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ABSTRACT

Background

Psoriasis is a chronic skin disease that may develop at any age. Estimates for the United States and Europe suggest that psoriasis accounts
for 4% of skin diseases in children. In most cases, the condition is mild and can be treated with creams. However, a small percentage
of children have moderate to severe disease that requires drugs, such as ciclosporin or methotrexate, and some will require injections
with newer biological agents, such as anti-TNF (tumour necrosis factor) drugs. Anti-TNF drugs (among them etanercept, infliximab, and
adalimumab) are designed to reduce inflammation in the body caused by tumour necrosis factor. Evidence for the safety and efficacy of
these biological agents in paediatric psoriasis is lacking.

Objectives

To assess the efficacy and safety of anti-TNF agents for the treatment of paediatric psoriasis.

Search methods

We searched the following databases up to July 2015: the Cochrane Skin Group Specialised Register, the Cochrane Central Register of
Controlled Trials (CENTRAL; 2015, Issue 6), MEDLINE (from 1946), Embase (from 1974), and LILACS (from 1982). We also searched 13
trials registers and checked the reference lists of included studies and key review articles for further references to relevant randomised
controlled trials (RCTs). We handsearched conference proceedings and attempted to contact trial authors and relevant pharmaceutical
manufacturers. We searched the US Food and Drug Administration's and European Medicines Agency's adverse effects databases.

Selection criteria

All relevant RCTs that evaluated the efficacy and safety of anti-TNF agents for the treatment of chronic plaque psoriasis in individuals less
than 18 years of age.

Data collection and analysis

Two review authorsindependently checked titles and abstracts and performed data extraction and 'Risk of bias' assessment of the included
studies. One review author entered data into Review Manager (RevMan), and a second review author checked the data. We also attempted
to obtain unclear data from the trial authors where possible.

Our primary outcomes were investigator-assessed number of participants achieving a 75% improvement in Psoriasis Area and Severity
Index-75 (PASI 75) compared to baseline, improvement in quality of life using an instrument such as Children's Dermatology Life Quality
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Index (CDLQI), and adverse effects. Our secondary outcomes included the proportion of participants achieving PASI 50 and the Physician's
Global Assessment (PGA).

Main results

We included one study with 211 participants (median age 13 years), in which etanercept (dosage ranged from 0.8 to 50 mg per kilogram of
body weight) was compared to placebo. Follow-up was over a 48-week period.

At week 12, 57% versus 11% who received etanercept or placebo, respectively, achieved the PASI 75 (risk ratio 4.95, 95% confidence interval
(Cl) 2.83 to 8.65; high-quality evidence). Absolute risk reduction and the number needed to treat to obtain a benefit with etanercept was
45% (95% Cl 33.95 to 56.40) and 2 (95% CI 1.77 to 2.95), respectively.

The percentage improvement from baseline of the CDLQI scores at week 12 was better in the etanercept group than the placebo group
(52.3% versus 17.5%, respectively (P = 0.0001)). Analysis between the groups showed an effect size that was clinically important (mean
difference 2.30,95% C10.85 to 3.75; high-quality evidence). However, means, medians, and minimal important difference results and results
of the Pediatric Quality of Life Inventory, Stein Impact on Family Scale, and Harter Self-Perception Profile for Children scores must be
interpreted with caution, as they were not prespecified outcomes.

Three serious adverse events were reported, but they were resolved without sequelae. Deaths or other events such as malignant tumours,
opportunistic infections, tuberculosis, or demyelination were not reported in the included study.

Also, 13% of participants in the placebo group and 53% in the etanercept group had a PGA of clear or almost clear (risk ratio 3.96, 95% Cl
2.36 to 6.66; high-quality evidence) at week 12.

Authors' conclusions

This review found only one RCT evaluating the use of this type of biological therapy. Although the risk of publication bias was high, as we
included only one industry-sponsored RCT, the risk of allocation, selection, performance, attrition, and selective reporting biases for all
outcomes (except for CDLQI) was low, and no short-term serious adverse events were found.

We can conclude, based on this single included study, that etanercept seems to be efficacious and safe (at least in the short term) for the
treatment of paediatric psoriasis. However, as the GRADE approach refers not to individual studies but to a body of evidence, we shall wait
for the results of the ongoing studies in a future update of this review. In addition, future studies should evaluate quality-of-life endpoints
established a priori and standardise primary outcome measures such as PASI 75, and should include the PGA as a secondary endpoint.
Also, collating and reporting adverse events uniformly is required to better evaluate safety.

PLAIN LANGUAGE SUMMARY

Anti-TNF agents for paediatric psoriasis
Background

Psoriasis is a long-term skin disease that may develop at any age. Estimates for the United States and Europe suggest that psoriasis
accounts for 4% of skin diseases in children. In most cases, the condition is mild and can be treated with creams. However, a small
percentage of children have moderate to severe disease that requires drugs, such as ciclosporin or methotrexate, and some will require
injections with newer biological agents, such as anti-TNF (tumour necrosis factor) drugs. Anti-TNF drugs (among them etanercept,
infliximab, and adalimumab) are designed to reduce inflammation in the body caused by tumour necrosis factor.

Review question

Are anti-TNF drugs such as etanercept, infliximab, and adalimumab safe and effective for treating moderate to severe psoriasis in children
under 18 years of age?

Study characteristics

We searched for all randomised controlled trials (RCTs) that assessed the efficacy and safety of anti-TNF agents for the treatment of
long-term plaque psoriasis in individuals younger than 18 years of age. We searched databases up to July 2015. Only one study (with
three phases: a 12-week randomised, double-blind, placebo-controlled phase; a 24-week open-label phase, and a 12-week phase of a
randomised, double-blind, withdrawal-retreatment design) investigating one anti-TNF agent (etanercept) in 211 participants met the
inclusion criteria.

Key results

Evidence from this single included study suggests that by week 12 etanercept reduced the extent of the psoriasis in children when compared
with placebo. Although a few adverse events were reported, they were resolved without subsequent problems. We did not find any
evidence on long-term side effects of this drug from this included study.
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Quality of the evidence

Although this one RCT provided high-quality evidence for the Physician's Global Assessment and all Psoriasis Area and Severity Index scores
(75, 90, and 50) and moderate-quality evidence for quality-of-life outcomes, we found no further randomised studies either evaluating
etanercept or comparing other anti-TNF agents, highlighting the need for further well-designed randomised studies involving the use
of biological therapies in children and young people with psoriasis. Several studies are ongoing that have not yet been completed or
published. We plan to include the results of these in future updates of this review.

Anti-TNF agents for paediatric psoriasis (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Etanercept compared to placebo for paediatric psoriasis

Etanercept compared to placebo for paediatric psoriasis

Patient or population: people with paediatric psoriasis

Settings: multicentre
Intervention: etanercept
Comparison: placebo

Outcomes Illustrative comparative risks* Relative effect  Number of par- Quality of the Comments

(95% ClI) (95% Cl) ticipants evidence

(studies) (GRADE)
Assumed risk Corresponding
risk

Placebo Etanercept
PASI 75 114 per 1000 566 per 1000 RR 4.95 211 EBODD As this review assessed the quality of ev-
Participants achieving a 75% (323 t0 989) (2.83t0 8.65) (1 study) high idence of just 1 individual trial, a greater
improvement in the Psoriasis body of evidence is needed to make a
Area and Severity Index full recommendation
Follow-up: 12 weeks
PASI 50 229 per 1000 745 per 1000 RR3.26 211 SDOD As this review assessed the quality of ev-
Participants achieving a 50% (517 to 1000) (2.26t0 4.71) (1 study) high idence of just 1 individual trial, a greater
improvement in the Psoriasis body of evidence is needed to make a
Area and Severity Index full recommendation
Follow-up: 12 weeks
PASI 90 67 per 1000 273 per 1000 RR4.10 211 SODD As this review assessed the quality of ev-
Participants achieving a 90% (125 to 597) (1.88 to 8.95) (1 study) high idence of just 1 individual trial, a greater
improvement in the Psoriasis body of evidence is needed to make a
Area and Severity Index full recommendation
Follow-up: 12 weeks
PGA 133 per 1000 528 per 1000 RR 3.96 211 DODD As this review assessed the quality of ev-
Participants achieving a PGA of (315 to 888) (2.36 t0 6.66) (1 study) high idence of just 1 individual trial, a greater
‘clear' or 'almost clear' body of evidence is needed to make a
Follow-up: 12 weeks full recommendation
cDLQI - The mean - 211 SDDO As this review assessed the quality of ev-

CDLQI in the (1 study) moderatel idence of just 1 individual trial, a greater
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Scores range from 0 to 30. Low- intervention body of evidence is needed to make a
er scores indicate better health- groups was full recommendation

related quality of life. Calcula- 2.30 higher

tions are based on the change (0.85t0 3.75

from baseline to week 12 in higher)

both groups

Follow-up: 12 weeks

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
CDLQI: Children's Dermatology Life Quality Index; Cl: Confidence interval; PASI: Psoriasis Area and Severity Index; PGA: Physician's Global Assessment; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Downgraded one level due to selective reporting of means, medians, and the minimalimportant difference, as they were not prespecified in the methods section of the original
study.
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BACKGROUND

Description of the condition

Psoriasis is a chronic skin disease that may develop at any age. The
prevalence of condition is estimated to range from 0.5% to 3.8%
worldwide (Augustin 2010; de Jager 2010a; Seyhan 2006; Tollefson
2010). A United Kingdom study of both adults and children and
a paediatric population study in the United States demonstrated
an incidence of 140 per 100,000 and 40.8 per 100,000, respectively
(Huerta 2007; Tollefson 2010). It has been suggested that the
incidence of psoriasis in children and adults may be increasing
over time (Tollefson 2010). Approximately one-third of people with
psoriasis developed the condition before 20 years of age (Ferrandiz
2002; Tollefson 2010). Psoriasis in childhood and adolescence
differs from the onset of psoriasis in adulthood, which has led
to the concept of 'paediatric onset psoriasis' (POP) in contrast
to 'adult onset psoriasis' (AOP) (Raychaudhuri 2000; Sticherling
2011). Asin adults, in children chronic plaque psoriasis is the most
common subtype, accounting for between 30% and 60% of the
reported typesin children. It is common for the scalp and face to be
affected when it presents. Compared with adults, guttate psoriasis
is more frequent in children, asis flexural or inverse psoriasis, often
affecting the genital area (Benoit 2007; Leman 2001; Sticherling
2011).

The pathogenesis of psoriasis is still not fully understood, but
it is thought to develop in genetically predisposed individuals,
since 23.4% to 71% of children have a family history of psoriasis
(Silverberg 2009). An environmental trigger, such as a streptococcal
infection (Burden 1999; Farber 1999; Marji 2010), has been also
described. Psoriasis is a T-cell-mediated disease with elevated
levels of pro-inflammatory cytokines, such as interleukin-17 (IL-17)
(Chiricozzi 2011; Harper 2009), interferon-y (IFN-y) (Cai 2012; Victor
2003), tumour necrosis factor-alpha (TNF-a) (Victor 2003), 1L-22,
and IL-23 (Cai 2012; Chiricozzi 2014). Blocking the effects of TNF-
a with biological therapies has been shown to be therapeutically
effective in moderate to severe psoriasis (Blandizzi 2014; Victor
2003).

