), and Behget’s disease. Increased
levels of IL-17 induce the inflammatory reaction with hyperproliferation of keratocytes causing psoriatic plaque. It is also
hypothesized that blocking the hyperactivity of Th17 lymphocytes may even reduce the risk of atherosclerotic plaque

development.'%3%43

Secukinumab

Through understanding that IL-17 plays a crucial role in the pathogenesis of psoriasis, developing the treatment blocking
the pathway of this interleukin seemed to be an obvious choice. There are two ways to inhibit the IL-17 pathway:
blocking the receptors or/and directly blocking the molecule. Secukinumab, a recombinant, fully human monoclonal
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Table 2 Biological Agents Registered by FDA and EMA for Pediatric Plaque Psoriasis Treatment

sinusitis

Biological Mechanism | Year of Current | Accepted Age by | Available Pediatric Approved Dose Dosage Frequency Most Common AEs Special
Agent Age Approval Doses Warnings®®
for Children
with PsO by
FDA EMA FDA EMA FDA EMA FDA EMA
Adalimumab TNF-a Not 2015 Not 24 years For PsO Not approved 20 mg in Not Week 0, | Upper respiratory Severe
(ADA) inhibitor approved approved 20 mg, patients approved | then every tract infections, infections,
40 mg 2|5 kg and other week | injection site reactions | advanced heart
<30 kg; failure,
40 mg tuberculosis
230 kg
Etanercept TNF-a 2016 2011 24 years | 26 years 25 mg, 0.8 mg/kg; Maximum dose Once a week Upper respiratory Severe
(ETA) inhibitor 50 mg 50 mg tract infections, infections,
nasopharyngitis, advanced heart
streptococcal failure,
pharyngitis, sinusitis, tuberculosis
headache, injection site
reactions
Ustekinumab IL-12/23 2022 2019 26 years For PsO 0.75 mg/kg in patients with BM | Week 0, 4; then every | Nasopharyngitis, upper Clinically
(UST) inhibitor 45 mg < 60 kg; 45 mg 260 kg < 100 kg; 12 weeks respiratory tract important
90 mg 90 > 100 kg infections, injection site | active infections
reactions, headache
Ixekizumab IL-17A 2020 26 years 80 mg, 20 mg in patients 40 mg in Double dose at week 0; Upper respiratory Clinically
(IXE) inhibitor (2x40mg) | with BM <25 kg; patient then single dose every 4 tract infections, important
40 mg in patient | with BM > weeks injections site reaction, | active infections
with BM > 25 < | 25 <50 kg; sinusitis including
50 kg; 80 mg 80 mg candidiasis
>50kg >50kg inflammatory
bowel diseases
Secukinumab IL-17A 2021 2020 26 years 75mg, 75 mg in patients with BM < Week 0, |, 2, 3, 4; then Upper respiratory Clinically
(SEC) inhibitor 150 mg, 50 kg; 150-300 mg > 50 kg every 4 weeks tract infections, important
300 mg injections site reaction, | active infections

including
candidiasis
inflammatory

bowel diseases

Abbreviations: FDA, Food and Drug Administration; EMA, European Medicine Agency, AEs, adverse effects; PsO, psoriasis; BM, body mass.
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antibody targeting IL-17A, is approved by European Medicine Agency (EMA) and by the Food and Drug Agency (FDA)
in the USA for the treatment of moderate to severe plaque psoriasis in pediatric patients above 6 years of age who are
candidates for systemic therapy (EMA) or phototherapy (FDA).

