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Abstract

Keywords

Background: Cyclosporine (CysA) is effective for psoriasis in adult patients but little data exist
about its efficacy and safety in childhood and adolescence psoriasis. Objectives: To assess the
effectiveness and safety of CysA for childhood and adolescence psoriasis. Methods:
Retrospective analysis of a group of children and adolescents (age <17 years) with plaque
psoriasis treated with CysA at several Italian dermatology clinics. Results: Our study population
consisted of 38 patients. The median age at the start of treatment was 12.3 years. Therapy
duration varied from one to 36 months. The median maintenance dosage per day was 3.2 mg/
kg (range 2-5 mg/kg). Fifteen patients (39,4%) achieved a complete clearance or a good
improvement of their psoriasis defined by an improvement from baseline of >75% in the
psoriasis area and severity index (PASI) at week 16. Eight patients (21.05%) discontinued the
treatment due to laboratory anomalies or adverse events. Serious events were not recorded.
Conclusions: In this case series, CysA was effective and well-tolerated treatment in a significant
quote of children. CysA, when carefully monitored, may represent a therapeutic alternative to

Psoriasis, childhood, cyclosporine, therapy,
treatment

History
Received 30 September 2015

Accepted 24 October 2015
Published online 9 December 2015

the currently used systemic immunosuppressive agents for severe childhood psoriasis.

Introduction

Psoriasis is a common inflammatory skin disease that starts
approximately in one-third of patients in the first two decades of
life (1-2). The prevalence of childhood psoriasis is unknown, but
it has been calculated to range from 0.1% to 3% in various parts of
the world (2-3). Psoriasis incidence may be increasing over time
(4). In children, psoriasis usually both follows a benign course and
is often successfully managed with topical agents. However,
moderate or severe forms of the disease may be unresponsive to
topical therapy and require more aggressive approaches, including
phototherapy and pharmacologic interventions with systemic
drugs. Most of systemic therapies have not been systematically
investigated in moderate to severe childhood plaque psoriasis.
Therefore, potential beneficial effects of systemic drugs have been
assumed on the basis of clinical evidences or experiences in adults
(1). Among systemic antipsoriatic drugs, cyclosporine (Cys-A) is
known to be highly effective in the treatment of psoriasis in
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adults, while data on pediatric use are scarce. In this study, we
aimed to expand the current knowledge of the use of Cys-A in
pediatric psoriasis by assessing its effectiveness and safety in 38
children with moderate-to-severe plaque psoriasis.

Patients and methods
Study design and study population

A retrospective cohort study was conducted to identify case
records of all consecutive patients under 17 years of age who were
given cyclosporine for moderate-to-severe plaque psoriasis from
2010 until 2014. The setting was a number of Italian dermatology
centers belonging to the network of ‘‘Pediatric Dermatology
Group’’ of the Italian Society of Dermatology (SIDeMaST).
Patients were identified through databases or registries. The
following information was collected: gender, age, age at onset of
psoriasis, association with psoriatic arthritis and other comorbid-
ities, age at onset of Cys-A treatment, age at onset of previous
systemic treatments, psoriasis severity assessment using psoriasis
area severity index (PASI) before each treatment and after 12-16
weeks of treatment, duration treatment, reasons for withdrawal or
switch, physician’s notes.
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Eligible for this study were considered only patients <17 years
who had all requested data available and who had not concomitant
systemic antipsoriatic treatment while they were taking Cys-A. At
first commencement, all patients had baseline screening for full
blood count, electrolytes, creatinine, liver function tests and urine
analysis. Safety was assessed by using the results of vital signs,
physical examination, laboratory tests and physician and patient
evaluation of adverse events according to single center protocols.
The efficacy was assessed by the proportion of subjects who
achieved >75% reduction in baseline PASI score (PASI 75) after
16 weeks of therapy. Concomitant treatment, either with topical
steroids, vitamin D3 ointments, coal tar preparations or with
anthralin, was possible. Descriptive statistics (e.g. percentage,
means) were used to summarize the data.

Results
Patient characteristics

We identified a total of 56 potential subjects younger than 17
years with psoriasis who were treated with Cys-A between 1
January 2010 and 31 December 2014. After screening the
complete medical records from all health care providers, 38
patients with plaque psoriasis fulfilled criteria for inclusion in the
incidence cohort. Eighteen excluded subjects had diagnoses other
than plaque psoriasis (e.g. pustular, erythrodermic or guttate
psoriasis). The patients, 13 males and 25 females, were aged 1-17
years (mean age 8.7 years) at diagnosis of psoriasis. A positive
familial history of psoriasis was found in 17 patients (44.7%). In
particular, 10 patients had family history of psoriasis from the
paternal side, six from the maternal line, one patient from both
parental sides. Medical histories included arthritis in two patients,
history of streptococcal recurrent pharyngotonsillitis in five
patients, obesity (as defined by World Health Organization) in
three patients, psychomotor delay in one patient, allergic rhinitis
in one patient, gastroesophageal reflux in one patient. No history
of diabetes, hypertension, Crohn disease, celiac disease and
irritable bowel syndrome was recorded in any children. Twenty-
nine patients had no medical problems. All patients were
commenced on Cys-A for moderate-to-severe psoriasis recalci-
trant to topical treatment and/or narrowband ultraviolet B
(nbUVB) or other systemic treatments. All patients had received
topical treatment before. Eighteen patients (47.3%) had previously
been treated with nbUVB. One patient had previously been
treated with methotrexate, one with etanercept, two with acitretin
and four with psoralen UVA. Thus, in 30 patients (78.9%), Cys-A
had been administered as first line systemic treatment. At
commencement of Cys-A, patients had a mean age of 12.3
years (range 5-17).