There is currently no universally agreed outcome measures to
assess severity and extent of disease in a paediatric population.
By default, the Psoriasis Area and Severity Index (PASI) has been
adopted as a measure of disease extentin clinical trials, although its
use has never been validated in children (Spuls 2010). In this index,
lesion characteristics and affected area are included in a formula
thatresultsin ascorefrom 0to 72 (Spuls 2010), butitis less accurate
in younger children due to differences in body surface area (BSA)
(Langley 2011).

Other tools used for the assessment of psoriasis in children are
the Patient Global Assessment, the seven-point Psoriasis Global
Assessment score (Paller 2008; Paller 2010a), and BSA, which is
based on the "rule of nines" (the head and neck, each arm, the front
and back of each leg, as well as the four trunk quadrants each cover
9% of body surface area with the genitalia covering the final 1% of
the body surface area) (Ramsay 1991; Spuls 2010).

The impact of psoriasis on children and their families is less well
documented than in adults, but data are emerging in this area
showing that there is significant disease impact in these people
and their families, mainly due to the associated symptoms of joint
pain and itch (Ganemo 2011). A quality of life (QOL) study on 379

children and adolescents aged between 5 and 16 years found QOL
impairment scores in psoriasis that were higher than in children
with acne or urticaria and similar to children with atopic dermatitis
(Beattie 2006).

Regarding the relationship between PASI and PGA and health-
related quality of life outcomes in children, only a moderate
correlation between PASI and PGA severity scores and Children's
Dermatology Quality of Life Index (CDLQI) in paediatric psoriasis
was found (de Jager 2010b).

Also, for children with psoriasis, there are limited supporting data
for associated comorbidities, such as cardiovascular disease. In
recent years, hypertension has been found to be increased in
childhood psoriasis (Augustin 2010).

Most psoriasis in children can be easily managed with topical
therapies. However, moderate to severe disease can be more
difficult to manage due to licensing limitations and the lack of
efficacy data related to the use of standard systemic agents and the
newer biological therapies (Sticherling 2011; Vogel 2012).

Children with more extensive lesions often require short courses
of phototherapy or systemic therapies. The commonly used oral
therapies in childhood (as in adults) are ciclosporin, methotrexate,
and acitretin (de Jager 2010a). Clinical studies of the use of
ciclosporinin childhood psoriasis are scarce; only case reports have
been described (Sticherling 2011).

The use of ciclosporin is justified for those with moderate to severe
disease, however adequate renal function and blood pressure
monitoring must be carried out (Sticherling 2011). Methotrexate
is available for longer term use in the paediatric population
(Sticherling 2011). Clinical double-blind studies exist for juvenile
idiopathic arthritis, and psoriatic arthritis rather than psoriasis.
Studies on the treatment of psoriasis in childhood are lacking,
and only individual case reports have been published. In addition,
acitretin can be used to treat psoriasis in children, but its effects
on epiphysial closure and on bone growth limit its use (Sticherling
2011).

The newer biological therapies may be beneficial for the treatment
of psoriasis in children. Evidence is required to assess the efficacy
of these agents and their side effects in a paediatric population.

Description of the intervention

A biologic or biotechnology-derived product is defined as "a
protein or nucleic acid-based pharmaceutical substance used for
therapeutic or in vivo diagnostic purposes, which is produced by
means other than direct extraction from a native (nonengineered)
biological source" (Walsh 2002). Recently, it has been shown
that children with moderate to severe psoriasis, which is poorly
controlled with other treatments, may benefit from biologic
therapies described below (Sticherling 2011). Currently, there are
no US Food and Drug Administration (FDA)-approved systemic
treatments for moderate to severe psoriasis in children and
adolescents. However, an etanercept study in children over eight
years of age resulted in the licensing of the medication in Europe
for children over this age (Sticherling 2011).

The anti-TNF class of drugs includes etanercept, infliximab, and
adalimumab, which act to down-regulate the biological effect of
the cytokine TNF-a, which has been shown to be integral in the
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pathogenesis of chronic plaque psoriasis (Fallon-Friedlander 2002;
Krueger 2004).

These biological therapies have FDA approval for the treatment of
other inflammatory disorders affecting children four years of age
or older, such as rheumatoid and psoriatic arthritis and Crohn's
disease (Fallon-Friedlander 2002; Krueger 2004).

Whilst all these therapies block the biological effects of TNF-a
(Krueger 2004), they are different drugs.

The first of these agents to gain FDA approval, infliximab, is a
chimeric monoclonal antibody that binds to TNF-a, blocking the
binding to receptors, with the consequent inactivation of the
inflammatory process, which is thought to play a key role in the
pathogenesis of psoriasis (Menter 2004). It is administered via
intravenous infusion, and although licensed for use in psoriasis in
adults, itis not currently licensed for use in children. Nevertheless,
its use in children older than six years of age has been licensed for
therapy-refractory Crohn's disease (Menter 2004; Sticherling 2011).

Adalimumab is a fully human monoclonal antibody that binds
to TNF-a, blocking its interaction with cell surface TNF receptors
(Lapadula 2014). It is licensed only for adults for the treatment of
chronic plaque psoriasis. Its use in children older than four years of
age has been licensed for polyarticular juvenile idiopathic arthritis
(Menter 2004; Sticherling 2011). In 2015, adalimumab was licensed
for the treatment of severe chronic plaque psoriasis in children
older than four years of age (EMA 2015).

Etanerceptis a fusion protein that binds to the extracellular domain
of the human TNF-a receptor, inhibiting the binding of TNF-a to cell
surface receptors. It is administered twice weekly by subcutaneous
injection (Fallon-Friedlander 2002; Krueger 2004). It currently has
FDA approval for juvenile idiopathic arthritis in children as young as
four years of age and was approved in 2002 for psoriatic arthritis. It
is the only TNF-a agent licensed for use in the United Kingdom and
Europe for children from eight years of age with moderate psoriasis
(Fallon-Friedlander 2002; Krueger 2004). A randomised controlled
trial (RCT) of etanercept administered to children for 12 weeks and
subsequent long-term data at 96 weeks suggest that the drug is
beneficial for psoriasis and appears to be well tolerated (Paller
2008; Paller 2010a).

In addition to direct TNF-a blocking agents, there are other
biologics that interfere indirectly with TNF-a cellular release,
such as agents targeting T-cells or antigen-presenting cells
(alefacept and efalizumab), 1L-12/IL-23 blockers (ustekinumab,
briakinumab), and phosphodiesterase-4 inhibitors (apremilast)
(Elliott 2009; Gordon 2012; Schafer 2012; Weger 2010). Recent
emerging biologics for psoriasis (ixekizumab, brodalumab) have
also focused on the inhibition of IL-17, which acts synergistically
with TNF-a (Chiricozzi 2011; Leonardi 2012; Papp 2012).

How the intervention might work

Tumour necrosis factor-a is an inflammatory cytokine that
orchestrates the inflammatory response and the production of
adhesion molecules (for example intercellular adhesion molecule
1, P-selectin, E-selectin) and pro-inflammatory molecules (for
example IL-1, IL-6, IL-8, NF-kappaB) (Victor 2003). The anti-TNF
therapies described reduce the biological activity of this cytokine
by down-regulating the stimulated pathways of keratinocyte

proliferation and cell adhesion, which drive psoriasis (Krueger
2002; Mittal 2010).

The immune system of some people with psoriasis does not
respond to treatment with TNF-blocking agents. This is called
primary treatment failure. Other individuals may respond initially,
with the treatment becoming less effective, demonstrating
secondary treatment failure (Puig 2013). Finally, there is also a
paradoxical 'triggering' of psoriasis in a subgroup of people treated
with anti-TNF agents for conditions such as rheumatoid arthritis
and Crohn's disease (Iborra 2011).

Why it is important to do this review

Children with moderate to severe psoriasis require adequate
treatment, and this cannot always be achieved with the
conventional systemic therapies described above. Individuals
with severe and recalcitrant disease may benefit from biological
therapies, which are still relatively new, high-cost drugs each
estimated to cost around GBP 10,000 per person per year (NICE
2012).

Evidence is required to assess the efficacy and safety of systemic
therapies for children in general, but particularly for these newer
biological therapies for which the long-term side effects are
unknown. The short-term side effects of these drugs in adults are
increasingly well understood and include reactions at the injection
site, allergic reactions, and re-activation of infections, particularly
tuberculosis (Marji 2010). Also, such long-term effects of these
drugs as lymphoma in children have been described (McCroskery
2010). Itis therefore important to evaluate the short- and long-term
adverse effects of these agents when they are used to treat children
with psoriasis.

In this systematic review we looked at the evidence for the efficacy
and safety of a subset of biological therapies in children, namely the
anti-TNF agents.

We published the plans for this review as a protocol: Anti-TNF
agents for paediatric psoriasis (Sanclemente 2012).

OBJECTIVES

To assess the efficacy and safety of anti-tumour necrosis factor
(anti-TNF) agents for the treatment of paediatric psoriasis.

METHODS

Criteria for considering studies for this review
Types of studies

All RCTs that evaluated the efficacy and safety of anti-TNF agents
for chronic plaque psoriasis treatment in individuals younger than
18 years of age.

Types of participants

In this review, we included any children (under 18 years old) with a
clinical or histopathological diagnosis of chronic plaque psoriasis.
This included types of psoriasis where there was an indication for
the use of anti-TNF agents, that is children with moderate to severe
plaque psoriasis who did not respond to, had a contraindication
to, or who did not tolerate other systemic therapies, including
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ciclosporin, methotrexate, or photochemotherapy using psoralen
(PUVA).

Types of interventions

Any anti-TNF agent (or any agent that acts to block the biological
activity of TNF-a) at any dosage, administered either orally,
subcutaneously, or intravenously, either alone or in combination
with additional agents. The considered comparators were:

1. any alternative active treatment (PUVA, narrow-band ultraviolet
B, acitretin, methotrexate, ciclosporin A, or any other biologic);

2. placebo;or
3. notreatment.

Types of outcome measures
Primary outcomes

1. Investigator-assessed improvement: proportion of participants
achieving PASI 75. (If this scale was not available, we planned to
use PASI 50 or PASI 90) (see Differences between protocol and
review).

2. Improvement in quality of life: assessed using a recognised
instrument (generic, dermatology-specific (such as CDLQI),
Pediatric Quality of Life Inventory, or a disease-specific
instrument).

3. Proportion of participants having any minor or major adverse
outcomes.

Secondary outcomes

1. Proportion of participants achieving PASI 50, PASI 90, or both.
Investigator-assessed improvement: PGA.
Investigator-assessed improvement: affected BSA.
Participant-assessed improvement: Patient Global Assessment.
Psoriasis remission, recurrence, and resource use.

ok w

Timing of outcome assessment: We planned to consider main and
secondary endpoint data (PASI 50, PASI 90, PGA, BSA, and adverse
events) at less than three months, between three months and one
year, and after one year. We grouped these into short, medium, and
long term, according to how they were assessed in the trials.

