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Abstract: Cyclosporine is a systemic therapy used for control of
severe atopic dermatitis (AD) in children. Although traditionally recom-
mended at a dose of 5 mg/kg/day for 6 months, a longer duration of
treatment may be necessary to bring a child with active and severe
disease into remission. There are few data on the short- and long-term
effectiveness of longer courses of therapy. This was a retrospective chart
review of children treated with cyclosporine at a Canadian hospital-
affiliated clinic between 2000 and 2013. Fifteen patients with adequate
follow-up were identified. Twelve (80%) were male and the mean age at
initiation of cyclosporine was 11.2 � 3.4 years. The mean duration of
cyclosporine therapy was 10.9 � 2.7 months (range 7–15 months) at a
starting dose of 2.8 � 0.6 mg/kg/day. Of 12 patients (80%) who responded
to cyclosporine, 5 patients (42%) had relapsed at a follow-up of
22.7 � 15.0 months. The duration of therapy was longer in patients who
did not relapse (17.7 � 10.7 months) than in those who did (10.2 � 2.7
months) (p = 0.06). Adverse events led to discontinuation in three patients
(20%) and included infection-related complications in two patients and
reversible renal toxicity in one. These results suggest that a longer
duration of low-dose cyclosporinemay help decrease the risk of relapse in
patients with severe AD who are resistant to topical therapies.

Atopic dermatitis (AD) is a common condition in
children, with prevalence rates varying from 8.2% to
10.2% in five large Canadian cities (1). The physical
changes of this condition have a great effect on quality
of life in children and on family dynamics. Children
with AD often have trouble sleeping, which affects
their school performance and leads to behavioral

problems. Low self-esteem, anxiety, and bullying
further compound the disease burden and lead to
social isolation (2). The majority of children with AD
can be treated effectively with topical agents, includ-
ing emollients, moisturizing agents, corticosteroids,
and calcineurin inhibitors, but severe AD can be
refractory to these modalities, thus systemic immu-

Address correspondence to Cathryn Sibbald, M.D., Division of
Dermatology, 2075 Bayview Avenue, M1-700, Toronto, ON M4N
3M5, Canada, or e-mail: Cathryn.sibbald@utoronto.ca.

DOI: 10.1111/pde.12367

© 2014 Wiley Periodicals, Inc. 1

ORIGINAL ARTICLE

Pediatric Dermatology 1–5, 2014



nosuppressive therapies are occasionally required to
control and modify the disease (3).

Cyclosporine is a systemic immunosuppressive
drug that acts selectively on T-cells and is indicated
for many dermatologic conditions, including derma-
titis, psoriasis, and chronic idiopathic pruritus (4).
Because the pathophysiology of AD involves T-helper
cell 2 (Th2) infiltrates in acute lesions and Th1 cells in
chronic states, cyclosporine’s mechanism of action
can inhibit these activated T-cells (3). Although it
is sometimes used for treatment of severe AD in
children, data on its effectiveness and safety in this
population are scarce and there is almost no infor-
mation on long-term outcomes.

Our aim was to report on the relapse rate of AD
and the time to relapse after treatment with cyclo-
sporine in a pediatric cohort and to determine any
predictors of sustained remission. Our secondary
objectives were to describe the characteristics and
safety outcomes of patients treated with cyclosporine
at our facility.

MATERIALS AND METHODS

This was a single-center retrospective cohort study
of children at the Hospital for Sick Children, a
tertiary health care center in Toronto, Ontario,
Canada. Ethics approval was obtained from the
Hospital for Sick Children Research Ethics Board.
All children prescribed cyclosporine to treat AD from
2000 to 2012 were identified through a medication

search of the clinic electronic database. Patients were
excluded from the analysis if there was an absence of
follow-up data, they were still receiving cyclosporine,
or they had been treated with cyclosporine for
<6 months.

Data were collected on patient demographic
characteristics, previous documented therapies, and
details about cyclosporine treatment courses, with a
focus on duration, effectiveness, and safety. The main
outcome measure was relapse, defined as a need for
systemic therapy after a minimum of 1 month after
discontinuation of cyclosporine.

Data were compiled in Microsoft Excel and
analyzed using Stata Data Analysis and Statistical
Software version 11 (StataCorp, College Station, TX),
with a p value of 0.05 set for statistical significance.
Unpaired t-tests were used to compare means of
continuous variables and Fisher’s exact tests for
categorical variables.

RESULTS

Fifteen patients were eligible for analysis, as out-
lined in Fig. 1. Of these patients, 80% (n = 12) were
male and the mean age at diagnosis of AD was
4.2 � 3.9 years. The mean age of initiation of
cyclosporine was 11.2 � 3.4 years. All patients had
previously been treated with high-potency steroids,
46.7% (n = 7) had tried topical calcineurin inhibi-
tors, and two had been treated with other systemic
therapies (methotrexate and ultraviolet B light).

