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Background: Steroids are used in conventional treatment of
atopic dermatitis (AD) and they are very effective for im-
proving the symptoms, but they also have several compli-
cations. Many studies have reported that short-term use of
cyclosporine (CsA) is effective for severe AD as a substitute
for steroid. However, there are very few studies on the
long-term use of CsA for AD in the Korean population.
Objective: The purpose of this study was to investigate
whether long-term CsA therapy is effective and safe for
treating AD. Methods: We performed a retrospective study of
the patients with AD and who were treated with CsA at
Kyung Hee Medical Center between January 2001 and
February 2008. Among 147 patients, 61 received CsA treat-
ment for more than 6 months. To evaluate the efficacy of CsA
treatment, the objective SCORAD was checked for all 61
patients at every visit. Extensive laboratory tests were per-
formed every two months to assess the safety of treatment.
Results: The mean duration of CsA treatment was 13.5+ 8.4
months and the mean initial dose of CsA was 2.7+0.9
mg/kg/day. The mean objective SCORAD values signifi-
cantly decreased from 34.1+11.2 at baselineto 11.4+10.7
after 6-month of CsA treatment (p<0.05). A significant
decline of the SCORAD score was observed starting from
1-month of CsA treatment. The mean duration of remission
was 4.5+2.9 months. A total of 13 adverse events in 10
patients were recorded during the study period. One patient
dropped out due to renal dysfunction. Elevation of peripheral
blood pressure was noted in 8 patients. Three patients
complained of gastrointestinal troubles, and one patient had
hypertrichosis, but the problems of these 4 patients were
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mild and easily treated. Conclusion: We suggest that long-
term, low-dose CsA treatment is safe and effective for patients
who suffer from AD. (Ann Dermatol 22(1) 9~ 15, 2010)
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INTRODUCTION

Atopic dermatitis (AD) is a chronically relapsing inflam-
matory skin disease that’s caused by complex interactions
between multiple genetic and environmental factors'. Pa-
tients with moderate to severe AD require long-term treat-
ment with topical or systemic steroids, and this can lead to
a variety of complications associated with the treatment.
Significant progress has been made in steroid replacement
therapy to minimize the long-term exposure to steroids. In
1970, Borel et al.” in Switzerland, discovered and isolated
cyclosporine (CsA) from the soil fungus Tolypocladium in-
flatumgams during a search for antifungal agents. The im-
munosuppressive effects of CsA were identified in 1976,
and its therapeutic effects in patients with psoriasis were
recognized in 1979 by Mueller and Herrmann®. Subse-
quently, the indications for CsA in dermatology are gra-
dually expanded to AD, pyoderma gangrenosum, Behcet’s
disease, alopecia areata and vesicobullous disease®. How-
ever, the use of CsA has been limited because of its com-
plications such as nephrotoxicity, hypertension, hyperlipi-
demia, and hypertrichosis’.

As the use of CsA has increased, the various reports on its
safety for long-term treatment have also increased®”. In
Korea, there have been a few published studies on the effi-
cacy of CsA treatment for patients with AD'*"%. Although
the drug’s clinical efficacy has been proven, Korean stu-
dies on the efficacy and safety of long-term (>6 month)
CsA treatment for AD are still limited. We performed a
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retrospective study on the clinical efficacy and adverse
events of long-term CsA treatment for AD patients.

MATERIALS AND METHODS
Patients

This retrospective study focused on patients with AD and
who were treated with CsA for more than 6 months, and
these patients were treated at the Kyung Hee Medical
Center from January 2001 to February 2008. A total of
147 patients who had moderate to severe AD were treated
with CsA during the study period. Among the 147 pa-
tients, 61 patients received CsA treatment for more than 6
months. The exclusion criteria included: abnormal renal
function, abnormal liver function, hyperkalemia or hype-
ruricemia, a history of malignancy or recent infections,
uncontrolled hypertension (considered when the systolic
blood pressure was greater than 140 mmHg and/or the
diastolic blood pressure was over 90 mmHg on two con-
secutive measurements), clinically significant impairment
of the hematopoietic, cardiovascular and/or cerebral func-
tion, and concomitant therapy with nephrotoxic medica-
tions .