Search methods for identification of studies

We aimed to identify all relevant RCTs regardless of language
or publication status (published, unpublished, in press, or in
progress).

Electronic searches

We searched the following databases up to 20 July 2015:

« the Cochrane Skin Group Specialised Register using the search
strategy in Appendix 1;

« the Cochrane Central Register of Controlled Trials (CENTRAL)
2015, Issue 6, in the Cochrane Library using the strategy in
Appendix 2;

« MEDLINE via OVID (from 1946) using the strategy in Appendix 3;

« Embase via OVID (from 1974) using the strategy in Appendix 4;
and

o LILACS (Latin American and Caribbean Health Science
Information database, from 1982) using the strategy in Appendix
5.

Trials registers

We searched the following trials registers on 9 July 2015, using the
search terms in Appendix 6:

« The metaRegister of Controlled Trials
trials.com).

(www.controlled-

« The US National Institutes of Health ongoing trials register
(www.clinicaltrials.gov).

o The Australian New Zealand Clinical Trials
(www.anzctr.org.au).

« The World Health Organization International Clinical Trials
Registry Platform (www.who.int/trialsearch).

« The ISRCTN Register (http://isrctn.org).

« Netherlands Trial Register (http://www.trialregister.nl/).

Registry

« UMIN Clinical Trials Registry (UMIN-CTR) (http://
www.umin.ac.jp/ctr).

« NIH Clinical Research Studies (http://
clinicalstudies.info.nih.gov).

o Chinese Clinical Trial Registry (http://www.chictr.org.cn/

index.aspx).

« Clinical Trials Registry - India ( http://ctri.nic.in/Clinicaltrials/
advancesearchmain.php).

+ Registro Pulblico Cubano de Ensayos Clinicos
rpcec.sld.cu/).

« Registro Nacional de Ensayos Clinicos del Peru (http://
www.ins.gob.pe).

o The Latin American Clinical Trial Registry
www.latinrec.org), but found it to be currently inactive.

(http://

(http://

Searching other resources
References from included studies

We scanned the bibliographies of included and other important
studies and key review articles for further references to relevant
trials.

Unpublished literature

We corresponded with the following pharmaceutical companies
in order to obtain information about unpublished or ongoing
trials: Abbott and Amgen Inc (in 2002 Immunex was acquired by
Amgen Inc). In the United States, etanercept (Enbrel®) has been co-
marketed by Amgen and Pfizer, and Wyeth (which is part of Pfizer)
was its sole marketer outside the United States excluding Japan.
We corresponded with the following pharmaceutical companies,
which we believe market or distribute anti-TNF therapies, in order
to obtain information about unpublished or ongoing trials: Abbott;
Amgen Inc; Pfizer; Wyeth (which is part of Pfizer); UCB Inc; Janssen-
Cilag Ltd, which is now a subsidiary of Johnson & Johnson; UCB
S.A.; Merck Serono; and Janssen Biotech, Inc.

Conference proceedings

We scanned the abstracts of the American Academy of Dermatology
from February 2011 through to March 2015, and the European
Academy of Dermatology and Venereology meetings from
September 2011 through to September 2014. We also scanned the
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abstracts from the 23rd World Congress of Dermatology held in
Vancouver, Canada, in June 2015.

Adverse effects

We reviewed the US Food and Drug Administration quarterly
reports from April 2008 through to June 2015 without the use of a
specific search term. We consulted the European Medicines Agency
reports up to June 2015 to obtain safety data (see search strategy
in Appendix 7).

We also considered adverse and side effects described in our
included and excluded studies.

Data collection and analysis
Selection of studies

Two review authors (GS and JC) checked the titles and abstracts
identified from the searches. After reviewing the abstracts, they
retrieved the full text of potentially relevant studies for assessment.
Both review authors independently assessed if, from reading the
full text, each study met the predefined selection criteria. A third
review author (RM) was available to resolve any differences through
discussion. We have listed excluded studies and reasons for their
exclusion in the Characteristics of excluded studies tables.

Data extraction and management

Two review authors (GS and JC) independently performed data
extraction. One review author (GS) entered final data into Review
Manager (RevMan 2014), and a second review author (JC) checked
the data. A third review author (RM) was available to resolve
any differences through discussion. We attempted to obtain
clarification regarding unclear data from the trial authors. The
review authors were not blinded to the names of trial authors,
journals, or institutions.

Assessment of risk of bias in included studies

We used The Cochrane Collaboration's tool for assessing risk of bias
(Higgins 2011). We evaluated the following relevant domains:

sequence generation;
allocation concealment;
blinding of participants, personnel, and outcome assessors;

incomplete data for outcomes (participants lost to follow-up,
intention-to-treat analysis (participants analysed in the groups
to which they were randomised), and if differences between
comparison groups were found);

5. selective reporting of outcomes; and

6. biases from other sources.

> wnN e

Specific methodological assessment included the following: aims
clearly defined, information about interventions (drug doses and
treatment duration) and outcome measures clearly stated; whether
participants were assessed for baseline balance in terms of age, sex,
duration of psoriasis, and the severity of the disease; whether the
statistical analyses used were appropriate for the types of variables.

Measures of treatment effect

We defined successful treatment as the proportion of participants
obtaining a PASI 75. If this was not available, we used PASI 50, PASI
90, or a PGA of "almost clear" or better.

For dichotomous variables, we expressed the results as risk ratios
and 95% confidence intervals (Cl). For continuous variables, we
planned to use the mean difference with its 95% CI. We also
expressed the results as number needed to treat for an additional
beneficial outcome, where appropriate.

Unit of analysis issues

We planned to include only parallel design trials, thus the unit of
analysis was the child of each trial.

Dealing with missing data

We contacted trial authors in order to obtain missing data. If
we were unable to obtain missing data, we planned to conduct
sensitivity analyses, imputing missing data considering the best-
and the worst-case scenario.

Assessment of heterogeneity

We planned to evaluate clinical, statistical, and methodological
heterogeneity. However, we were unable to do this since we
identified only one eligible study.

If future updates of this review include new studies, we will assess
heterogeneity using the |2 statistic (Higgins 2011). If substantial
heterogeneity (1> greater than 50%) is found for the primary
outcomes, we will explore reasons for heterogeneity, such as
disease severity, dosage, and duration of treatment. Where it is not
possible to perform a meta-analysis, we will summarise the data for
each trial qualitatively.

Assessment of reporting biases

We planned to explore funnel plot asymmetry following the
approach of Egger if there had been a sufficient numbers of
included studies (at least 10) (Egger 1997).

If future updates of this review include new studies and at least
10 studies are added, we will assess reporting biases using the
funnel plot method and perform tests to evaluate its asymmetry as
required.

Data synthesis

We planned to calculate a pooled intervention effect estimate as
a weighted average of the intervention effects estimated in the
individual studies. We planned to use risk ratios with a random-
effects model for the pooling of dichotomous outcomes, and
standardised mean differences with 95% Cl to pool continuous
outcomes where different scales or cut-offs have been used.

Subgroup analysis and investigation of heterogeneity

If statistical heterogeneity was present and there were an adequate
number of studies, we planned to investigate the potential
influence of some variables by conducting subgroup analyses with
respect to:

. sex;
« disease duration;
 psoriasis severity; and
« body massindex.

In the future, if there are a sufficient number of included studies we
will perform subgroup analysis taking into account these variables.
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Sensitivity analysis

If there were an adequate number of studies, we would have
performed sensitivity analyses based on separation of studies
according to the risk of bias of allocation concealment (high, low,
or unclear) and blinding of outcome assessment (high, low, or
unclear) (Higgins 2011). However, the number of included studies
was inadequate to perform sensitivity analyses.

If future updates of this review include new studies, we will assess
reporting biases, as planned.

RESULTS

Description of studies

See Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

We retrieved 2369 records from our database searches, and were
left with 2205 following removal of duplicates. We screened the
titles and abstracts of these and excluded 2185 records that did
not meet our inclusion criteria. Where possible, we obtained the
full text of the remaining 20 records. We excluded two studies that
were not RCTs (see Characteristics of excluded studies). Five studies
(reported in seven references) were ongoing (see Characteristics of
ongoing studies). We included one trial reported in 11 referencesin
this review.

See Figure 1 for a summary of our screening process. After
scanning the bibliographies of included studies, we did not find
any additional relevant references. We obtained replies from all the
pharmaceutical companies we contacted, except from UCB S.A. and
Amgen Inc.
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Figure 1. Study flow diagram.
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Included studies

For a full description of the included trial see Characteristics of
included studies.

We found one study that fulfilled our inclusion criteria with 11
associated publications. Paller 2008 was marked as the primary
reference of this group of publications, which assessed the efficacy
and safety of etanerceptin children and adolescents with moderate
to severe plaque psoriasis.

The other publications of this trial are by Langley, which showed
the health-related quality of life (HRQoL) data from the original
study (Langley 2011); a post hoc (non a priori) subgroup analysis
according to the age of participants of the included study by
Landells (Landells 2010); the safety and efficacy results of the final
12-week, randomised, double-blind withdrawal and retreatment
phase of the included study by Siegfried (Siegfried 2010); the report
of a 96-week open-label, long-term extension of the included RCT
that was also by Paller (Paller 2010a); another publication by Paller
describing the PASI 50 and PASI 75 results by subgroup according
to age, gender, BSA, baseline PASI, baseline PGA, disease duration,
and previous systemic therapy or phototherapy (Paller 2010b); and
five abstracts presented at several meetings regarding different
aspects of the included study (Levy 2005; Paller 2007; Paller 2010c;
Paller 2010d; Siegfried 2006). According to information provided by
Dr. Amy Paller and at the time this review was written, no trials in
paediatric psoriasis were ongoing in the United States.

Design

The included study had an initial 12-week randomised, double-
blind, placebo-controlled phase (day 1 through to week 12) to
assess efficacy; a 24-week open-label phase (weeks 13 through
to 36) to evaluate the efficacy of etanercept therapy in all
participants; and a 12-week phase of a randomised, double-
blind, withdrawal-retreatment design (weeks 37 through to 48)
to evaluate withdrawal effects of the study drug and subsequent
retreatment (Paller 2008).

Another associated publication described results after 48 weeks of
the former trial in an open-label design fashion (Paller 2010a).

Participants

The study included 211 participants (106 in the treatment arm,
105 in the placebo arm) with paediatric psoriasis from 4 to 17
years of age, who must have had stable moderate to severe plaque
psoriasis at screening, which is defined as a PASI score of at
least 12; a static PGA of at least 3 (where 0 indicates clear and 5
indicates severe psoriasis); BSA-psoriasis involvement of at least
10%; and a history of psoriasis in the last 6 months. They must
also have had a poor response or a contraindication to previous or
current treatment with phototherapy or systemic psoriasis therapy
(for example, retinoids, methotrexate, or ciclosporin) or poorly
controlled psoriasis with topical therapy.

The median age of enrolled participants was 13 years, and 64% of
participants were older than 11 years of age.

