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Abstract

Background: Systemic therapies commonly used in adult psoriasis are mostly used only off-label in children and little is known
about the efficacy and tolerability of these drugs in this population. In this study, we aimed to evaluate the efficacy and safety of
systemic treatments in pediatric patients with psoriasis

Methods: Data were obtained retrospectively from the Department of Dermatology, Ondokuz Mayis University, School of Medicine
between 2010-2019. Our study consisted of 742 pediatric patients (age <18 years) with psoriasis. Demographic data, adverse
events of systemic treatments and healing periods were considered.

Results: A total of 195 patients received systemic treatment. The mean age of onset of disease and the initiation of systemic therapy
were 9.68+4.62 and 11.33+4.38 years, respectively. Patients received methotrexate (n=52, 26.67%), cyclosporine (n=18,
9.24%), acitretin (n=106, 54.35%) and others (biologics and/or one of conventional treatments) (1=19, 9.74%) as systemic
therapy. Adverse events occurred in 12 patients (incidence of 6.15%, and its related 95% confidence interval of 2.75%, 9.56%)
and nine of them had to discontinue the medication due to those adverse events. Healing periods calculated in the remaining 186
patients were 13.25+5.87, 10.85+5.67, 11.05+7.00, and 9.41 +4.16 (mean = SD) weeks for acitretin, methotrexate, cyclosporine,
and others, respectively. No statistically significant differences were noted between the treatments regarding the healing periods.
Conclusion: All treatments were effective and none of them was superior in terms of the healing period. Systemic treatments used
in adults can also be used in pediatric patients with psoriasis with similar efficacy and safety rates as long as routine monitoring
is provided.
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Introduction

Psoriasis is a chronic and complex autoimmune
inflammatory skin disease."” It may present at any age,
but less commonly in children than adults.’ Prevalence
increases roughly linearly over the life course, from 0.12%
at the age of 1 to 1.2% at the age of 18.* The clinical picture
of psoriasis in childhood resembles that of adult psoriasis;
however, some clinical features are distinguishing. Facial,
anogenital and palmoplantar involvements are more
common with often smaller psoriasis plaques and finer
and softer scales than adults.>® The onset of psoriasis in
children often occurs as guttate psoriasis, often preceded
by a streptococcal infection of the upper respiratory tract.
Pediatric psoriasis, similar to adult psoriasis, might be
associated with comorbidities such as psoriatic arthritis,
Crohn’s disease, cancer, depression, non-alcoholic fatty
liver disease, metabolic syndrome and cardiovascular
disorders which may contribute to morbidity and
mortality in patients with psoriasis.®”

Topical therapy, phototherapy and systemic medications
are used in the treatment. The first line topical therapy in
pediatric psoriasis is topical corticosteroids as indicated by
large clinical experiences of dermatologists. Calcineurin
inhibitors are primarily used as an alternative to topical
corticosteroid treatment in areas that are at great risk

for corticosteroid-induced skin atrophy, such as the face
and intertriginous area. Topical vitamin D analogues
can also be used topically for treatment of psoriasis.®
Calcipotriol plus betamethasone ointment and tazarotene
gel have been approved for use in children >12 years
with psoriasis. However, the majority of topical treatment
applications have not been approved by the Food and
Drug Administration (FDA) in the pediatric population.
Although phototherapy is effective in pediatric psoriasis,
no reports with randomized controlled trials have been
published regarding the use of phototherapy in pediatric
patients with psoriasis.” While patients with mild disease
are easily controlled with topical therapy and phototherapy;,
patients with inadequate response, comorbidities, severe
diseases, and guttate, erythrodermic, or pustular psoriasis
are often difficult to treat and systemic treatment is
indicated.’ In recent years, the improvement in our
understanding of etiopathogenesis and awareness of
comorbidities has also enhanced the decision of systemic
therapy. Scoring and criteria for adult patients can be used
to evaluate the severity of psoriasis in pediatric patients."
Choices of systemic treatment include methotrexate,
cyclosporine, retinoids and biologics. However, there
are limited data about the efficacy and safety of these
agents. Dermatologists frequently hesitate to administer
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systemic therapies because some traditional systemic
drugs may carry the risk of toxicity when used in children.
In addition, all systemic treatments other than biologics
are currently used only off-label. Therefore, we aimed to
assess systemic treatments and their efficacy and safety in
pediatric patients with psoriasis.