To determine whether the treatment results of CsA chang-
ed depending on the subtype, the patients with AD was
divided into two major groups, 1) those with intrinsic AD
and 2) those with extrinsic AD. The intrinsic subtype was
defined by the following criteria: 1. the clinical phenotype
of AD, according to Hanifin and Rajka', 2. the absence of
other atopic diseases, 3. normal total serum IgE levels and
4. no IgE sensitization detected on a skin test or in the
serum'”. The patients who had elevated total serum IgE
and IgE sensitization against foods and inhalants, and
other atopic disease were defined as having the extrinsic
type AD.

Methods

The clinical and laboratory data was obtained by a chart
review. The age and gender, the changes in the objective
SCORAD scores, the dose and duration of CsA treatment,
the laboratory findings and the blood pressure were re-
viewed. The severity of disease was evaluated with the
objective SCORAD score'®"”. The difference between the
classic SCORAD and the objective SCORAD is described
in Table 1.

1) Treatment dosage of CsA

All the patients were initially treated with oral CsA, anti-
histamines and topical steroids. The mean initial dose of
CsA was 2.7 +0.9 mg/kg/day. The dosage of CsA was gra-
dually reduced by 50 mg per every 4 weeks according to
the therapeutic response. CsA treatment was discontinued
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Table 1. The content and formula of the SCORAD index and
the objective SCORAD'®

System Contents Formula
SCORAD  A=extent of eczema SCORAD index
index according to the rule of nine (0~103)=
(20% of the score) A/5 (0~20)+
B =intensity items: erythema, 7B/2 (0~63)+
edema/papules, scratching, C (0~20)
oozing/crust formation,
lichenification and dryness
(for 60% of the score, each
item has four grades: 0, 1, 2,
3)
C=subjective symptomes: itch,
sleep loss (20% of the score)
Objective ~ A=the extent of eczema Objective
SCORAD  according to the rule of nine ~ SCORAD
B =intensity items: the same as  (0~83)=
the SCORAD index A/5 (0~20)+
7B/2 (0~63)
Bonus points for
disfiguring
lesions or
functional
limiting
lesions =

10 extra points

with tapering when the objective SCORAD score was
lower than 5'°. If AD flared up during the course of
tapering, then the CsA was increased to the previous
dosage.

2) Laboratory findings

To assess the safety of long-term CsA treatment, the se-
verity and persistence of all complications were reviewed
and evaluated. Prior to the initial treatment, laboratory
tests that included complete blood counts with the dif-
ferential, tests for the serum IgE, aspartate aminotransfe-
rase, alanine aminotransferase, blood urea nitrogen, serum
creatinine, triglycerides levels and urinalysis were per-
formed in all the patients. All the same tests were repeated
every two months and the 24 hour urine creatinine and
creatinine clearance were evaluated every 6 months. Hy-
pertension was defined by the criteria reported by Cho-
banian et al.'’, stage 1 hypertension was defined as a sys-
tolic blood pressure from 140 mmHg to 160 mmHg and/
or a diastolic blood pressure from 90 mmHg to 100
mmHg, and stage 2 hypertension was defined as a systolic
blood pressure greater than 160 mmHg and/or a diastolic
blood pressure over 100 mmHg.

3) Evaluation of the efficacy of CsA treatment

To evaluate the efficacy of CsA treatment, the objective
SCORAD score was measured at every visit. In the acute
stage, the follow up intervals of the patients were from 1
to 2 weeks. After the skin lesions subsided, the patients
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visited our clinic every month. The severity of symptoms
was divided into 3 groups according to the objective
SCORAD score: mild was lower than 15, moderate was
from 15 to 40 and severe was more than 40'°. The
objective SCORAD scoring was measured by dermato-
logists who had been trained for the SCORAD scoring
system to minimize the inter-evaluator variance.

4) Evaluation for the recurrence of AD

When itching interfered with the patients’ daily living
and/or the reappearance of the typical skin lesions of AD
was observed, then this was considered to be recurrence
of AD. If the lesion could not be controlled by oral anti-
histamine and topical steroid treatment only, or if the ob-
jective SCORAD score was over 15, then CsA treatment
was restarted at the same dosage used in the initial treat-
ment.

Statistical analysis

All the analyses were performed using the statistics pro-
gram SPSS package ver. 13.0. Analysis of the objective
SCORAD scores was performed using one-way ANOVA.
The differences between the laboratory tests at baseline
and those at the end of the treatment were analyzed with
the paired samples t-test. For all cases, p-values<0.05
were considered to be statistically significant.