Screened for inclusion: 
prescribed cyclosporine for AD  

Excluded  (n = 7) 
♦   Lost to follow-up (n = 3) 
♦   Completed <6 months (n = 2) 
♦   Still taking cyclosporine (n = 2) 

Failed cyclosporine and 
switched to new systemic 

Assessed for response (n = 15) 

Good response (n = 12) 

No relapse 
(n = 7) 

Relapse 
(n = 5) 

Figure 1. Patient selection.
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The average duration of cyclosporine therapy was
10.9 � 2.7 months (range 7–15 months), at a mean
starting dose of 2.8 � 0.6 mg/kg/day.

Twelve of the 15 patients (80%) had improvement
in surface area, intensity, and symptoms of disease
after therapy and were in remission when cyclosporine
was discontinued. Seven patients (58.3%) remained
relapse free for a minimum follow-up of 15 months.
Comparative data for the groups are summarized in
Table 1. Subsequent systemic therapies for the
patients who relapsed are listed in Table 2. The most
common treatments were phototherapy, azathioprine,
and additional courses of cyclosporine. The time until
subsequent therapies ranged from 2 to 12 months.

Six patients (40%) reported adverse events during
therapy and four patients discontinued therapy

because of adverse evnets (Table 3). Patients who
reported side effects were younger (mean 9.7 � 3.4 yrs
vs 12.5 � 3.0 yrs, p = 0.06). In the patient with
evidence of renal dysfunction, laboratory indices
normalized with discontinuation of therapy.

DISCUSSION

Our results suggest that a course of cyclosporine often
helps control the manifestations of AD and decreases
the need for future systemic therapies in a subset of
children resistant to optimized topical therapy. The
benefit of cyclosporine in treating severe AD has been
demonstrated in several trials with a total of 602
patients, with cyclosporine consistently decreasing
disease severity (5), although there is a paucity of data

TABLE 1. Demographic and Clinical Characteristics of Patients With and Without Relapses After Completing a Course of
Cyclosporine (N = 12)

Characteristic Relapse (n = 5) No relapse (n = 7) p

Age at diagnosis, years, mean � SD (range) 5.1 � 4.1 (1.5–12) 3.2 � 2.9 (0–8) 0.80
Age at initiation, years, mean � SD (range) 10.2 � 4.21 (5–15) 10.7 � 3.7 (6–15) 0.41
Male, % 80 85.7 >0.99*
Initial cyclosporine dose, mg/kg/day, mean � SD (range) 2.9 � 0.6 (2–3.75) 3.0 � 0.8 (2–4) 0.36
Cyclosporine duration, months, mean � SD (range) 10.2 � 2.7 (7–15) 17.7 � 10.7 (6–32) 0.06
Taper used to discontinue, % 60 43 >0.99*
Follow-up, months, mean � SD (range) 27.2 � 15.5 (10–50) 23.9 � 13.5 (15–43) 0.66

*Double-sided Fisher’s exact test.
SD, standard deviation.

TABLE 2. Subsequent Therapies in Patients with Relapses (N = 5)

Sex
Age at diagnosis of
AD, Years

Age at cyclosporine
initiation, years

Duration of cyclosporine
therapy, months

Subsequent systemic therapies
(in chronological order)

Time to subsequent
systemic therapy,
months

Male 3 9 7 UVB, cyclosporine 12
Female 1.5 14 9 Cyclosporine, methotrexate, UVB 8
Male 5 8 9 Azathioprine, UVB 5
Male 12 15 11 UVB 6
Male 4 5 15 UVB 2

AD, atopic dermatitis; UVB, ultraviolet B.

TABLE 3. Adverse Events (N = 6)

Sex
Age at cyclosporine
initiation, years Description of adverse event

Onset after
cyclosporine
start, months

Duration of
cyclosporine
therapy, months

Effect of event on cyclosporine
treatment

Male 9 Three infections* 2 6 Discontinued
Male 14 Pharyngitis 20 20 Held and not restarted
Female 12 Eczema herpeticum 1 6 No interruption
Male 5 Renal dysfunction† 2 15 Dose reduced then discontinued
Male 9 Stomach upset, headache 24 24 Discontinued
Female 13 Headaches 1 14 No interruption

*Strep throat, cellulitis around a percutaneous gastric feeding tube site, and upper respiratory tract infection due to respiratory syncytial virus.
†High potassium and serum creatinine.
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on the efficacy and safety of cyclosporine in pediatric
AD. The five reviews published to date are summa-
rized in Table 4. None of these studies were based in
North America and none examined the sustained
remission of patients after cyclosporine was with-
drawn. Our study adds longer follow-up times in a
purely pediatric North American population.

Most patients had a good immediate response to
cyclosporine, and only three did not demonstrate
improvement after treatment. These findings are
in keepingwith evidence of the short-term effectiveness
of cyclosporine and reinforce the recommendation
of its use as a first-line systemic option in severe AD.
The three patients who did not respond were older
(13–15 yrs at initiation of cyclosporine), and adher-
ence may have affected efficacy in one patient who
admitted missing doses intermittently. Larger cohorts
would help determine whether any distinguishing char-
acteristics in these patients could predict resistance.