Materials and Methods

Data were obtained retrospectively from the Department

of Dermatology, Ondokuz Mayis University, School of

Medicine between January 2010 and March 2019. A total

of 742 pediatric patients (aged <18 years) with clinically

and/or histopathologically diagnosed psoriasis were
recorded. While most of patients with mild to moderate
psoriasis benefited from topical therapy and phototherapy,
initiating systemic therapy seemed appropriate in children
with moderate to severe psoriasis who did not benefit from
these treatments. The appropriate systemic treatment was
selected according to the European S3 Guideline which
considers the patient’s age, severity, body surface area,
impact of the disease on the quality of life, psychological
effects of the disease, presence of comorbidities, previous
treatments and the preference of the patient and the
physician.'’ A total of 195 pediatric patients who received
systemic treatment were included in this study. Narrow-
band ultraviolet B (UVB) treatment was not considered
as a systemic treatment. Systemic therapies administered
included acitretin, methotrexate, cyclosporine and others

(etanercept, adalimumab, ustekinumab, combinations

[methotrexate and infliximab treatment in one patient

and acitretin and etanercept treatment in another.])

Drugs were administered at the doses of methotrexate,

0.2-0.7 mg/kg/wk up to 15 mg week, acitretin 0.3-0.5

mg/kg/d, cyclosporine 2.5 to 5.0 mg/kg/d and biologics
at approved doses. All patients receiving biological
therapy were resistant to conventional therapies. Routine
monitoring, including clinical and laboratory analyses,
was done according to the European S3 guidelines for
each treatment.'

The following parameters were recorded:

e Ratio of pediatric psoriasis among all psoriasis
patients and pediatric patients presenting with
dermatological disorders,

e Age, gender, age at first diagnosis for all pediatric

patients with psoriasis,

Comorbidities,

Time until the initiation of systemic treatment,

Previous treatments, reasons for discontinuation,

Adverse events due to systemic treatments,

Severity of the disease before and after the last

treatment,

e Healing period of last systemic treatment (Treatment
was continued until clinical recovery. Clinical
recovery was defined as a decrease of 75-100% in
Psoriasis Area and Severity Index [PASI] without
any adverse events. Healing period was defined as
the time without recurrence of psoriasis lesions after

discontinuation of the treatment. In patients who
received more than one systemic treatment, only
the last systemic treatment was considered for the
calculation of the healing duration).

We compared efficacy in terms of healing duration of
the last systemic treatments in the remaining 186 patients
because the treatment was stopped in nine patients due to
adverse events.

The SPSS 22.0 program was used for statistical analysis.
Frequency distributions and descriptive statistics were
used to indicate the demographic information of patients.
One-way ANOVA was used for analysis of variance and
Tukey’s test was used to determine the difference between
the last systemic groups, mean age of onset of the disease,
mean age of starting systemic therapy, and mean PASI of
patients before last systemic treatments. A P value<0.05
was considered statistically significant.

The major limitations of this study were its retrospective
design and biological drugs that have been used in
patients’ resistant to conventional therapies. In addition,
since a few of the patients received different biological
treatments, all of them were gathered in the others group
without comparing with each other. Furthermore, some of
the patients who received systemic therapy had previously
received another systemic treatment for various reasons,
and not all patients were naive.

Results

Totally, 15.93% of all psoriasis patients (n: 4655) and
15.31% of all pediatric patients (n: 4845) presenting with
dermatological problems were pediatric psoriasis patients
(n:742). A total of 742 children with psoriasis aged between
0-18 years referred to our outpatient clinic. Of these patients,
433 were female (58.4%) and 309 were male (41.6%).

The mean age of onset was 11.03+4.51 years in
females, 9.99£4.79 years in males and 10.59 +4.65 years
in all patients. A total of 195 patients (106 females and
89 males) received systemic treatments (acitretin in 106,
methotrexate in 52, cyclosporine in 18, etanercept in 10,
adalimumab in 5, ustekinumab in 2 and combinations in
2 [methotrexate and infliximab, acitretin and etanercept]).
Sixty-four patients (32.83%) received one or more
systemic treatments prior due to recurrence in 17 patients,
no benefit in 43, and adverse events in the remaining 4
patients. Adverse events included severe nausea, vomiting,
excessive fatigue and methotrexate-induced elevated
liver parameters, creatinine elevation in a patient using
cyclosporine, and excessive dryness in another patient
receiving acitretin. Therefore, it was necessary to switch
to another systemic treatment in 64 patients. Of all 195
patients, 131 (67.17%) were receiving systemic treatment
for the first time.