Secukinumab in Pediatric Patients
The data on treatment with secukinumab in pediatric patients with PsO is still limited as it was registered in children in
2020-21. However, the results of clinical trials and real-life experience do exist for adults.**

Three clinical trials on secukinumab in children with psoriasis have been published so far (December 2022). The first
double-blind randomized, controlled trial compared the efficacy and safety of low and high dose of secukinumab when
compared to placebo and etanercept (TNF-a inhibitor) in pediatric patients with psoriasis. One hundred and sixty-two
children and adolescents from 6 to 18 years of age with severe chronic plaque-type PsO were enrolled.*> PASI score >20,
Investigator’s Global Assessment (IGA) of 4, and BSA > 10% were among the inclusion criteria for the study. All
patients had a history of psoriasis >3 months and were assessed as candidates for systemic therapy. Patients with active
inflammatory diseases and other types of psoriasis were excluded from the study. Patients were randomized to four arms:
receiving low-dose (LD, n = 40) secukinumab of 75 mg per injection in patients with weight <50 kg, and 150 mg in
patients with weight >50 kg, receiving high-dose (HD; n = 40) secukinumab of 150 mg in patients with weight <25 kg,
150 mg in patients weighing >25 and <50 kg, and 300 mg in patients with a weight >50 kg; receiving etanercept (n = 41)
with a dose of 0.8 mg per kilogram of body mass (up to 50 kg), or receiving placebo (n = 41). Patients received
secukinumab and placebo injections at weeks 0, 1, 2, 3, and 4 and then every 4 weeks, and patients who were
administered etanercept received injections every week. At twelve weeks of the trial, the mean PASI scores improved
from baseline by 82.9% in the LD SEC group, and by 79.9% in the SEC HD group in comparison to 29.3% in the
placebo group and 74.2% in the etanercept group. Both secukinumab doses (LD and HD SEC) demonstrated greater
clinical improvement compared to etanercept throughout the study up to week 52. The mean PASI scores improved by
92.6% in the LD SEC group, 91.8% in the HD SEC and 77.7% in the etanercept group. This effect was even more
pronounced at week 52, with the improvement by 92.6% (LD SEC) and 91.8% (HD SEC) with etanercept group showing
reduction of the PASI score by 77.7% in comparison. The authors of the paper emphasize that patients >50 kg should be
considered for the higher dose of secukinumab if a low dose provides insufficient efficacy. The quality of life among
treated patients also improved in both LD and HD SEC groups when compared to placebo and etanercept groups. Scores
of 0 or 1 in CDLQI were achieved by 44.7% (LD SEC group), 50.0% (HD SEC group), 15% (placebo group), and 36.6%
(etanercept group) at week 12 and in 60.6% in LD SEC group, 66.7% in HD group and 44.4% in etanercept group at
week 52. Secukinumab was also well tolerated in both LD and HD SEC groups. Reported adverse effects (AE) were
consistent with the data from clinical trials in adult PsO patients. The most frequent AEs were mild infections, injection
site reactions, headaches, and neutropenia. Only in three patients (out of 114) treated with secukinumab, the treatment
was discontinued due to the AEs. No cases of inflammatory bowel disease were reported over 52 weeks observation
period.

Another trial was an open-label, randomized, Phase 3, two-arm, multicenter study in pediatric patients aged 6 to <18
years with moderate to severe chronic plaque psoriasis. This was published first with the results from week 24 and then
with observation up to 52 weeks of treatment.*®*’ Inclusion criteria included PASI score >12, IGA (modification 2011)
score >3, and BSA > 10% at randomization. All patients had a history of psoriasis >3 months and were assessed as
candidates for systemic therapy. Patients with other subtypes of psoriasis and active inflammatory diseases were
excluded. Eighty-four patients were divided into two arms: low-dose SEC (n = 42), and high-dose SEC (n = 42).
Early improvements were seen with a reduction of PASI score by 75% (PASI 75) responses in 61.9% (LD) and 71.4%
(HD) patients at week 4. PASI 75 and IGA 0/1 score responses increased in week 24 (LD: 95.2%/88.1% and HD: 96.9%/
93.3% respectively) and sustained up to week 52 (LD: 92.8%/88.9% and HD: 93.3%/84.7% respectively). By week 52
the reduction of PASI score by 90% and 100% were obtained in 78.7% and 53.5% patients, respectively, in the LD group
and 84.7% and 70.0% in the HD group. CDLQI scores 0/1 were achieved in 50.0% and 61.9% of patients in week 12,
which increased to 70.7% and 70.3% in week 52, respectively, in the LD and HD groups. Statistical analysis revealed
consistent secukinumab efficacy across all subgroups (separated by age, body, weight, disease severity scores, and drug
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dose). Treatment emergent adverse events were reported by 65.5% of patients with no difference in frequency between
LD and HD groups. The most common AEs were infections and infestations, such as nasopharyngitis, diarrhea, and
vomiting. Mild severity Candida infections were reported in 3 patients, with no need for dose adjustment or stopping the
medication. Acne was reported in 6 patients with no link to the study medication or its dose. Six patients discontinued the
study due to: alanine aminotransferase and aspartate aminotransferase serum level elevation (n = 1 HD), hemorrhagic
diarrhea (n = 1 HD), lack of efficacy (n = 2, 1 LD and 1 HD) and subject/guardian decision (n = 2 LD). The case of
hemorrhagic diarrhea led to an investigation into possibility of inflammatory bowel disease diagnosis, which was not
confirmed.