The exclusion criteria of this study were lactation or pregnancy;
previous treatment with anti-TNF agents; guttate, erythrodermic,
or pustular psoriasis; major concurrent medical conditions; other
skin conditions that would interfere with study evaluations;
systemic psoriasis medications; treatment with psoralen and

ultraviolet A (PUVA), ultraviolet A, ultraviolet B; oral, parenteral, or
topical corticosteroids, D analogue preparations or topical vitamin
A, calcineurin inhibitor or anthralin within a 14-day washout period
before the study; and use of any biologic agent within a 30-day
washout period before the study. Participants were allowed to use
low to moderate-potency topical steroids on intertriginous areas
and in the scalp.

Setting

Participants were recruited at 42 sites located in the United States
and Canada.

Interventions

Participants in the treatment arm received once-weekly
subcutaneous injection of etanercept at a dose of 0.8 mg per
kilogram of body weight (maximum dose: 50 mg), whereas
participantsin the placebo arm received matching placebo. Follow-
up was initially over a 48-week period in the original RCT (Paller
2008), but the active intervention was provided in an open-label
fashion later on (Paller 2010a).

Outcomes

The primary outcome of the sole included study was PASI 75 at
week 12. Secondary efficacy endpoints were PASI 90, PASI 50, a PGA
of clearoralmost clear (score of 0or1),and CDLQI at week 12, which
were evaluated at weeks 2,4, 8,and 16 and every 4 weeks thereafter,
as well as the improvement of the mean percentage in PASI score
at all time points.

Participants were randomised to etanercept or placebo for 12
weeks. Thereafter at week 13 all participants received etanerceptin
an open-label scheme until week 36. At week 37, participants who
achieved 75% improvement in PASI from baseline (PASI 75) were re-
randomised for a double-blind withdrawal and retreatment period
for another 12 weeks. During this phase, participants received
either placebo or etanercept as long as they maintained a clinical
response, defined as PASI 75. Participants whose response fell
below PASI 75 were retreated with etanercept in an open-label
fashion until study completion. PASI 75 was assessed every four
weeks during the withdrawal and retreatment period.

Patient-reported outcomes in the Langley publication included the
CDLQI, Pediatric Quality of Life Inventory (PedsQL), Stein Impact
on Family Scale, and Harter Self-Perception Profile for Children.
The CDLQI was administered at baseline and at weeks 2, 4, and
12 during the double-blind period. The other three scales were
completed at baseline and at week 12 (Langley 2011).

Safety outcomes included non-serious adverse events, serious
adverse events, as well as non-serious infections, serious
infections, malignancies, injection-site reactions, laboratory
results, etanercept concentration in serum, and disease recurrence
during the withdrawal period, which was defined as "the worsening
of PASI by more than 125% from baseline within 3 months after
discontinuation of treatment".

Inthe 96-week open-label trial extension, the primary endpoint was
the occurrence of adverse events and secondary efficacy endpoints
included PASI 50, -75,-90, CDLQI, improvement in joint pain, and
static Physician's Global Assessment (Paller 2010a).
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Excluded studies

We excluded two studies: One was a report of paediatric psoriasis
cases treated with etanercept that was not a RCT (Beikert2012), and
the other was a retrospective study (Alsuwaidan 2011). (See Figure
1.)

Ongoing studies

We identified five ongoing trials by searching trials registers
(see Characteristics of ongoing studies for details). One ongoing
study, NCT01251614, has been presented in several preliminary
publications, two as meeting abstracts: one, Papp 2014, presented

the design of the study and the PGA, CDLQI, and itch visual analogue
scale improvements according to baseline characteristics of the
participants, and the other, Papp 2015, included efficacy and safety
results presented as a poster during the last World Dermatology
Congress held in Vancouver, Canada in June 2015. Once this
ongoing trial is published, we will consider it for inclusion in future
updates of this review.

Risk of bias in included studies

Please see Figure 2, which shows our judgement of the risk of bias
for the following domains.

Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

Incomplete outcome data (attrition hias)

Other hias

Faller 2008

. Fandom seguence generation (selection hias)

@ | Mlocation concealment (selection bias)

. Blinding of paticipants and personnel (performance hbias)

. Blinding of outcome assessment (detection hias)
"nd

. Selective reporting (reporting hias)

Allocation

We judged the original published study to be at low risk of bias
for random sequence generation, as the participants underwent
randomisation in a 1:1 ratio by an interactive voice-response
system (Paller 2008). According to information provided by Pfizer,
Amgen generated the allocation sequence, so the identity of the
investigational product assigned to participants was concealed
using an interactive voice-response system.

Blinding

The study was described as “double-blind” in the abstract and
methods, butit was not clear who was blinded and whether blinded
outcome assessment was attempted. We therefore contacted the
main author and Pfizer, who confirmed that all participants, study
site personnel, and Amgen staff were blinded until the data
up to week 12 was finalised. They confirmed that the outcome
evaluators were dermatologists or dermatologists in training, who
were certified in the use of PASI training materials and blinded as
outcome assessors.
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Incomplete outcome data

In the original study, analysis was performed according to the
intention-to-treat principle (ITT) during the first 12 weeks, thus
bias was avoided. However, analysis of the 12-week randomised,
double-blind withdrawal and retreatment period (over the weeks
37 to 48) was not performed according to the ITT principle.

We contacted one of the trial authors to try to obtain trial-level data,
which was not originally reported. Although we received a reply, the
trial author was not able to provide any further data and referred
us to the pharmaceutical company, who was the sponsor of the
only included study (Amgen-Immunex). We finally obtained a reply
from Pfizer (which comarkets etanercept with Amgen in the United
States), but they replied that only the data described in the primary
publication was available, as follows: "A non response imputation
was applied to post-baseline data that were missing and to all
efficacy endpoints after patients entered the escape group; missing
data of binary endpoints were imputed as non-responses, and
missing data of continuous endpoints were imputed to include all
baseline values".

Selective reporting

There was no evidence of selective reporting in this single included
study.

Other potential sources of bias

Participants had stable moderate to severe plaque psoriasis at
screening (defined as a PASI score equal to or greater than 12);
stable disease; PGA of at least 3; BSA-psoriasis involvement of at
least 10%; a history of psoriasis in the last 6 months; and previous or
current treatment with phototherapy or systemic psoriasis therapy
(for example retinoids, MTX, or ciclosporin) or poorly controlled
psoriasis with the use of topical therapy.

The control arm had slightly lower disease duration at 5.8 years
compared to 6.8 years in the intervention group. More participants
had a history of previous systemic therapy or phototherapy in
the control group at 59%, versus 55% in the intervention group,
and there was more psoriatic arthritis in the control group (13%
versus 5%) at baseline. Although it is unlikely that these differences
between the groups were clinically relevant, it remains unclear
if the higher percentage of participants with psoriatic arthritis in
the placebo group had an impact on CDLQI scores at week 12.
Participant demographics, PASI score, affected percentage of BSA,
and PGA prior to entry into the study did not differ between the two
groups.

This was the only RCT found, and it was an industry-sponsored trial.
We therefore sought out missing or unclear information initially by
contacting the principal investigator and thereafter by contacting
the pharmaceutical laboratory (Pfizer), which provided clearer
information in April and May 2013 regarding sequence allocation,

allocation concealment, blinding of participants and personnel,
and blinding of outcome assessment.

Effects of interventions

See: Summary of findings for the main comparison Etanercept
compared to placebo for paediatric psoriasis

The only comparison was between etanercept and placebo. Our
prespecified timings were: less than three months, between three
months and one year, and after one year. We grouped these
into short, medium, and long term, according to how they were
assessed, so these fit well with the main and secondary endpoint
data in the original included study, which were evaluated at 12
(short term), and at 24, 36, and 48 weeks (medium term). Long-
term data was reported in one of the publications associated with
the primary study (Paller 2010a), in which the authors describe an
open-label extension phase of 96 weeks, after the former 48 weeks
of the original study.

We expressed efficacy results as risk ratios (RR) with their respective
95% Cl, and for such calculations, events obtained in all scales
were labelled as improvement. For CDLQI, the percentage change
towards improvement at week 12 was presented, as reported
in the original study (Paller 2008). For this outcome, we also
calculated the mean difference (MD) between groups according
to data presented in another publication of the included study
(Langley 2011). No meta-analyses were possible, but we have
presented the results for primary endpoints using forest plots.

As several trials of anti-TNF agents in paediatric psoriasis are
ongoing, in future updates of this review we plan to perform meta-
analyses if there are sufficient numbers of included studies.

Primary outcomes

1) Investigator-assessed improvement: proportion of
participants achieving PASI 75

PASI corresponds to the Psoriasis Area and Severity Index. PASI
50 and PASI 75 mean improvements in the PASI of 50% and 75%,
respectively, when compared to baseline.

At week 12 (short term), 60 out of 106 participants (57%) who
received etanercept achieved PASI 75 compared to 12 out of 105
(11%) who received placebo (RR 4.95, 95% Cl 2.83 to 8.65; high-
quality evidence) (Analysis 1.1, Figure 3). The reduction of the
absolute risk and the number needed to treat to obtain a benefit
with etanercept was 45% (95% Cl 33.95 to 56.40) and 2 (95% CI 1.77
to 2.95), respectively. In subgroup analysis and at week 12, 38 out
of 59 participants (64%) of the lower-dose (0.8 mg/kg) group (37
children and 22 adolescents) achieved PASI 75, as compared with 22
out of 47 participants (47%) receiving the higher dose of etanercept
(maximum 50 mg) (1 child and 46 adolescents). The response rate
of PASI 75 was 58% in children and 56% in adolescents in the
etanercept group at week 12 (short term) (Paller 2008).
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Figure 3. Forest plot of comparison: 1 Etanercept vs Placebo, outcome: 1.1 Achievement of PASI 75 at week 12.

Etanercept Placebo Risk Ratio Risk Ratio
Study or Subgroup  BEvents Total Pvents Total M-H, Random, 95% CI M-H, Random, 95% CI
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During the open-label period (week 12 through to week 24)
(medium term), all participants received etanercept without
blinding. Among these, 64 out of 103 participants (62%) in the
original placebo group and 72 out of 105 participants (69%) in the
original etanercept group achieved PASI 75, which was maintained
to week 36.

At week 36, "94% of individuals in each treatment group began
this phase with a PASI 75 response" (Paller 2008). From this point,
138 out of 211 participants started a withdrawal-treatment period
(week 36 through week 48), in which participants were randomly
assigned either to continue etanercept or to switch to placebo.
After this period and at week 48, 29 out of 69 participants (42%)
assigned to placebo at week 36 lost their PASI response (and were
switched to etanercept) compared with 19% assigned to etanercept
(Siegfried 2010).

After week 48, an extension study period was added, in which only
126 out of 211 participants remained in the study at 96 weeks
(Paller 2010a). Sixty-one percent of participants in this extension
study achieved PASI 75 at week 96 (Paller 2010a). In this phase of
the study, sensitivity analysis was performed, showing a PASI 75
in 58% of participants using the last observation carried forward
(LOCF) imputation method, and 46% using imputation according to
treatment failure.