Almost half of the patients in our cohort did not
need further systemic therapy by the end of data
collection. Spontaneous resolution of AD is common,
especially in children, but the rate of relapse in our
cohort is lower than previously reported rates of 75%
to 86% in three pediatric and adult studies (6–8).
Although a starting dose of 5 mg/kg/day of cyclo-
sporine for a maximum of 6 months has been tradi-
tionally recommended (9,10), the lower starting dose
and longer duration of cyclosporine treatment in this
cohort has previously been shown to be a safe and
effective treatment approach (11,12). Patients who did
not relapse tended to have longer treatment durations,
although the difference was not significant, and the
sample was small. It has been proposed that low-dose
cyclosporine may have an immunomodulatory effect,
in contrast to the immunosuppressive effects of higher
doses, based on the observation that lower doses
allow continued production of interleukin 2 and thus
persisting cell activation with consecutive regulatory

T-cell induction and expansion (13,14). In adults,
case reports have suggested that cyclosporine can
induce permanent remission in select patients (15,16).
A recent review of 167 patients with AD in Korea
found that higher doses of cyclosporine were associ-
ated with a lower relapse rate, contrary to our findings
(17). The difference in our results highlights the need
for more data in pediatric populations to evaluate the
effect of dose on relapse as well as other predictors
such as serum immunoglobulin E levels.

Concern regarding cyclosporine’s side effects,
including acute and chronic kidney failure, gum
hyperplasia, hypertrichosis, hyperkalemia and hyper-
triglyceridemia, headaches, and paresthesias often
limited its use. Although many patients in our sample
reported side effects, all were reversible. Regular
blood pressure checks revealed that no patient devel-
oped hypertension, a common concern with adult
patients. Only one patient developed evidence of renal
toxicity, and this was reversible with discontinuation
of therapy. The incidence of renal toxicity may have
been minimized in our population by using a lower
dose, because this adverse effect is generally dose and
time dependent (10). Concurrent infections are more
common with high-dose cyclosporine in the litera-
ture, with rates of 5.9% per month compared with
1.8% with low doses (5). Although infections may be
coincidental, some recommendations suggest tempo-
rary suspension of cyclosporine (9). Eczema herpet-
icum only occurred in one patient and resolved
without therapy disruption, suggesting that this may
not be a significant concern. Although the number of
infections in our sample seems high (five infections in
three patients), when adjusted for the total length of
therapy, the incidence of infections was low (2.4% per
month) and comparable with that in the existing
literature (5). This adds to the appeal of lower-dose
therapy, especially in patients more susceptible to
infections because of comorbidities.

TABLE 4. Published Studies of Cyclosporine for Atopic Dermatitis in Children

Author Year Study Design Location N
Age,
years

Dose of
cyclosporine,
mg/kg/day Length of treatment

Length of
follow-up

Berth-Jones
et al (19)

1996 Open uncontrolled United Kingdom 27 2–16 5 6 wks 10 mos

Zaki et al (20) 1996 Open uncontrolled United Kingdom 18 3–16 5–6 4–12 wks Until first relapse
(0–8 mos)

Harper et al (6) 2000 Open-label RCT United Kingdom 43 2–16 5 Continuous (1 yr) vs
intermittent (12 wks)

1 yr

Bunikowski
et al (12)

2001 Open uncontrolled Germany 10 2–16 2.5 8 wks 12 wks

Haw et al (11) 2010 Retrospective cohort Korea 61 9–68 Mean 2.7 Mean 13.5 � 8.4 mos Minimum 6 mos

RCT, randomized controlled trial.
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In general, children have been demonstrated to
tolerate cyclosporine better than adults, with a lower
incidence of adverse effects (10). In our cohort,
children who developed adverse effects tended to
be younger, but this difference was not significant. In
all five patients who discontinued therapy because of
adverse effects, cyclosporine had been taken for
many months before stopping (three patients for
more than 1 yr). These patients were able to tolerate
cyclosporine for many months before stopping, and
most of them remained in remission after completing
their course of cyclosporine, with only one requiring
subsequent systemic therapies.

The long-term risk of malignancy has been associ-
ated with cyclosporine, more commonly in people who
have undergone organ transplantation who are under-
going lifelong multidrug immunosuppressive treat-
ment. In adults with psoriasis, cyclosporine therapy
for more than 2 years was associated with a six times
greater risk of nonmelanoma skin cancers (18), but
this was still lower than the risk associated with
ultraviolet light therapy in this cohort. It is unclear
whether this greater risk would be translated to
children with AD using lower doses of cyclosporine.

Our study has several limitations, namely the small
sample size and the retrospective nature that limited the
data available for analysis. In addition, longer follow-
up would help clarify whether there is a greater risk of
malignancy. Nevertheless, our results are promising,
with the data suggesting that a longer course of low-
dose cyclosporine maymake it more likely that patients
will remain in remission after a course of cyclosporine.
Future research would help determine whether current
cyclosporine protocols should be adapted to optimize
long-term outcomes in children with AD.
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