Treatment duration and dosage

Cys-A was commenced at 2.1-3.5 mg/kg/day and given in two
separate doses each day as oral solution or capsules according to
the treating physician’s and patients’ preferences. An incremental
increase up to a maximum daily dosage of 5 mg/kg/die was
occasionally made based on clinical response. Once the disease
was controlled and stable, the dose might be tapered gradually
according to clinical response. The median maintenance dosage
per day was 3.2 mg/kg (range 2-5 mg/kg). The mean total
duration of the first treatment cycle was 5.7 months (range 1-24
months) (Table 1).

Effectiveness, tolerability and safety

Fifteen patients (39.47%) were categorized as responders to Cys-
A. Four out of them were able to stop cyclosporine for the
intervals of between two and six months, before requiring
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Table 1. Overview of clinical characteristics, treatment course and
outcome of 38 children and adolescent with plaque psoriasis treated with
CysA.

Number of patients 38

Males 13 (34.2%)
Females 25 (65.7%)
Family history 17 (44.7%)
Previous phototherapy 18 (47.3%)
Previous systemic treatments 8 (21.05%)

Age at start of CysA 5-17 years (median 12.3)
Daily dose at start of CysA 2.1-3.5 mg/kg

Maintenance daily dose of CysA
Duration of treatment

Response

Adverse events

2-5 mg/kg (median 3.2)
1-24 months (median 5.7)
15 (39.47%)

8 (21.05%)

reintroduction of the treatment. Response rate did not change if
it was calculated only in first time users of Cys-A. In this case,
there were 12 responders out from 30 patients (40%). Eight
patients discontinued cyclosporine due to side effects. In particu-
lar, an increase in serum creatinine level of >30% was reported
after 3 months of therapy in one patient; an increase in
hypertriglyceridemia in another patient. Two patients experienced
headache, two gastrointestinal disturbances, one recurrent bacter-
ial superficial skin infections (pyodermitis), one hypertrichosis.
All side effects resolved after stopping treatment. Fifteen patients
(39.47%) were nonresponders. Twelve of them were commenced
on other systemic therapies.

Discussion

Onset of psoriasis before the third or fourth decade of life is
associated with greater likelihood of family history of the disease,
increased severity of disease and psychological morbidity (5). In
early-onset psoriasis carriage of HLA-Cw6 and environmental
triggers, such as [-haemolytic streptococcal infections, are
considered main factors of disease expression (6). Psoriasis in
childhood and adolescence can cause a severe emotional burden
and impair the health-related quality of life. Children and
adolescents with psoriasis are more likely to experience anxiety,
depression, decreased sexual intimacy, joint pain, chronic itching
and decreased perception of social connectivity (7-9). Affected
children are also significantly more at risk of developing
psychiatric disorders (10).

Treatment of moderate to severe psoriasis in childhood is often
challenging. According to expert consensus, systemic therapeutic
agents should be considered in cases of inadequate response to,
contraindications toward topical or UV therapy as well as in
extensive and chronic courses (11). However, studies on children
are insufficiently documented with regard to dosing, efficacy and
safety. Consequently, most antipsoriatic systemic therapies are not
licensed for pediatric use. Anyway physicians rely on experience
from the application of these drugs for adults or other pediatric
diseases (12). Doses for children are often derived by scaling from
adult dosages after adjusting for body weight. Until March 2015,
etanercept was the only systemic drug licenced for plaque
psoriasis in children aged 6 years or older (13). Etanercept has
grade A recommendation in two systematic evidence-based
updates (14-15). According to European Medicine Agency,
etanercept should be used for the treatment of chronic severe
plaque psoriasis in children and adolescents who are inadequately
controlled by, or are intolerant to, other systemic therapies or
phototherapies. Since April 2015, adalimumab has been approved
by the European Commission or the treatment of severe chronic
plaque psoriasis in children and adolescents from 4 years of age
who have had an inadequate response to or are inappropriate
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candidates for topical therapy and phototherapies. Moreover,
since June 2015 ustekinumab has been approved by the European
Commission for the treatment of moderate-to-severe plaque
psoriasis in adolescent patients from the age of 12 years and
older, who are inadequately controlled by, or are intolerant to,
other systemic therapies or phototherapies.