RESULTS

Table 2. The demographic data of the atopic dermatitis patients
who underwent cyclosporine treatment for more than 6 months

Age and gender distribution

A total of 61 patients were enrolled in this retrospective
study. The patient groups consisted of 41 males and 20
females (2.05 : 1). The age distribution of the enrolled
patients ranged from 9 to 68 years of age with a mean age
of 27.9+10.8 years. Among the 61 patients, 13 patients
were children. This child group consisted of 8 boys and 5
girls, and they ranged from 5 to 14 years of age (mean
age: 10.8+2.9). The demographic characteristics of the
subjects are summarized in Table 2.

Analysis of CsA treatment

The mean duration of CsA treatment was 13.5+8.4 mon-
ths. The mean treatment durations for the males and fe-
males were 14.5+8.6 and 12.2+8.7 months, respecti-
vely. There was no significant difference between the two
groups.

The mean scores of SCORAD were 34.1+11.2 at base-
line, 23.7+14.3 after 1 month, 18.4+9.8 after 2 months,
13.1+ 7.9 after 4 months and 11.4+10.7 after 6 months of
CsA treatment (Fig. 1). Each level of the objective SCO-
RAD score in all the patients was significantly reduced,
compared with the baseline score (p<0.05). The mean

Mean age No. of patients
All the patients 27.9+10.8 61
Gender
Male 27.44+11.1 41
Female 25.8+10.1 20
Age
Childhood 10.8+2.86 13
Adult 29.0+12.8 48
Subtype
Extrinsic 25.0+11.9 46
Intrinsic 25.7+7.0 15
Severity
Moderate 26.4+14.1 49
Severe 25.1+10.7 12
Duration
6~ 12 months 24.1+14.4 36
12~24 months 27.4+13.6 18
> 24 months 26.7+10.3 5
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Fig. 1. The changes of the SCORAD score according to
cyclosporine treatment. Each level of the SCORAD score after
1 month, 2 months, 4 months and 6 months of cyclosporine
treatment was significantly different from the baseline score (p
<0.05).

objective SCORAD score for the severe AD group was
46.6+20.3 at baseline, 27.4+15.6 after 1 month, 20.1+
14.7 after 2 months, 16.5+ 11.0 after 4 months and 15.2 +
15.3 after 6 months. The mean objective SCORAD score
for moderate AD was 27.0+7.7 at baseline, 16.9+10.1
after 1 month, 14.9 + 7.8 after 2 months, 12.6 + 8.8 after 4
months and 8.4+9.6 after 6 months (Fig. 2). Each SCO-
RAD score in the moderate and severe AD groups was
also significantly decreased, compared with the baseline
score (p<0.05). Because the SCORAD scores of two
patients were not decreased during the treatment, they
were regarded as treatment failure.

For the childhood AD group, the mean SCORAD were
30.0+14.1 at baseline, 23.3+10.1 after 1 month, 15.8 +
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Fig. 2. The changes of the SCORAD score according to the
severity of AD. Each level of the SCORAD score in both the
moderate (n=12) and severe groups (n=49) after 1 month, 2
months, 4 months and 6 months of cyclosporine treatment was
significantly different from the baseline score (p<0.05).
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Fig. 3. The changes of the SCORAD score according to the age
groups. Each level of the SCORAD score for both childhood
(n=13) and adult AD (n=48) after 1 month, 2 months, 4 months,
and 6 months of cyclosporine treatment was significantly
different from the baseline score (p<0.05).

11.4 after 2 months, 14.8 +9.3 after 4 months and 13.4 +
11.2 after 6 months of CsA treatment (Fig. 3). The mean
objective SCORAD score in the adult group was 33.1+
10.49 at baseline, 24.1+10.9 after 1 month, 18.1+9.6
after 2 months, 15.7+6.2 after 4 months and 12.2+10.5
after 6 months. Both the childhood and adult AD groups
showed a significant decrease of the mean SCORAD after
CsA treatment (p <0.05).