2) Improvement in quality of life

According to the HRQoL published study (Langley 2011), the
CDLQI was assessed at baseline and at weeks 2, 4, and 12 during
the double-blind period. The cartoon version of the CDLQI was
completed by children 4 to 12 years of age. Adolescents 13 to 17
years of age completed the written version. In the included study
at week 12 participants in the etanercept group demonstrated

Favours placebo  Favours etanercept

greater improvement from baseline in total CDLQI scores when
compared to the placebo group (52.3% (median 66.7%) versus
17.5% (median 15.5%), respectively (P = 0.0001) (Langley 2011).
Indeed, participants with PASI 75 at week 12 who were treated
with etanercept had CDLQI total score improvements at weeks
2, 4, and 12 compared to participants treated with etanercept
who did not achieve PASI 75 (Langley 2011). At week 36, the
mean improvements in CDLQI were 63% and 59% for the original
etanercept group and the placebo group, respectively.(Langley
2011).

The CDLQI total scores at baseline and weeks 24,48, 72, and 96 were
59.5%, 55.0%, 59.2%, 57.5%, and 61.1%, respectively compared to
an improvement of mean percentages of 59.5% at baseline, 55%
at 24 weeks, 57.3% at 48 weeks, 51.7% at 72 weeks, and 54.9%
at 96 weeks using the imputation method of the LOCF, whereas
using treatment failure imputation mean percentages were 59.5%,
49.3%, 50.7%, 45.2%, and 44.5%, respectively (Paller 2010a).

Our assessment of the MD between groups according to the data
described in the Langley 2011 publication showed animprovement
in quality-of-life scores in participants treated with etanercept
(Figure 4; Analysis 1.2), as the CDLQI minimally important difference
(MID) was established to be 2.5 (Langley 2011; Lewis-Jones 1995).
Although the MID was also reached in the placebo group, the
effect size was clinically important (MD 2.30, 95% CI 0.85 to
3.75; moderate quality evidence). Also, as shown in Langley 2011,
when median values were compared, only etanercept-treated
participants achieved the MID. However, such analysis of the
means, medians, and MID and the following participant-reported
outcomes endpoints were only exploratory, as they were not
specified a priori.

Figure 4. Forest plot of comparison: 1 Etanercept vs Placebo, outcome: 1.2 Children's Dermatology Life Quality
Index (CDLQI) response. (Data were extracted from Langley 2011. Means calculation for each group was not a

prespecified outcome.)
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The PedsQL was also assessed at baseline and at week 12 during
the double-blind period. Children 4 to 7 years of age had caregiver
or parent assistance for both tests. Mean total PedsQL scores were
similar in both the etanercept and placebo groups at baseline (74.8
and 76.1, respectively), but at week 12 significantimprovement was
not found, although slightly higher mean PedsQL total scores were
found for the etanercept group versus the placebo group (81.7 and
79.8, respectively).

Favours placebo Favours etanercept

The Stein Impact on Family Scale assessed the impact of psoriasis
on the lives of participants’ families. During the 12-week double-
blind phase, caregivers or parents completed the questionnaire,
obtaining similar scores at baseline (etanercept-group mean total
score: 46.3; placebo-group mean total score: 46.1) compared to
week 12 (etanercept-group mean total score: 48.2; placebo-group
mean total score: 47.4).
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The Harter Self-Perception Profile for Children (with two versions
according to participant's age) evaluated the impact of psoriasis on
participants’ self esteem. No improvement was found in this scale
over time (Langley 2011).

3) Proportion of participants having any minor or major adverse
outcomes

In the first published study (Paller 2008), the proportion of
participants having adverse events was not specified. Adverse
outcomes were depicted as "exposure-adjusted rates for which
there were at least 10 events per 100 patient-years in the etanercept
group" (Paller 2008). Also, as described in the article, "the number
of exposure-years was 18.8 for the placebo group and 164.8 for the
etanercept group" (Paller 2008).

The rates of non-infectious adverse events corresponded to "430.5
per 100 patient-years for placebo and 287.6 per 100 patient-years
for etanercept" (Paller 2008). Infection rates varied from 229.3 per
100 patient-years in the etanercept group to 308.3 per 100 patient-
years in the placebo group. The majority were not serious, except
for 10 events (placebo group: 3; etanercept group: 7). Reactions in
the injection site were not serious and generally transient. During
the double-blind phase of the study, the most common events were
upper respiratory tract infection, nasopharyngitis, and headache.
Overall, no serious adverse events occurred during the placebo-
controlled phase.

During the open-label phase of treatment, the only information
that was provided in the first published study included
three serious adverse events that were observed: a 7-
year-old girl with a history of asthma had a basilar
pneumonia requiring hospitalisation, intravenous antibiotics,
and etanercept discontinuation; a 9-year-old with gastroenteritis
and dehydration required hospitalisation; and a 14-year-old
with a haemorrhagic ovarian cyst required surgical removal
and etanercept discontinuation (Paller 2008). No sequelae
were reported after these adverse events were resolved. No
deaths, demyelination events, malignant tumours, tuberculosis,
or opportunistic infections were reported (Paller 2008). Three
participants had abnormal haemoglobin concentrations (a grade
3 toxic effect) that self resolved. No grade 4 toxic effects were
reported in either group (Paller 2008).

During the withdrawal-retreatment period, no serious adverse
events were encountered, and no participant withdrew as a
consequence of an adverse event (Siegfried 2010).

In the open-label phase of the original trial (from week 48 to
week 96), adverse events occurred in at least 5% of participants,
with 80.1% of participants having one or more adverse events
(upper respiratory tract infections in 24.9%, nasopharyngitis in
17.1%, streptococcal pharyngitis in 12.7%, headache in 11.6%, and
sinusitis in 10.5%) (Paller 2010a). Through the 96-week extension
trial, two participants withdrew from the study due to an adverse
event or infection not related to etanercept (sinusitis and Crohn's
disease), and no deaths, opportunistic infections, or malignancies
were reported (Paller 2010a).

Secondary outcomes
1) Proportion of participants achieving PASI 50, PASI 90, or both

More participants in the etanercept group versus the placebo
group, 79 out of 106 (75%) versus 24 out of 105 (23%), respectively,
achieved PASI 50 (RR 3.26, 95% Cl 2.26 to 4.71; high-quality
evidence; Analysis 1.3), and PASI 90 occurred in 29 out of 106
participants (27%) in the etanercept group versus 7 out of 105
participants (7%) in the placebo group (RR 4.10, 95% Cl 1.88 to 8.95;
high-quality evidence; Analysis 1.4).

In the etanercept group at week 12, the response rates of PASI 50
and PASI 90 were 76% and 32%, respectively, in children, and 74%
and 25%, respectively, in adolescents.

The study authors included in the analysis the following
participants who achieved PASI 75 at week 36: 2 out of 10
participants in the original placebo group and 5 out of 16
participants in the original etanercept group who did not achieve
PASI 50 at week 24, and who opted to receive topical standard-
care therapy. There was an increase in the number of participants
who achieved PASI 90 and PASI 50 at 24 and 36 weeks (medium
term) compared to such results obtained at week 12. Although the
study authors did not show if the differences in these measures
were statistically significant, according to the article, significant
overallimprovement was obtained in PASI from baseline when both
groups were compared from week 2 (22% in the etanercept group
versus 5% in the placebo group, P <0.001) through to week 12 (68%
versus 21%, P < 0.001) (Paller 2008). Likewise, authors reported
"71% and 76% of the mean percentage of PASI improvement at
weeks 24 and 36, respectively, in the original placebo group, and
77% and 77%, respectively, in the original etanercept group" (Paller
2008). Actual numbers were not reported in the article.

PASI 50 and 90 obtained at week 96 (long term) in the open-label
phase of the primary study were 89% and 30%, respectively (Paller
2010a). In this study, sensitivity analysis was performed, showing
PASI 50 and 90 scores of 85% and 29%, respectively, using the
LOCF imputation method, and 68% and 23%, respectively, using
imputation according to treatment failure (Paller 2010a).

2) Investigator-assessed improvement: the PGA

Physician’s Global Assessment (PGA) scores ranged from 0 (clear)
to 5 (severe psoriasis). A score of equal to or greater than 3
indicated moderate to severe psoriasis. At baseline, 105 out of
106 participants (99%) in the etanercept group and 104 out of 105
participants (99%) in the placebo group had moderate to severe
disease, according to the PGA. Fourteen out of 105 participants
(13%) in the placebo group and 56 out of 106 participants (53%) in
the etanercept group had a PGA of clear or almost clear (RR 3.96,
95% Cl 2.36 to 6.66; high-quality evidence; Analysis 1.5) at week 12,
and improvement was seen as early as week 4.

Although the study authors did not show if the differences were
statistically significant, 58 out of 103 participants (56%) in the
original placebo group had a PGA of clear or almost clear, and in
the original etanercept group, the PGA was clear or almost clear in
60 out of 105 participants (57%) at week 24, and in 56 out of 105
participants (53%) at week 36.

During the open-label phase of the primary study and at 96
weeks (long term), a PGA score of clear or almost clear was
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47%, and sensitivity analysis showed a variation from 48%
using LOCF imputation to 36% according to treatment failure
imputation (Paller 2010a). Joint pain assessment (which was
another secondary endpoint included in the 96-week extension
trial) could be evaluated only in 36 participants (20%), therefore
analysis of this outcome was inconclusive (Paller 2010a)

3) Investigator-assessed improvement: affected body surface
area

Although the percentage of affected body-surface area was
described at baseline and before the withdrawal-retreatment
period (second randomised treatment), no data for statistical
analysis was available in the original included study.

4) Participant-assessed improvement: Patient Global
Assessment

We did not assess this outcome.

5) Remission, recurrence, and resource use data

No economic data was available. Participant follow-up in the
original included study lasted just until week 48, so recurrence and
remission information after that time was not available.

DISCUSSION

Summary of main results

This systematic review examines and summarises the evidence
regarding the efficacy of anti-TNF agents in paediatric psoriasis.
Eleven publications described one RCT (Landells 2010; Langley
2011; Levy 2005; Paller 2007; Paller 2008; Paller 2010a; Paller
2010b; Paller 2010c; Paller 2010d; Siegfried 2006; Siegfried 2010),
which compared the use of etanercept versus placebo using
the achievement of PASI 75 as the primary outcome. Regarding
secondary outcomes, better CDLQI, PASI 50, and PASI 90 scores
were found in the etanercept group compared to the placebo group
at week 12 (Langley 2011). The risk of bias of the included RCT
was low across the majority of the domains assessed, and although
we rated publication bias down to the lowest score because we
included only one industry-sponsored study, the GRADE approach
still showed high-quality evidence for all outcomes (except for the
assessment of quality of life, which was downgraded to moderate-
quality evidence).