Consequently, etanercept and ustekinumab should be admin-
istered following off-label use of other drugs, such as methotrex-
ate, acitretin and Cys-A, since all these have not been registered
for the treatment of childhood psoriasis. Adalimumab could be
used as first choice systemic treatment, but only in severe form of
the disease.

Cys-A is an immunosuppressant agent that produces calcium-
dependent, specific, reversible inhibition of transcription of
interleukin-2 and several other cytokines, most notably in
T-helper lymphocytes. As a result, the production of a range of
cytokines is reduced (16). Cys-A is approved for the severe form
of psoriasis and is included among conventional systemic
treatments. It is considered an effective therapeutic option for
the therapy of moderate and severe psoriasis (17). Adverse effects
are common and usually dose-related. In addition with the well-
known risk of increase in serum creatinine values and developing
arterial hypertension, Gisondi et al reported significant increase in
mean cholesterol and triglyceride levels also as short-term effect
(up to 16 weeks) after starting Cys-A in a prospective cohort of
adult patients (18). The presence of comorbidities as diabetes,
hypercholesterolemia and hypertension and average baseline
values of laboratory parameters can certainly intensify the risk
of side effects. Therefore, the lowest possible maintenance dose
and shortest treatment period are advisable. Cys-A is not
registered for childhood psoriasis. The literature in children is
limited, but extensive experience in children may be drawn from
transplantation medicine and atopic dermatitis (11). About
clinical evidences published on childhood psoriasis, Cys-A
proved to be effective for controlling resistant pediatric psoriasis
in a recently published case series (19). Lack of response (33%)
was similar to that of our group of patients (39.47%). In their
systematic literature reviews, De Yager et al. and Van Geel et al.
(14-15) considered four studies with Cys-A embracing only nine
patients (20-23). The authors concluded that efficacy of Cys-A in
childhood psoriasis is ‘‘ambiguous,’” since one case series of four
young children affected with atypical forms of psoriasis (neonatal,
acral or immunodeficiency-associated) did not show any response
(20). Dutch guidelines duplicated this opinion (24). Safety issues
were sparsely described. Due to the use of antipsoriatic combin-
ation therapies and/or unclear outcome measure, other studies
were excluded from the former mentioned systematic reviews
(14-15). Among these, there were the Perret’ study reporting
beneficial results in three children aged from 7 to 11 years (25)
and Pereira’s case series reporting efficacy of Cys-A in five
children with severe plaque psoriasis and one infant with pustular
psoriasis (26). The treatment was found to be well tolerated with
no significant side effects.

Therapeutic algorithms (14—15) propose methotrexate as the
therapy of choice of childhood psoriasis if systemic treatment is
need. According to a German consensus, Cys-A may be justified
only for selected children with severe flares of psoriasis, when
other therapeutic approaches have failed (11).

Our study represent the largest case series of pediatric patients
treated with Cys-A. There was a distinct female preponderance,
since the sex ratio of the group was 2.69:1 in favor of females.
Gender difference may account for a higher frequency of psoriasis
in girls than in boys in the age group under 20 years, in contrast to
adults (11). In our case series, Cys-A was administered as the
first systemic therapy in a consistent quote of patients (78.9%).
A possible explanation for such attitude could be due to a broad

Cyclosporine in pediatric plaque psoriasis 3

and long lasting experience in managing this drug in adults. Cys-
A has been proved to be the most frequently used systemic
antipsoriatic therapy in Italy (27-28). In our cohort of 38 children,
Cys-A was effective in about 40% of patients and well tolerated.
However, efficacy of Cys-A appears to be lower in childhood
since PASI 75 is achieved at the end of induction therapy, that is,
after 12 weeks, in 50-70% of adult patients (17). Nevertheless,
children have higher BSA-to-weight ratios. They may present
different pharmacokinetics for Cys-A and consequently require
doses higher than the weight-adjusted doses (12,20). Eight
patients (21.05%) discontinued the treatment due to transient
laboratory anomalies or adverse events, although serious events
were not identified. The limitations of our study pertain to its
retrospective and multicenter setting with not-standardized treat-
ment protocols. In addition, kidney function was not formally
investigated.

Conclusions

Psoriasis often presents in childhood. Children with psoriasis
commonly endorse negative QOL even in presence of mild
disease. Thus, treatment must be tailored according not only to
patient age, extent and distribution of clinical lesions, but also to
the impact on QOL. Individually planning and decisions shared
together with the patients and their parents are essential to gain
maximal safety, comfort and success.

Our study shows that Cys-A can be used in carefully selected
and monitored patients and may represent an alternative treatment
for severe flares of psoriasis. Definitely, biologics could expand
the treatment repertoire and bridge a gap about the unmet need for
treatment options in recalcitrant pediatric psoriasis. Health
systems should implement registries or extensive databases to
collect data on children and adolescents beginning systemic
treatments and obtain prospective data on efficacy and safety
profiles of old and new drugs.
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