The results of presented clinical trials are similar to those conducted in adult patients.** Meta-analysis using SUCRA
(surface under cumulative ranking curve) performed by Huang et al*® showed that among all available clinical trials with
biologics in pediatric population (etanercept, adalimumab, ustekinumab, ixekizumab and secukinumab), low dose
secukinumab showed the best PASI 90 response (84.7%), followed by ixekizumab (70.8%) at weeks 12—16. Similar

analysis was provided by Gohlen at al.*’

confirming efficacy of biologics in both pediatric and adult populations. Another
analysis by Lernia et al’® also showed superiority of anti-IL-17 and anti-IL12/23 agents when compared to anti-TNF-a
therapies. Specifically, they reported that treatment with anti-IL-12/23 and anti-IL-17 showed a better number needed to
treat for achieving PASI 75 and treatment with anti-IL-17 for PASI 90.

Overall infections (the most common side effect of biologics treatment) were more frequent with TNFo inhibitors
than other groups of biologics. As IL-17 is involved in neutrophil recruitment, production of antimicrobial peptides and
maintaining the skin/mucous membranes barrier, using anti-IL17 biologics may be connected to higher levels of Candida
infections, which were reported in 0.0-1.8% pediatric patients in the clinical trials.**** Candida infections connected
with secukinumab use were all mild to moderate in severity. Anti-IL17 medications may worsen the course of
inflammatory bowel disease (IBD).”" In the pediatric clinical studies for secukinumab and ixekizumab IBD was reported
in 0-1.5% patients. As in adults, this group of biologics should not be prescribed for patients with diagnosed

inflammatory bowel disease and the patients’ history should be screened for the symptoms.®'~'->2