Fifty-seven percent who received etanercept versus 11% who
received placebo achieved the PASI 75 (RR 4.95, 95% Cl 2.83 to 8.65;
high-quality evidence). Absolute risk reduction and the number
needed to treat to obtain a benefit with etanercept was 45% and 2
(95% CI 1.77 to 2.95), respectively. Also, 13% of participants in the
placebo group and 53% in the etanercept group had a PGA of clear
or almost clear (RR 3.96, 95% Cl 2.36 to 6.66; high-quality evidence)
at week 12. A percentage improvement of CDLQI scores was found
in the etanercept group versus the placebo group at week 12 (52.3%
versus 17.5%, respectively; P = 0.0001), and analysis showed an
effect size that was clinically important (MD 2.30, 95% Cl 0.85
to 3.75; high-quality evidence). However, results of quality-of-life
scores, other than the percentage of improvement from baseline in
the CDLQI through week 12, must be interpreted with caution, as
they were not prespecified outcomes.

The most common adverse events during the double-blind period
of the only included RCT were non-serious. During the open-

label treatment, three serious adverse events were observed, but
these were all resolved without sequelae or death. During the
withdrawal-retreatment period, no serious adverse events were
reported, and no participants withdrew as a consequence of an
adverse event (Siegfried 2010).

Trial authors may depict adverse events as exposure-adjusted
rates. The exposure-adjusted incidence rate is defined as "the
number of subjects with a specific event divided by the total
exposure-time among the subjects in the treatment group and
at risk of an initial occurrence of the event" (Liu 2006). However,
although such an approach is valid when the specific event-
incidence rate is relatively constant over the duration of the
study, it fails to provide adverse effect information of time or
exposure duration for all events or for several events that occur
in the same individual. In addition, some other adverse events
in the included RCT, e.g. upper respiratory tract infection (URTI),
might be correlated with nasopharyngitis, and similarly, headache
could be correlated with URTI and nasopharyngitis (Siddiqui
2009). Therefore, more advanced statistical methods to evaluate
safety are needed. Also, as children could be on lifelong biologic
treatment, safety issues must be presented in a friendly format for
clinicians.

Although malignancies were not found in the included RCT, an
increased risk for the development of malignancies, including
lymphoma, has been reported with the use of TNF-blocking agents
(EMA 2011; EMA 2013; US FDA 2009; US FDA 2012). Therefore, there
are still uncertainties in this field.

Overall completeness and applicability of evidence

We found only one eligible high-quality study evaluating anti-TNF
therapy for moderate to severe paediatric psoriasis. The median
age of participants in this trial was 13 years (range from 4 to 17
years). Although the applicability of evidence in younger children
could be limited, psoriasis in children younger than four years old
is unusual and mostly mild and limited to small areas. (Bell 1991;
Bronckers 2015) The applicability of the evidence could also be
limited due to the fact that only short-term safety was evaluated
and just one type of anti-TNF agent (etanercept) was used. Due
to these limitations, the findings of this review should not be
generalised to other types of anti-TNF agents.

Quality of the evidence

We assessed the quality of evidence for each important outcome
through the use of GRADE and rated it as high (Summary of findings
for the main comparison), except for the CDLQI outcome, which
we rated as moderate. As only one industry-sponsored RCT was
eligible, risk of bias was strongly suspected, and inconsistency
across studies and mid- and long-term safety could not be
evaluated. However, this was a double-blind RCT with adequate
blinding of outcome assessors, it had a complete accounting of
participants and outcome events, and there was no selective
reporting or indirectness.

Potential biases in the review process

According to our rigorous systematic search of published and
unpublished literature and since we contacted leading experts, it is
unlikely that we have missed studies with substantial numbers of
participants. However, the fact that six studies have not yet been
incorporated may be a source of potential bias.
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As we included only one eligible study, it was not possible to
perform a meta-analysis.

Agreements and disagreements with other studies or
reviews

To our knowledge, this is the first systematic review to assess
the evidence for the efficacy and safety of anti-TNF agents for
paediatric psoriasis. Current guidelines on the management of
psoriasis with systemic therapy have focused mainly on adults (Tan
2010), and there is a paucity of studies of therapies for children with
moderate to severe psoriasis. What studies there are have been
mainly based on descriptive studies or case series. Therefore, more
well-performed RCTs such as this sole included study are needed
as they may provide a body of evidence for the efficacy of systemic
treatments for children with moderate to severe psoriasis.

AUTHORS' CONCLUSIONS

Implications for practice

Except for the quality-of-life outcomes, the quality of evidence
of the sole RCT that evaluated the use of this kind of biological
therapy was high. This review has concluded that the anti-TNF
agent etanercept is effective in improving psoriasis in a paediatric
population as assessed by PASI 75, 50, and 90 and PGA. During the
open-label treatment, three serious adverse events were observed,
but all these adverse events were resolved without sequelae or
death. Although no serious adverse events were reported in the
other phases of the study, mid- and long-term safety were not
evaluated.

The GRADE approach refers not to individual studies but to a body
of evidence. As this review assessed the quality of evidence of just
one individual trial, so far we cannot make a full recommendation
for the use of anti-TNF agents in paediatric psoriasis. We shall
therefore wait for the results of the ongoing studies, as the
conclusions of this review may be altered once they are available
forinclusion in a future update.

Implications for research

A significant aspect of drug trials is to assess safety alongside
efficacy. Well-designed RCTs assessing the safety (both short and

long term) of biological therapies in paediatric psoriasis as one of
the main objectives are therefore needed in order to provide high-
quality evidence to ease clinical decision-making. Furthermore,
efficacy and safety trials with a sufficient number of younger
participants (less than 11 years old) are also required, as current
evidence applies mostly to older children.

Although other RCTs are ongoing, a lack of standardisation of
outcomes and time-frames between studies will impact any meta-
analyses of future evidence in this field. It is therefore necessary
to take these factors into account when designing trials in this
population in the future. Future studies should preferably consider
the following.

« PASI 75 and PGA as main outcomes (unless a better and
validated measurement tool arises), as well as quality of life and
short- and long-term adverse effects.

« Given the high cost of these therapies, it would be useful to
collect information on cost of treatment.

« Standardised outcome measures among RCTs would make
studies easier to compare.

+ More advanced statistical methods should be investigated to
report adverse events, and such results need to be presented in
a format that is readily understood by clinicians.

« We believe that head-to-head RCTs evaluating the effectiveness
of biologics and classical systemic treatments in paediatric
psoriasis would be worthwhile.
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Methods

Study design had a 12-week randomised, double-blind, placebo-controlled period, thereafter a 24-

week open-label phase, and lastly a randomised, double-blind withdrawal-retreatment period from

week 37 to 48

Participants

211 participants (106 in the treatment arm, 105 in the placebo arm) with paediatric psoriasis from 4 to

17 years of age were recruited at 42 sites in the United States and Canada

Inclusion criteria: Moderate to severe plaque psoriasis at screening (defined as a PASI score of at least
12); stable disease; PGA of at least 3; BSA-psoriasis involvement of at least 10%; history of psoriasis in
the last 6 months; and previous or current treatment with phototherapy/systemic psoriasis therapy
(e.g. retinoids, methotrexate, or ciclosporin) or poorly controlled psoriasis with the use of topical thera-

py
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Interventions

Participants in the treatment arm received a dose of 0.8 mg per kilogram of body weight up to a maxi-
mum intended dose of 50 mg of reconstituted etanercept in syringes for once-weekly subcutaneous in-
jections; participants in the placebo arm received matching placebo

Outcomes

The primary outcome was PASI 75 (improvement in the PASI of 75%) at week 12. Secondary efficacy
endpoints were PASI 50 (improvement in the PASI of 50%), PASI 90 (improvement in the PASI of 90%),
and a PGA of clear or almost clear (score of 0 or 1), which were evaluated at weeks 2, 4, 8, and 16 and
every 4 weeks thereafter

The following participant-reported outcomes were assessed during the double-blind period in this
study:

1. The CDLQI was administered at baseline and at weeks 2, 4, and 12. Children aged 4 to 12 completed
a cartoon version (children aged 4 to 7 years had caregiver or parental assistance), and adolescents
aged 13 to 17 years completed the written version

2. The PedsQL was administered at baseline and week 12; 4 age-specific versions of the PedsQL were
administered: 4;5to 7; 8to 12; and 13 to 17 years of age. Participants aged 8 to 17 years completed the
questionnaire without assistance, whereas participants < 7 years of age were assisted by a caregiver
or parent

3. The Stein Impact on Family Scale, which assessed the impact of psoriasis on the lives of participants'
families, was completed by parents or caregivers at baseline and at week 12 during the double-blind
period

4. The 2 age-dependent versions of the Harter Self-Perception Profile for Children, which assessed the
impact of psoriasis on participants' self esteem, was completed during the double-blind period

Safety outcomes included non-serious adverse events, serious adverse events, non-serious infections,
serious infections, malignancies, reactions in the injection site, laboratory findings, etanercept con-
centration in serum, and disease recurrence during the withdrawal period, which was defined as "the
worsening of PASI by more than 125% from baseline within 3 months after discontinuation of treat-
ment" (Paller 2008)

Notes

The analysis of the study was designed by Amgen Inc and funded by Immunex Corp, a wholly owned
subsidiary of Amgen Inc, and by Wyeth, which was acquired by Pfizer Inc in October 2009. Financial
support for the preparation of the manuscript was provided by Amgen Inc

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

In the included study participants underwent randomisation at a 1:1 ratio by
an interactive voice-response system

Low risk

Allocation concealment
(selection bias)

Not specifically stated in paper, therefore we contacted the trial authors for
further details about allocation concealment; since the main investigator was
not able to provide further data, we contacted Pfizer. According to information
provided by Pfizer, the allocation sequence was generated by Amgen and pro-
vided by the interactive voice-response system by an unblinded randomisa-
tion group within Amgen

Low risk

According to the pharmaceutical lab response, the identity of the investiga-
tional product assigned to participants was concealed using an "interactive
voice response system"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Stated as "double-blind" in abstract and methods of the original study. We
therefore contacted the main author and Pfizer, who confirmed that all par-
ticipants, study site personnel, and Amgen staff were blinded until the data
through week 12 were finalised

Low risk
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Blinding of outcome as- Low risk
sessment (detection bias)
All outcomes

It was not clear whether blinded outcome assessment was attempted in the
original study. We therefore contacted the main author and Pfizer, who con-
firmed that outcome evaluators were dermatologists or dermatologists in

training who were certified on PASI training materials and were also blinded

Incomplete outcome data  Low risk
(attrition bias)
All outcomes

In the included study, analysis was performed according to the intention-to-
treat principle during first 12 weeks, thus, avoiding bias, at least in this phase
of the study

Selective reporting (re- Low risk
porting bias)

There was no evidence of selective reporting in the included study

Other bias Unclear risk

Paediatric participants (aged 4 to 17 years) had stable moderate to severe
plaque psoriasis at screening (defined as a PASI score >= 12); stable disease;
PGA of at least 3; BSA-psoriasis involvement of at least 10%; a history of psori-
asis in the last 6 months; and previous or current treatment with photothera-
py/systemic psoriasis therapy (e.g. retinoids, methotrexate, or ciclosporin) or
poorly controlled psoriasis with the use of topical therapy

When compared to the intervention arm, the control group had slightly lower
disease duration at 5.8 years versus 6.8 years, slightly more participants with
history of previous systemic therapy or phototherapy (59% vs 55% in the in-
tervention group) and more psoriatic arthritis (13% vs 5%) at baseline. In addi-
tion, even though participants were required to have a PASI = 12 at baseline, a
PGA =3, and a BSA = 10%, the median baseline PASI was 16. Also, an important
percentage of participants in both arms (45% in the etanercept group and 41%
in the placebo group) had no previous systemic or phototherapy history

This was a industry-sponsored trial with positive results. We therefore sought
out missing or unclear information by contacting the pharmaceutical labora-
tory (Pfizer). They provided clearer information in April and May 2013 regard-
ing sequence allocation, allocation concealment, blinding of participants and
personnel, and blinding of outcome assessment

BSA: body surface area.