The mean age of onset of disease and the initiation of
therapy in patients receiving systemic treatment were
9.68+4.62 and 11.33+4.38 years, respectively. The
mean duration between diagnosis and the initiation of
systemic treatment was 1.68+2.59 years. No significant
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differences were noted between the mean age of the onset
of psoriasis and the mean age of the initiation of systemic
therapy except between patients on methotrexate and
other treatments (P=0.04) and between acitretin and
methotrexate (P=0.008).

The mean PASI scores of patients before the initiation
of treatment of acitretin, methotrexate, cyclosporine
and others were 18.21+6.89, 16.48+5.89, 17.00+5.80,
19.21+7.22, respectively. No significant difference was
found in the mean PASI scores of the treatment groups
before starting systemic therapy. Table 1 shows the
demographical data, comparison of mean PASI scores
of patients receiving systemic therapy according to the
treatment groups before the initiation of treatment and the
differences of mean PASI scores.

Comorbidities included epilepsy in seven patients,
psoriatic arthritis in seven patients, depression in two
patients, atrial septal defect in two patients and the
following conditions each in one patient: hypertension,
proteinuria, Hirschsprung’s disease, hydronephrosis,
attention deficit and hyperactivity, Bartter syndrome,
growth retardation, hypogonadotropic hypogonadism and
gastritis.

Of 195 patients, 12 had adverse events due to treatments.
The incidence of adverse events in patients receiving
systemic therapy was 6.15%, and its related 95% confidence
interval (CI) was (2.75%, 9.56%). The incidence rates of
adverse events for acitretin, methotrexate, cyclosporine and
others were 3.7%, 9.6%, 5.5%, and 10.5%, respectively. Four
patients receiving acitretin developed adverse events, one
of whom discontinued the treatment due to elevated liver
function tests. The remaining three patients had elevated
triglycerides, excessive skin rash, dizziness, but continued
treatment with close follow-up. Five patients undergoing
methotrexate therapy developed adverse events leading to
discontinuation of therapy (elevated liver function tests
in three patients, varicella infection and excessive nausea
in each of the remaining two). Hypertrichosis developed
in one patient under cyclosporine and the treatment was
discontinued. Of two patients receiving etanercept, one
had pneumonia and the other had severe throat infection;
therefore, their treatment was discontinued. Systemic
therapies were discontinued in a total of nine patients due
to adverse events (Figure 1). Therefore, the healing period
was determined in 186 patients (Table 2). The healing
periods for acitretin, methotrexate, cyclosporine and others
(etanercept, adalimumab, ustekinumab, combinations)
were 13.25+5.87,10.85+5.67,11.05+7.00, and 9.41 £4.16
(mean+SD) weeks, respectively. Table 2 also shows the
mean differences and 95% CIs of the treatments. All
P values seemed greater than 0.05 comparing the healing
period of the treatment groups (Table 2). No statistically
significant difference was found between the treatment
groups.

Discussion
A third of adult patients with psoriasis are diagnosed

Systemic Treatments in Pediatric _

during their childhood.® Systemic treatments might be
indicated due to the severity of the disease, the impact
on quality of life and possible associated comorbidities.
Unfortunately, except etanercept, adalimumab and
ustekinumab, systemic treatments have not been approved
for childhood psoriasis. Management of these patients
is based on experiences with adult psoriasis, case series,
expert opinions and the use of these drugs for other
indications in pediatric patients.!

Epidemiological data in childhood psoriasis are scarce
and differ across studies depending on region, race and
age. Pediatric psoriasis represents 12.5% of all psoriasis
forms and 0.3-4.1% of all dermatoses seen in children.'>"?
The ratio of pediatric psoriasis to all psoriasis patients
was similar in our study. However, the ratio of pediatric
psoriasis to all dermatoses was found to be higher. This
may be because some specific dermatoses such as psoriasis
are usually referred to our clinic whereas other pediatric
dermatoses are largely monitored in the Department of
Pediatrics. There are mixed reports regarding gender and
mean age at diagnosis which varied between 7-10.5 years.
In our study, the mean age at diagnosis was 10.59 £4.65
years. The prevalence of pediatric psoriasis is higher in
girls than boys.'*'* No significant differences were noted
regarding the mean age of the onset of psoriasis (except
between methotrexate and other groups) and the mean
age at the initiation of systemic therapy (except between
acitretin and methotrexate groups). However, there are
no data indicating that the treatment efficacy might vary
depending on gender, age at the initiation of systemic
therapy and the onset of psoriasis. It would be more
appropriate to evaluate the initial disease severity while
evaluating the effectiveness of drugs and there was no
significant difference in initial PASI values.