Selection of Pediatric Patients for Secukinumab

Secukinumab is indicated for the treatment of moderate to severe plaque psoriasis in children from the age of 6 years
who are candidates for systemic therapy. Both clinical trials on the efficacy of secukinumab in pediatric patients with PsO
revealed efficacy and safety in children and adolescents with moderate-to-severe chronic psoriasis, however patients with
other active inflammatory conditions were excluded. Unfortunately, there are no clear dermatological guidelines for the
specific indication for each biologic (including secukinumab) in pediatric patients. Clinical guidelines and recommenda-
tions are based on available scientific data; however, it does not mean that those medications can be freely prescribed for
the patients. National Institute of Clinical Excellence (NICE) in the UK recommends secukinumab in children with PASI
score >10 but only if the disease did not respond to other systemic treatments including ciclosporin, methotrexate and
phototherapy, or these options are contraindicated or not tolerated. There is also a commercial agreement with the
National Health Service regarding funding of the treatment and recommending to the doctors to choose the least
expensive medications from the range of suitable treatments for the particular patients.”® If the patients do not achieve
PASI 75 at 12 weeks the treatment must be stopped. NICE puts secukinumab effectiveness above etanercept and on
similar level to ustekinumab, however there are no direct head-to-head studies. Adalimumab effectiveness when
compared with secukinumab is uncertain. Recommendations for pediatric psoriasis patients developed by Peris et al>*
suggest that early treatment with biologics in pediatric patients with moderate to severe psoriasis may positively modify
the disease course. At the same time, they agreed that choosing the right systemic therapy must be based on the child’s
age, psoriasis severity, comorbidities, no response to topical treatments and phototherapy and the psychological and
social state of the patients, including the impact of the disease on the quality of life. Overall, in their algorithm for
pediatric psoriasis treatment, they do recommend biologics (as the first line of systemic therapies equally to narrow-band
UVB) in children with PASI >10 or BSA >10 and CDLQI >10. Joint American Academy of Dermatology and National
Psoriasis Foundation guidelines of care for the management and treatment of psoriasis in pediatric patients published in
2019, before the registration for secukinumab was obtained in this age group, recommend etanercept and ustekinumab
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and to a lesser extent adalimumab and infliximab.'® Recommendations of the Polish Dermatological Society for pediatric
psoriasis treatment suggest to consider systemic treatment, preferably biologics in all children with PASI > 10 and/or
BSA > 10% and/or CDLQI > 10.7%7

There are no published clinical trials on the efficacy of secukinumab in other types of psoriasis; however, few case
studies indicate that the medication may be used successfully in psoriatic disorders. Children with generalized pustular
psoriasis (GPP) due to a deficiency of IL-36 receptor antagonist (DITRA) successfully treated with secukinumab were
reported.’®® Albela et al®® described case series of four pediatric patients with acute GPP who were treated with off-
label use of secukinumab, with a dose of 150 mg per injection in patients under 30 kg, and with an initial dosage of
300 mg following 150 mg per injection in a patient with body mass over 40 kg. Patients with an insufficient outcome
with conventional treatment (oral acitretin, cyclosporin) received secukinumab injections with clearance of skin lesions

in up to 50% of baseline findings within 48 hours. In January 2023 Ruan et al®°

published a retrospective analysis of 18
children with general pustular psoriasis treated with secukinumab with a 48 weeks observation period. Secukinumab was
used at a dose of 75 mg at weeks 0, 1, 2, 4 and every 4 weeks thereafter. Significant improvement was observed as early
as after 3 days from injection with disappearance of pustules and gradual reduction of erythema and scaling over the next
2 weeks. At 48-weeks 88.9% of patients were free of lesions. No serious adverse reactions were observed, with eczema-
like reactions, nasopharyngitis, headaches, injection site reactions and diarrhea presented in single patients. Assessments
of quality of life were performed with CDLQI and Pediatric Quality of Life Inventory scale. Both showed a significant
negative impact of the disease on the patients’ physical and psychosocial status and the treatment with secukinumab
remarkably improved those scores.

In 2018, Craiglow et al®'

(CAPE) describing the spectrum of skin disorders with clinical features of psoriasis, pityriasis rubra pilaris, ichthyosis

proposed a new dermatological condition, CARD14 - Associated Papulosquamous Eruption

and/or atopic dermatitis. The authors suggest that after the confirmation of CARDI4 mutations, physicians should
consider treatment with secukinumab in this group of patients. Secukinumab treatment was also used in different
types of ichthyoses with mixed results.®*

Currently, results of phase 3 clinical trials with secukinumab in the juvenile idiopathic arthritis including juvenile psoriatic
arthritis patients were published, showing significantly longer time to disease flare when compared with placebo-treated
patients.* Majority of the site effects were similar to those observed in adult patients treatment, with nasopharyngitis, nausea,
upper respiratory tract infections, oropharyngeal pain, headache, fever and diarrhea being the most common ones. In one
patient Crohn’s disease was diagnosed during the study. In all 86 treated patients discontinuation of the treatment due to AE
happened in 8 (9.3%), but 5 of them were in the placebo group. The FDA approved secukinumab for children aged 2 years or

older (EMA for >6 years of age) with active juvenile psoriatic arthritis in 2022.