CDLQI: Children's Dermatology Life Quality Index.
PASI: Psoriasis Area and Severity Index.

PedsQL: Pediatric Quality of Life Inventory.

PGA: Physician's Global Assessment.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Alsuwaidan 2011 This study is not a randomised controlled trial
Beikert 2012 This study was a German language report of paediatric psoriasis cases treated with etanercept, not

a randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]
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Trial name or title A study of the safety and efficacy of ustekinumab in adolescent patients with psoriasis (CADMUS)
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Methods

This is a phase 3 multicentre, randomised, double-blind, placebo-controlled study evaluating the
of efficacy and safety of ustekinumab in the treatment of adolescent participants with moderate to
severe plaque-type psoriasis (CADMUS)

Participants

People from 12 to 18 years of age with a diagnosis of plaque-type psoriasis with or without psori-
atic arthritis for at least 6 months and who are candidates for phototherapy or systemic treatment
of psoriasis and who have screening laboratory test results within the study parameters. Exclusion
criteria are: people with non-plaque forms of psoriasis or who have used any therapeutic agent
targeted at reducing interleukin-12 or interleukin-23, including but not limited to ustekinumab
and briakinumab; who received conventional systemic therapies or phototherapy within the last 4
weeks or who received biologic therapies within the last 3 months

Interventions

Ustekinumab half-standard dosage (ustekinumab 0.375 mg/kg, 22.5 mg, or 45 mg based on body
weight, administered subcutaneously (under the skin) at weeks 0, 4, 16, 28, and 40). In addition, all
participants will receive a single subcutaneous dose of placebo at week 12

Ustekinumab standard dosage (ustekinumab 0.75 mg/kg, 45 mg, or 90 mg based on body weight
administered subcutaneously at weeks 0, 4, 16, 28, and 40). In addition, all participants will receive
a single subcutaneous dose of placebo at week 12

Placebo administered subcutaneously at weeks 0 and 4 or at week 12

Outcomes Primary outcome: proportion of participants who achieve a PGA score of cleared or minimal dis-
ease at week 12
Secondary outcome measures: proportion of participants who achieve a PASI 90 response, propor-
tion of participants who achieve PASI 75 response, and the change from baseline in CDLQI at week
12

Starting date May 2010

Contact information

Study director: Janssen Research & Development, LLC Clinical Trial. Janssen Research & Develop-
ment, LLC

Notes This study is sponsored by Janssen Research & Development, LLC. The results are posted at
www.clinicaltrials.gov (www.clinicaltrials.gov/ct2/show/results/NCT01090427). Last access date: 9
July 2015
NCT01100034

Trial name or title

Long-term, prospective, observational cohort study of safety and effectiveness of pediatric pso-
riasis patients treated with etanercept in a naturalistic setting: A Post-Authorization Safety Study
(PASS)

Methods

Phase 4 cohort, prospective, observational cohort study to assess safety and effectiveness of etan-
ercept for the treatment of paediatric psoriasis

Participants

People from 4 to 17 years of age diagnosed with plaque psoriasis by a dermatologist. Prior to enrol-
ment, there must be a clinical decision to initiate etanercept for the treatment of plaque psoriasis,
and etanercept must then be initiated. Included participants must be being actively treated with
etanercept, regardless of length of treatment prior to enrolment. Exclusion criteria: Prior therapy
with etanercept or other biologic agent and a history of malignancy

Interventions Etanercept
Outcomes Primary outcome measures: number of serious adverse events including serious infections and ma-
lignancy during a 5-year follow-up, with follow-up every 3 months for the first 2 years and 6-month-
ly for the next 3 years
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Secondary outcome measures: effectiveness or lack of effectiveness after a 24-week treatment

course
Starting date November 2010

Contact information Contact: Pfizer's phonecall centre: 1-800-718-1021

Notes This study is sponsored by Pfizer. Most of the centres are in the recruiting phase. Estimated com-

pletion date: June 2018. Last access date: 9 July 2015

NCT01251614

Trial name or title A double blind study in pediatric subjects with chronic plaque psoriasis, studying adalimumab vs.
methotrexate

Methods This is a phase Ill multicentre, randomised, double-dummy, double-blind clinical trial, in which
2 doses of adalimumab vs methotrexate will be evaluated in paediatric participants with chronic
plaque psoriasis

Primary outcomes:

PASI 75 at week 16, period A (standard dose vs methotrexate) and the proportion of participants
achieving a Physician's Global Assessment of Disease Activity of 0 or 1 at week 16, period A (stan-
dard dose vs methotrexate) and adverse events at every visit from baseline (week 0) to final visit
(week 156)

Secondary outcomes include:

The proportion of participants achieving PASI 90, PASI 100; change from baseline in the CDLQI
scores; change from baseline in the PedsQL at week 16, period A (standard dose vs methotrexate);
the proportion of participants achieving PGA 0, 1 upon completion of retreatment (period C) ac-
cording to the original randomised group assignment in period A (standard-dose adalimumab vs
low-dose adalimumab) and time to loss of disease control (period B) according to the original ran-
domised group assignment in period A (standard-dose adalimumab vs low-dose adalimumab and
methotrexate)

Participants People 4 to 17 years of age with body weight equal to or > 13 kilograms who failed to respond to
topical therapy with a PGA equal to or > 4; BSA involved > 20%; people with very thick lesions with
BSA > 10%; PASI > 20; PASI > 10 and at least 1 of the following: active psoriatic arthritis unrespon-
sive to nonsteroidal anti-inflammatory drugs; clinically relevant facial involvement; clinically rele-
vant genital involvement; clinically relevant hand or foot, or both involvement; and CDLQI > 10
If person is < 12 years of age and resides in a geographic region where heliotherapy is practical,
person must have failed to respond, be intolerant, or have a contraindication to heliotherapy, or
is not a suitable candidate for heliotherapy. If person is equal to or > 12 years of age, person must
have failed to respond, be intolerant, or have a contraindication to phototherapy, or is not a suit-
able candidate for phototherapy. Study participants must have a clinical diagnosis of psoriasis
for at least 6 months as determined by the person's medical history and confirmation of diagno-
sis through physical examination by the investigator and a stable plaque psoriasis for at least 2
months prior to baseline

Exclusion criteria: Prior biologic use other than prior treatment with etanercept; treatment with
etanercept therapy within 4 weeks prior to the baseline visit; methotrexate use within the past

year or prior methotrexate use at any time where the person did not respond or did not tolerate
methotrexate; contraindication for treatment with methotrexate during the study; erythrodermic,
generalised, or localised pustular psoriasis; medication-induced or medication-exacerbated or
new-onset guttate psoriasis. People with infection(s) requiring treatment with intravenous anti-in-
fectives within 30 days prior to the baseline visit or with oral anti-infectives within 14 days prior to
the baseline visit were excluded as well as people with treatment of psoriasis with topical therapies
such as corticosteroids, vitamin D analogues, or retinoids within 7 days prior to the baseline visit
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Other exclusion criteria are people with treatment of psoriasis with ultraviolet B phototherapy, ex-
cessive sun exposure, or the use of tanning beds within 7 days prior to the baseline visit and with
treatment of psoriasis with PUVA phototherapy, non-biologic systemic therapies for the treatment
of psoriasis, or systemic therapies known to improve it within 14 days prior to the baseline visit

Interventions

1. adalimumab: low dose at 0.4 mg/kg up to a maximum of 20 mg every other week (other name:
ABT-D2E7 Humira®)

2. adalimumab: standard dose at 0.8 mg/kg up to a maximum of 40 mg every other week (other
name: ABT-D2E7 Humira®)

3. active comparator: methotrexate at 0.4 mg/kg/week up to a maximum of 25 mg per week

4. adalimumab: open label at 0.4 mg/kg up to a maximum of 20 mg every other week or 0.8 mg/kg
up to a maximum of 40 mg every other week starting at week 0 in open-label period (other name:
ABT-D2E7 Humira®)

Outcomes

Primary outcomes: PASI 75 week 16, period A: the proportion of participants achieving a PASI 75 re-
sponse, standard dose vs methotrexate; PGA 0, 1 week 16, period A: the proportion of participants
achieving a PGA 0, 1 standard dose vs methotrexate; adverse events at every visit from baseline
(week 0) to final visit (week 156); and any untoward medical occurrence

Secondary outcomes: PASI 90 week 16, period A: the proportion of participants achieving a PASI 90,
standard dose vs methotrexate; PASI 100 week 16, period A: the proportion of participants achiev-
ing a PASI 90, standard dose vs methotrexate; CDLQI at week 16, period A: change from baseline

in the CDLQI scores, standard dose vs methotrexate; change from baseline in the PedsQL at week
16, period A: change from baseline in the PedsQL, standard dose vs methotrexate; PGA 0,1 at week
16, period A; the proportion of subjects achieving PGA 0, 1 upon completion of retreatment (period
C) according to the original randomised group assignment in period A (standard-dose adalimum-
ab vs low-dose adalimumab); time to loss of disease control during time from entry into period B
until loss of disease control; time to loss of disease control (period B) according to the original ran-
domised group assignment in period A (standard-dose adalimumab vs low-dose adalimumab and
methotrexate)

Starting date

December 2010

Contact information

Susan Williamson, RN, MSN, MBA, PMP tel: 847-938-7491; email: susan.williamson@abbott.com

Notes This study is sponsored by AbbVie (prior sponsor, Abbott). Baseline characteristics of participants
enrolled in this ongoing study were presented at the last 4th Congress of the Psoriasis International
Network in Paris, France (July 2013). Efficacy and safety results were presented in a poster during
the last World Dermatology Congress held in Vancouver, Canada (June 2015)
NCT01432249

Trial name or title

Post marketing surveillance to observe safety and efficacy of Enbrel in pediatric patients with pso-
riasis

Methods

This is a phase IV prospective cohort study to observe safety and efficacy of etanercept (Enbrel®) in
paediatric patients with psoriasis

Participants

Paediatric patients (ages of 8  17) with psoriasis

Inclusion criteria are children and adolescents aged 8 to 17 years at time of consent with chronic
severe psoriasis that is inadequately controlled by, or who are intolerant to other systemic thera-
pies or phototherapies. Exclusion criteria are people with known hypersensitivity to Enbrel® or any
component of the product and people with active infections including chronic or localised infec-
tions such as tuberculosis
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Interventions Enbrel®, which will be decided by treating physicians

Outcomes Primary outcome: Safety measured by discontinuation due to adverse events

Secondary outcomes: Proportion of participants achieving a status on the PGA of psoriasis of clear
(0), clear/almost clear (0/1), or clear/almost clear/mild (0/1/2) at 12 and 24 weeks; proportion of
participants achieving a 50% and 75% improvement from baseline in PASI over 12 and 24 weeks

Starting date July 2012
Contact information Contact: Pfizer's phonecall centre: 1-800-718-1021
Notes This study is sponsored by Pfizer. The setting of this study is Korea because it is required in order

for Enbrel® to be approved by the Korea Food and Drug Administration. According to ClinicalTrial-
s.gov, the study was withdrawn prior to enrolment. Last access date: 9 July 2015

BSA: body surface area.