For the intrinsic AD group, the SCORAD score at baseline
and 6 months after treatment was 30.7+13.6 and 13.9+
8.0, respectively. For the extrinsic AD group, the objective
SCORAD score at baseline and 6 months after the treat-
ment was 30.3+10.7 and 10.1+10.5, respectively (Fig.
4). There was no inter-group difference between the in-
trinsic and extrinsic AD groups. However, there was a
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Fig. 4. Comparison of the SCORAD score between the intrinsic
(n=12) and extrinsic AD (n=41). There was no significant
difference in the efficacy of cyclosporine treatment between the
intrinsic and extrinsic groups.
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Fig. 5. The changes of the total serum IgE levels in the extrinsic
atopic dermatitis patients according to the cyclosporine
treatment. The serum IgE was significantly decreased after
treatment (*p<0.05).

significant difference in the objective SCORAD scores bet-
ween baseline and 6-months treatment in each group (p
<0.05). Of the 46 patients with extrinsic AD, 35 patients
(76.1%) showed decreased levels of serum total IgE. The
mean level of serum IgE was 4,880 IU/ml at baseline and
1,564 1U/ml at the end of treatment (Fig. 5). The average
rate of decreased total serum IgE was 47.8% in the ex-
trinsic AD group.

Recurrence and retreatment

Among 61 patients, 58 patients (95.1%) discontinued CsA
treatment after prolonged remission. All the patients had
recurrence of AD after discontinuation of CsA treatment
and they needed additional sessions of the CsA treatment.
The mean duration from the discontinuation of the CsA
treatment to retreatment was 4.5+2.9 months. Two pa-
tients abruptly stopped their CsA medication on their own,
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but they did not have an immediate flare-up.
Assessment of adverse events

The adverse events of CsA treatment in this study are
summarized in Table 3. There were 13 adverse events in
10 patients during the CsA treatment. Two patients had
hypertension and abdominal discomfort, and one patient
had concomitant abdominal discomfort and hypertrichosis.
Most adverse events were mild and reversible after dis-
continuation of the CsA. Eight patients had an elevated
peripheral blood pressure. Six of them had stage 1 hy-
pertension and 2 had stage 2 hypertension. The mean
interval from the start of CsA treatment to clinically de-
tected hypertension was 5.69+1.91 months. One patient
developed hypertension earlier than the other patients (6
weeks after CsA treatment). His hypertension was stage 2
and this persisted after the discontinuation of CsA treat-
ment, yet he had a previous history of hypertension. The
patients who had stage 2 hypertension were treated with
antihypertensive medication. Except for one patient who

Table 3. The common complications of cyclosporine treatment
in this study

Complication No. of patients (%) Improvement

Renal
Elevation of creatinine 0

Abnormal creatinine 1 (1.6%)
clearance
Cardiovascular
Hypertension 8 (7.6%) Improved after
cessation of
cyclosporine
treatment
(except 1 patient)
Neurologic
Tremor 0
Headache 0
Paresthesia 0
Mucocutaneous
Hypertrichosis 1 (1.6%) Improved after
cessation of
cyclosporine
treatment
Gingival hyperplasia 0
Gastrointestinal
Nausea, abdominal 3 (4.9%) Improved after
discomfort cessation of
cyclosporine
treatment
Musculocutaneous
Myalgia 0
Arthralgia 0
Laboratory abnormalities
Hyperkalemia 0
Hyperuricemia 0
Hyperlipidemia 0

developed hypertension earlier, the other patients with
increased blood pressure due to CsA returned to normal
after the discontinuation of CsA treatment and this oc-
curred without taking antihypertensive medication.

The mean level of serum creatinine was 0.85+0.16 mg/L
at baseline and 0.79+0.26 mg/L at the end of the
treatment. There was no significant difference in the se-
rum creatinine level between before and after treatment.
One patient stopped CsA treatment due to severe adverse
events of the CsA. In this patient, a serum creatinine level
that rose to more than 30% above the baseline level was
detected 26 months after CsA treatment. After confirming
the elevation of the serum creatinine level, the dose of
CsA was reduced to 100 mg/day. However, the serum
creatinine level did not return to the normal range. More-
over, the glomerular filtration clearance rate was decreas-
ed on the 24-hour creatinine clearance test. Therefore, the
CsA treatment was discontinued. Four months after the
CsA was discontinued, the serum creatinin level returned
to normal.