Secukinumab Acceptability for Pediatric Patients
The acceptability of health-care medication reflects the appropriation of the treatment based on anticipated or experi-
enced responses to the intervention.®® It consists of factors such as burden (which may be reason of treatment
discontinuation), side effects, experience and satisfaction of the patients but also physicians, and cost of the therapy.
Patients and their parents/caregivers expect full clearance of skin lesions and pruritis, long-term remission and using safe
and effective treatment.°® As one may expect children put preference for non sticky medications, giving quick results and
no or fewer blood samples needed.®® From the clinicians’ point of view, the aim of treating children with psoriasis is to
stop the inflammation and achieve clinical remission.>

In all pediatric clinical trials of secukinumab, no deaths were reported, and severe AEs were rare. The most
commonly reported AEs in all studies were mild infections.*> ™’ A few case reports of more severe infections were
described, including a case of staphylococcal toxic shock syndrome associated with secukinumab treatment in a 6-year-
old girl with psoriasis and necrotizing fasciitis in a patient with severe combined immunodeficiency.®”*® Those cases
emphasize the role of IL-17 in the antimicrobial response and the need for screening patients for wounds and skin
infections, including candidiasis, during secukinumab treatment.®”®® Injection site reactions with secukinumab (6%)
were mild and mostly did not require any treatment. Hypersensitivity reactions need to be immediately assessed and
treated, and the treatment should be discontinued.” It is important to remember that it is not recommended to use
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Initial dosing Maintenance dosing
1 injection 1 injection
(75/150/300 mg) (75/150/300 mg)
a week for 5 first doses every 4 weeks

A Y Y Y Y

Figure | Administration of secukinumab algorithm.

secukinumab in patients with IBD. So far, secukinumab safety profile in children has not showed significant differences
when compared to adults. However, there are no head-to-head studies comparing secukinumab and other biologics
(excluding etanercept) and systemic medications in the pediatric population regarding efficacy, safety and acceptability.
Meta analysis with such a small number of studies may be underpowered, therefore more published clinical and real-
world studies, which are ongoing, would be beneficial for further assessment of secukinumab position in psoriasis
treatment in children.*>°

Secukinumab is available in three doses: 75 mg (in pre-filled syringe), 150 and 300 mg in pre-filled syringe and
recently pre-filled pen, all administered subcutaneously (Figure 1). One of the main disadvantages of secukinumab for
children is the route of admission. Subcutaneous injections can be not well tolerated due to needle phobia which is
common in pediatric population. However, it is possible to use various techniques that reduce discomfort and anxiety
during the injection, such as diverting the child’s attention or application of cold compresses.®'*®” Recently available pre-
filled pens may reduce this disadvantage significantly.

As mentioned before, major factors in the acceptability of medications are their price, availability, and route of
administration. Secukinumab is not reimbursed in many countries and facilities that provide this medication are limited.
In the USA, requirement for administration of biologics by payers is insufficient response to the conventional treatment
despite lack of on-label indications, limited efficacy and safety data.”® Sometimes, the insurance cover of newer biologics
is denied, even with registration for pediatric patients.”' In Poland, secukinumab for children with psoriasis can be
provided free of charge only through an emergency access to medications pathway where acceptance criteria are very
strict, and require fulfillment of several conditions.

Conclusion

Considering possible complications of chronic inflammation and comorbidities of PsO, it is crucial to start an effective
treatment as soon as it is possible. Secukinumab was proved to be safe and effective medication in pediatric patients with
psoriasis. Clinical trials and case studies show that it is a highly effective drug with a rapid and sustained clinical
response. Also, relatively infrequent administration of the drug may increase acceptability for children. However, it is
worth remembering that patients can develop infections and other side effects that rarely, but potentially can have
profound consequences. Individualized and holistic medical care ongoing with close monitoring, as well as good contact
between doctors and parents or legal guardians of patients, can help in safe treatment with secukinumab.
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