CDLQI: Children's Dermatology Life Quality Index.
PASI: Psoriasis Area and Severity Index.

PedsQL: Pediatric Quality of Life Inventory.

PGA: Physician's Global Assessment.

PUVA: psoralen and ultraviolet A radiation.

DATA AND ANALYSES

Comparison 1. Etanercept vs Placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Achievement of PASI 75 at week 12 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

2 Children's Dermatology Life Quali- 1 Mean Difference (IV, Random,  Totals not selected

ty Index (CDLQI) response 95% Cl)

3 Achievement of PASI 50 at week 12 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

4 Achievement of PASI 90 at week 12 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

5 PGA of 'clear or almost clear' 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

Analysis 1.1. Comparison 1 Etanercept vs Placebo, Outcome 1 Achievement of PASI 75 at week 12.

Study or subgroup Etanercept Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Paller 2008 60/106 12/105 ‘ — 4.95[2.83,8.65]
Favours placebo ~ 0-01 0.1 1 10 100 Favours etanercept
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Analysis 1.2. Comparison 1 Etanercept vs Placebo, Outcome 2
Children's Dermatology Life Quality Index (CDLQI) response.

Study or subgroup Etanercept Placebo Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Paller 2008 106 5.4 (5.6) 105 3.1(5.1) 2.3[0.85,3.75]
Favours placebo  -100 50 100 Favours etanercept

Analysis 1.3. Comparison 1 Etanercept vs Placebo, Outcome 3 Achievement of PASI 50 at week 12.

Study or subgroup Etanercept Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Paller 2008 79/106 24/105 — 3.26[2.26,4.71]
Favours Placebo ~ 0-01 10 100 Favours Etanercept

Analysis 1.4. Comparison 1 Etanercept vs Placebo, Outcome 4 Achievement of PASI 90 at week 12.

Study or subgroup Etanercept Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Paller 2008 29/106 7/105 —_— 4.1[1.88,8.95]
Favours Placebo  0-01 10 100 Favours Etanercept

Analysis 1.5. Comparison 1 Etanercept vs Placebo, Outcome 5 PGA of 'clear or almost clear'.

Study or subgroup Etanercept Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Paller 2008 56/106 14/105 ‘ —— 3.96[2.36,6.66]
Favours Placebo  0-01 10 100 Favours Etanercept

APPENDICES

Appendix 1. Skin Group Specialised Register search strategy

(Psoria* or “palmoplantar* pustulosis” or “pustulosis palmaris et plantaris” or (pustulosis and palms and soles)) and (“Tumor Necrosis

*9)

Factor

or “TNF” or “tumour necrosis factor” or “antitumor necrosis factor” or “antitumour necrosis factor” or “monoclonal antibod*” or

“Immunoglobulin Fab Fragments” or infliximab* or “cA2” or remicade or “cdp571” or etanercept® or enbrel or adalimumab* or “d2e7” or

humira or golimumab or simponi or Briakinumab or “ABT-874”)

Appendix 2. CENTRAL (Cochrane Library) search strategy

#1 MeSH descriptor Psoriasis explode all trees

#2 (psoria*) or (palmoplantar* pustulosis) or (pustulosis palmaris et plantaris) or (pustulosis and palms and soles)

#3 (#1 OR #2)

#4 MeSH descriptor Tumor Necrosis Factor-alpha, this term only

#5 MeSH descriptor Receptors, Tumor Necrosis Factor, this term only

#6 MeSH descriptor Receptors, TNF-Related Apoptosis-Inducing Ligand, this term only

Anti-TNF agents for paediatric psoriasis (Review)
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#7 (tumour necrosis factor*) or (tumor necrosis factor*) or (antitumour necrosis factor) or (antitumor necrosis factor) or "tnf"
#8 (tnf antibod™) or (tnf alpha antibod*) or (monoclonal antibod*)

#9 MeSH descriptor Antibodies, Monoclonal, this term only

#10 MeSH descriptor Immunoglobulin Fab Fragments, this term only

#11 MeSH descriptor Tumor Necrosis Factors, this term only

#12 MeSH descriptor Receptors, Tumor Necrosis Factor, Type Il, this term only

#13 MeSH descriptor Receptors, Tumor Necrosis Factor, Type |, this term only

#14 (infliximab ) or (monoclonal antibody cA2) or (remicade) or "cdp571"

#15 (etanercept* or enbrel) or (adalimumab* or "d2e7" or humira) or (golimumab or simponi) or (briakinumab or "abt-874")
#16 (#4 OR#5 OR #6 OR#7 OR #8 OR#9 OR #10 OR#11 OR #12 OR #13 OR #14 OR #15)

#17 (#3 AND #16)

Appendix 3. MEDLINE (OVID) search strategy

1. exp Psoriasis/ or psoria$S.mp.

2. palmoplantar$ pustulosis.mp.

3. pustulosis palmaris et plantaris.mp.

4. (pustulosis and palms and soles).mp.

5.0r/1-4

6. exp Tumor Necrosis Factors/ or exp Tumor Necrosis Factor-alpha/ or exp Receptors, Tumor Necrosis Factor, Type I/ or exp Receptors,
Tumor Necrosis Factor/ or exp Receptors, Tumor Necrosis Factor, Type I/ or exp TNF-Related Apoptosis-Inducing Ligand/
7. (anti tumour necrosis factor or anti tumor necrosis factor).mp.

8. (tumor necrosis factor-alpha or tumour necrosis factor-alpha).mp.
9. anti tnf.mp.

10. (tnf antibod$ or tnf alpha antibod$).mp.

11. (tumour necrosis factor antibod$ or tumor necrosis factor antibod$).mp.
12. (antitumor necrosis factor or antitumour necrosis factor).mp.

13. exp Antibodies, Monoclonal/ or monoclonal antibod$.mp.

14. exp Immunoglobulin Fab Fragments/

15. (infliximab$ or monoclonal antibody cA2 or remicade).mp.

16. cdp571.mp.

17. (etanercept$ or enbrel).mp.

18. (adalimumab$ or d2e7 or humira).mp.

19. (golimumab or simponi).mp.

20. (Briakinumab or ABT-874).mp.

21.0r/6-20

22. adolescent.tw.

23. children.tw.

24. Child, Preschool/

25.220r230r24

26. randomised controlled trial.pt.

27. controlled clinical trial.pt.

28.randomized.ab.

29. placebo.ab.

30. clinical trials as topic.sh.

31. randomly.ab.

32. trial ti.

33.260r270r28or290r300r31or32

34. (animals not (humans and animals)).sh.

35.33 not 34

36.5and 21 and 25 and 35

Lines 22-25 are an age filter from the HEDGES team - see Kastner M, Wilczynski NL, Walker-Dilks C, McKibbon KA, Haynes B. Age-specific
search strategies for Medline. Journal of Medical Internet Research 2006;8(4):e25.

Lines 26-35: Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing
version (2008 revision).

Appendix 4. Embase (OVID) search strategy

1. exp *PSORIASIS/
2. psoria$.ti,ab.
3. palmoplantar$ pustulosis.ti,ab.
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4. pustulosis palmaris et plantaris.ti,ab.

5. (pustulosis and palms and soles).ti,ab.
6.1lor2or3or4or5

7. exp *tumor necrosis factor/ or exp *tumor necrosis factor alpha/
8. exp *tumor necrosis factor receptor 1/

9. exp *tumor necrosis factor receptor 2/ or exp *tumor necrosis factor receptor/
10. exp *tumor necrosis factor related apoptosis inducing ligand/
11. anti tumour necrosis factor.ti,ab.

12. anti tumor necrosis factor.ti,ab.

13. tumour necrosis factor alpha.ti,ab.

14. tumor necrosis factor alpha.ti,ab.

15. anti tnfiti,ab.

16. tnf inhibitor$.ti,ab.

17. tnf antibod$.ti,ab.

18. tnf alpha antibod$.ti,ab.

19. tumour necrosis factor antibod$.ti,ab.

20. tumor necrosis factor antibod$.ti,ab.

21. antitumor necrosis factor.ti,ab.

22. antitumour necrosis factor.ti,ab.

23. exp *monoclonal antibody/

24. monoclonal antibod$.ti,ab.

25. exp *"immunoglobulin F(ab) fragment"/
26. exp *infliximab/

27. infliximab$.ti,ab.

28. monoclonal antibody cA2.ti,ab.

29. remicade.ti,ab.

30. cdp571.ti,ab.

31. exp *etanercept/

32. (etanercept$ or enbrel).ti,ab.

33. exp *adalimumab/

34, (adalimumab$ or humira or "d2e7").ti,ab.
35. exp *golimumab/

36. (golimumab$ or simponi).ti,ab.

37. exp *briakinumab/

38. (briakinumab$ or "abt-874").ti,ab.

39. or/7-38

40. random$.mp.

41. factorial$.mp.

42. (crossover$ or cross-over$).mp.

43. placebo$.mp. or PLACEBO/

44, (doubl$ adj blind$).mp.

45, (singl$ adj blind$).mp.

46. (assign$ or allocat$).mp.

47. volunteer$.mp. or VOLUNTEER/

48. Crossover Procedure/

49. Double Blind Procedure/

50. Randomized Controlled Trial/

51. Single Blind Procedure/
52.400r41lor42or43 or44or45o0r46or47or48or49or50or51
53.6and 39 and 52

Appendix 5. LILACS search strategy

We applied two strategies for searching in LILACS. The first one included the terms:

("pustulosis palmoplantar" or psoria$ or "palmoplantar pustulosis" or "pustulosis palmaris et plantaris" or (pustulosis and palms and

soles)) and ("tumor Necrosis Factor" or "TNF" or "antitumor necrosis factor" or "antitumour necrosis factor" or "monoclonal antibodies"
or "Immunoglobulin Fab Fragments" or infliximab$ or "cA2" or remicade or "cdp571" or etanercept$ or enbrel or adalimumab$ or "d2e7"
or humira or golimumab or simponi or Briakinumab or "ABT-874"). This strategy combined with the Controlled clinical trials topic-specific
query filter.

The second strategy included the terms:
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Tw estud$ OR Tw Clin$ OR AB grupo$ OR CT COMPARATIVE STUDY OR Tw placebo$ OR Tw randomS Ti compara$ OR Ti tratamiento OR
Tw control$ OR MH / dt

Appendix 6. Clinical trials registers' search strategy

This search included the following individual terms in each database: "psoriasis", "children" "pediatric" "paediatric".

Appendix 7. EMA search strategy

This search included the following individual terms: "Etanercept", "Infliximab", and "Adalimumab".
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