Three patients complained of abdominal discomfort. The
abdominal discomfort of these patients occurred after 1-
year of CsA treatment. The symptom was treated with
cimetidine or almagate. There was one case of hyper-
trichosis that occurred on both arms of a female patient.
This symptom was improved six months after the discon-
tinuation of CsA treatment.

DISCUSSION

The subjects of our investigation showed a male predo-
minance (male 2.05 : female 1). This is different from the
1.0 : 1.3 previously reported male to female ratio for the
general AD population®. In the previous reports on CsA
treatment for moderate to severe AD patients, there was
no significant gender predominance”'®. The frequency of
AD patients presenting with intrinsic AD is variable, rang-
ing from 16 to over 25 percent, and up to 45 percent
according to different regions'”. In our study, the fre-
quency of intrinsic AD among all the AD subjects was
24.6%.

In this study, the mean initial dose of CsA was 2.7 mg/
kg/day. The mean initial dosage used in this study was
relatively lower than the 5.0 mg/kg/day used in the study
of Harper et al.? and the 4.2 mg/kg/day used in the study of
Lee et al.'®. The mean duration of AD was longer than that
reported in the other prior studies (13.5+8.4 months)”'®.
There were statistically significant differences in the
SCORAD score between the values obtained at baseline
(27.26+10.85) and at 6-months of treatment (13.93 +
8.10). These findings are consistent with the results of
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other reports showing that CsA was effective for the
treatment of AD**'™*. CsA treatment was effective for both
intrinsic and extrinsic AD, and even for childhood AD.
Whether or not the total serum IgE levels change after CsA
treatment remains a matter of debate. According to the
investigation reported by Okudaira et al.**, the level of
serum IgE didn’t change after treatment with CsA. How-
ever, another report showed that CsA treatment was as-
sociated with down-regulation of IgE production via sup-
pressing the secretion of such Th2 cytokines as IL-4 and
IL-5%. In our study, the serum level of total IgE was sig-
nificantly decreased after the CsA treatment. In the extrin-
sic group, the serum levels of total IgE decreased, whereas
a decrease of total serum IgE levels was not observed in
the intrinsic group. It is likely that there is another me-
chanism of CsA for the treatment of AD and that me-
chanism is probably not associated with decreased serum
IgE levels. This mechanism may affect the treatment of
intrinsic AD.

Ninety-five percent of patients in our study showed a
prolonged remission and they could discontinue the CsA
treatment. After the discontinuation of CsA treatment, all
the patients were followed up for at least 6 months. Once
CsA treatment was stopped, the mean time to restart CsA
treatment (4.5+2.9 months) was relatively longer than
that of other reports. In another study, for the short-term
CsA treatment (4 weeks) of Korean childhood AD, 80% of
the patients experienced relapse of their disease within 6
weeks''. According to the report of Lee et al.'®, recurrence
of AD was observed in all patients 3 months after cessa-
tion of CsA treatment. The remission period seems to be
prolonged after the long-term period of CsA treatment for
AD. In the report by Hijnen et al.®, the remission periods
in 55% of the patients who underwent CsA treatment for
more than 6 months were at least 3 months. These results
suggest there is a relationship between long-term CsA
treatment and a prolonged remission period for AD.
Overall, the adverse events in this study were relatively
milder and smaller in number than those in other studies
by Hijnen et al.® and Garcia-Bustinduy et al.”. In the report
of Hijnen et al.’, the initially used doses of CsA varied up
to 5 mg/kg. An increased serum creatinine level more than
30% above the baseline value was observed in 7 patients
(9.6 %). Hypertension was reported in 11 patients (15.1
%). Other adverse events such as paresthesia, hypertri-
chosis, headache and fatigue were also observed. Ac-
cording to an investigation by Garcia-Bustinduy et al.",
the mean initial dose of CsA in their study was 3 mg/kg.
Arterial hypertension was found in 45.3% of their patients,
and a transient increase in plasma creatinine (>30% more
than the baseline level) developed in 11.3% of the pa-
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tients. As compared with our report, the adverse events of
CsA were more commonly observed in these two reports.
According to the results of our study, we suggest that the
development of adverse events might be related to a
higher mean initial dose of CsA. Using a low initial dose
of CsA can probably decrease the complications of CsA.

In conclusion, the results of this study showed that CsA is
safe and effective for the long-term treatment of AD in
adults and children if close follow-up and routine labo-
ratory monitoring are performed.
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