In our study;, a total of 27 patients of 195 (13.86%) who
received systemic treatment were found to be accompanied
by additional comorbidities. Psoriatic arthritis, cardiac
disorders, Crohn’s disease, malignancy, multiple sclerosis
and lupus are frequent comorbidities associated with
psoriasis. The incidence of psoriatic arthritis in pediatric
patients has been reported to range from 0.7% to 10.5%.5'¢
However, the relatively low incidence in this study might
be due to different properties of the study population
such as race and region. Among cardiac disorders, we
detected only atrial septal defect and hypertension. No
other common comorbidities were encountered other
than epilepsy, proteinuria, Hirschsprung’s disease,
hydronephrosis, attention deficit and hyperactivity,
Bartter syndrome, growth retardation, hypogonadotropic
hypogonadism and gastritis which could be a coincidence.
It has been reported that psychiatric disorders such as
anxiety and depression have an increased prevalence
in pediatric patients with psoriasis. This may be due to
psoriasis itself, medications or other reasons.'” There were
only two patients with psychiatric disorders in our study.
Associated comorbidities are important criteria for the
selection of systemic treatments in psoriasis.
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Pediatric patients with psoriasis (n = 742)

}

Patients who received systemic treatment
(n=195)

} }

Patients who
received systemic
treatment for first

time (n = 131)

Patients in whom
prior systemic
treatment failed
(n=64)

!

Alternative systemic treatment

e Adverse events (n =12)

o Methotrexate (n = 5): elevated liver function test,
varicella, excessive nausea

o Acitretin (n = 4): elevated liver function test,
elevated triglycerides, excessive skin rash,
dizziness

There is vast clinical experience and expert consensus
on the safe and effective use of topical therapies as first-line
agents for mild to moderate psoriasis alone or in addition
to systemic therapy. However, the FDA has not approved
any topical medications for the treatment of psoriasis in
children under 12 years. In our study, the lesions were
managed to be controlled in approximately 2/3 of our
patients by topical treatment. However, treatment with
a systemic agent needed to be initiated within a short
period of time (1.68 years) after first diagnosis for the
remaining 1/3 of the patients. This indicates that pediatric
patients may require systemic treatment earlier. In our
study, 26.28% of patients received at least one systemic
treatment. Studies have reported the rate of pediatric
patients receiving systemic treatment at 0.35-21%.'5¢
Phototherapy is a safe choice with relatively low systemic
adverse events, but recommendation of this treatment for
school-age children is limited as it requires 2-3 hospital
visits per week. Seventeen patients recovered after narrow-
band UVB treatment whereas 13 patients displayed no
benefit and switched to systemic treatments.

Conventional systemic agents such as methotrexate,

o Etanercept (n = 2): pneumonia, throat infection

o Cyclosporine (1 = 1): hypertrichosis cyclosporine, and acitretin for the treatment of moderate

to severe psoriasis also have not been approved by FDA in
children because their efficacy and safety have not been
evaluated in randomized controlled trials in children.'®
To date, retrospective studies have been unable to create a

* Discontinuation of treatment (n = 9)

Figure 1. Diagram lllustrating Our Patient Population and Adverse Events
Associated With Systemic Treatments.

Table 2. Adverse Events, Incidence of Adverse Events and their 95% Cl, Healing Period, and Mean Difference of Healing Period by Treatment

Incidence of Mean
Adverse Events Healing Treatment Difference
Systemic Adverse Events and their 95% Periods* Grouns (1)) Comparison of
Treatments (I) ClI (Lower (Mean=SD, 0 P 95% CI (Lower Healing Periods
Bound, Upper Weeks) Bound, Upper
Bound) Bound)
. . 2.40
. One of them discontinued because of Methotrexate P=0.088
) . (-0.23, 5.04)
elevated liver function test.
S o The other three patients had elevated 3.7% . 2.19
el triglycerides, excessive skin rash, dizziness,  (0.09%, 7.46%) 1325587 Sydezparine (-1.73, 6.13) sy
but could continue treatment with close 3.84
follow-up. : =0.
ollow-up Others (:0.08, 7.77) P=0.058
I -2.4
. Five patients developed adverse events Acitretin (-5.04, 0.23) P=0.088
causing discontinuation of therapy (elevated 9.6% 0.20
. . . . . 0 . -U.
Methotrexate !Wer fync?lon test |n.three, varlcellg (1.3%, 17.9%) 10.85+5.67 Cyclosporine (.4.46, 4.05) P=0.999
infection in one patient and excessive
nausea in one patient) 1.43 _
Others (2.81, 5.69) P=0.817
L -2.19
Acitretin 6.13,1.73) P=0.471
. One patient developed hypertrichosis and 5.5% 0.20 B
Sicleses the treatment was discontinued. (-6.1%, 17.2%) 11.057.00 RIS (-4.05, 4.46) P=0.999
1.64
Others (3.51, 6.80) P=0.841
Acitretin 384 P=0.058
. - (-7.77,0.08)
. One of the patients receiving etanercept
. had pneumonia and one had severe 10.5% ) -1.64 B
Others throat infection; so, their treatment was (-4.6%, 25.7%) 941+4.16 Cyclosporine (-6.80, 3.51) P=0.841
discontinued. 143
Methotrexate (5.69, 2.81) P=0.817

‘Nine patients discontinued treatment due to drug adverse events, calculated in 186 patients.
“Etanercept treatment in 10 patients, Adalimumab treatment in 5 patients, Ustekinumab treatment in 2 patients, Methotrexate and Infliximab treatment in 1
patient and Acitretin and Etanercept treatment in 1 patient.
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consensus or guideline on the use of traditional systemic
agents. The off-label use of traditional systemic agents
is based on the experience gained from the use of these
medications for other pediatric indications and evidence
of safety and efficacy in adult psoriasis.

There are mixed reports regarding preferred systemic
agents such as acitretin or methotrexate.”?* In one
study, Bronckers et al used methotrexate in 69.2%,
biologic agents in 27.2%, and acitretin in 14.6% of
pediatric patients with psoriasis.> Acitretin, methotrexate,
cyclosporine and biologics were preferred in decreasing
order of frequency in our study and acitretin was the most
preferred drug as it does not have immunosuppressive
properties. Some authors avoid acitretin due to possible
skeletal system adverse events in long-term use. However,
this is controversially debated.? Methotrexate was used
especially in patients who had psoriasis accompanied by
arthritis. Cyclosporine treatment, on the other hand, was
relatively less preferred as a conventional treatment due
to its nephrotoxicity. The reasons for less frequent use of
biological treatments may be related to the recent approval
and reimbursement of drugs as well as the effective and
low-cost administration of conventional treatments.
There are randomized controlled trials that have found
etanercept, adalimumab, and ustekinumab to be effective
in pediatric psoriasis patients.””** Studies comparing the
efficacy of biologics and conventional therapies in the
treatment of pediatric psoriasis are limited. There is only
one study comparing adalimumab and methotrexate in
terms of efficacy in pediatric psoriasis.”> The percentage
of patients in whom PASI 75 was achieved was found to
be statistically significantly higher in patients treated with
adalimumab. In our study, biological therapies were used
in patients’ resistant to conventional treatments: none of
the systemic treatments were superior to each other, even
biologics.

Systemic treatments can be safely administered to
pediatric patients with relatively low occurrence of adverse
events. Considering adverse events, discontinuation of
therapy was reported mostly in cyclosporine-treated
patients.”” However, the rates of drug discontinuation due
to adverse events were 20% and 9.61% in patients treated
with etanercept and methotrexate, respectively, in our
study. We did not encounter any adverse events during
switching to another systemic treatment in patients who
had previously developed these adverse events. One of our
patients developed varicella infection following the second
dose of methotrexate injection. This undesirable situation
points out the importance of vaccination in children
before the initiation of immunosuppressive treatment.

In conclusion, we showed that systemic treatments
commonly used in adult psoriasis could be applied in
pediatric patients with psoriasis with high effectiveness
and tolerability. Earlier onset of disease, length of exposure
to systemic treatment, and the likelihood of comorbidities
highlight the importance of choosing the appropriate
systemic treatment in children. All systemic therapies

included in our study were shown to be effective. No
individual drug achieved superior outcomes compared to
others. Patients need to be followed in terms of adverse
events and the treatment can be switched off when
necessary.
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