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Abstract

Since 1999, combination therapy with tacrolimus and topical steroids has been widely
used for the treatment of adolescent/adult-type atopic dermatitis. In order to determine
the clinical doses of topical tacrolimus and steroids for daily treatment of atopic dermati-
tis and to elucidate their beneficial and adverse effects, we analyzed the clinical data from
215 patients with atopic dermatitis who were more than 16 years old. Less than 70g of
tacrolimus and less than 15 g of steroids were applied to 90% of the patients on the face
and neck, and less than 75.8 g of tacrolimus and less than 322 g of steroids were applied to
90% of the patients on the trunk and extremities during the six-month treatment period.
Topical tacrolimus is much more frequently used on face and neck lesions (99.1%); in
only 39.5% of cases was it used on the trunk and extremities. The majority of patients im-
proved after six months of the combination topical therapy; however, atopic dermatitis
was not controlled in 6% of the patients. The combination therapy did not seem to in-
crease the risk of cutaneous infections; however, the incidence of herpes simplex infection
on the face and neck was 2.8% at pre-treatment and slightly increased to 4.7% during the
therapy. The incidence of all steroid-induced adverse effects was reduced both in frequen-
cy and intensity with a decrease in the dose of topical steroids through simultaneous
tacrolimus application. Combination therapy with topical tacrolimus and steroids is useful
for treating atopic dermatitis, but a small percentage of the patients still cannot be satis-
factorily treated. For such patients, adjustments of the dose and rank of topical steroids

and tacrolimus and other therapeutic adjuncts are necessary.

Abbreviation:  AD: atopic dermatitis
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Introduction

Atopic dermatitis (AD) is a common,
chronic or chronically relapsing, severely
pruritic, eczematous skin disease mostly as-
sociated with hyperimmunoglobulinemia E
and eosinophilia. Although any area can be
affected, the eczematous lesions have a
predilection for the face, neck, and flexure
sites. The incidence of AD is generally con-
sidered to be increasing worldwide (1, 2).
The percentage of adolescent- and adult-
type AD has also been increasing (3, 4). In
1936, Brunsting pointed out that the recur-
rent lesions of adolescent and adult AD
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Table 1. Changes of clinical severity pre- and post-treatment
Pre-treatment state
- Total (215)
Very severe  Severe  Moderate Mild
Very severe .. i % G0
Severe B L IR LN 110 (5%)
Post-treatment Moderate 5 30 31 u g 69 (32%)
state Mild 5 20 79 32 136 (63%)
Total (215) 15 55 110 35
(7%) (26%) (51%) (16%)

["7]: Uncontrolled patients, 6%

were resistant to treatment by local mea-
sures (b). In accordance with this notion,
our previous study, which evaluated the clin-
ical dose of topical steroids, revealed that
the incidence of very severe and severe AD
was significantly higher in the adolescent
and adult AD group than in the infantile
and childhood groups (6). Moreover, the
clinical manifestations were more unrespon-
sive to the anti-inflammatory effects of topi-
cal steroids in adolescent and adult AD than
in infantile and childhood AD (6).

A substantial percentage of AD patients
have intractable facial dermatitis, which is
usually called atopic red face. Nakagawa et
al. first pointed out that topical tacrolimus
(FK-506) is very effective, especially on face
and neck lestons of AD (7). It has been
widely used in Japan since 1999 in combina-
tion with topical steroids for the treatment
of AD and, more recently, worldwide (8, 9).
However, there is little information about
the clinical dosage and adverse effects of
topical combination therapy with
tacrolimus and steroids in outpatient clinics.
In order to clarify these points and to fur-
ther assess the clinical impact of tacrolimus
on the former topical therapy, we analyzed
clinical data from 215 patients with AD.

Materials and Methods

Subjects and patient information

We collected clinical data from 215 AD pa-
tients {mean age, 29.5 + 9.5 years; males, 111; fe-
males, 99; sex not noted, 5). All fulfilled the

Japanese Dermatological Association criteria for
the diagnosis of AD (10) and had been followed
for at least six months in outpatient clinics. The
chart for each patient included the following:
age; gender; duration of AD; global severity be-
fore treatment; global severity after six months
of topical therapy; total dose of topical
tacrolimus per six months’ therapy on the face
and neck, and trunk and extremities, respective-
ly; total dose of each rank of topical steroids per
six months’ therapy on the face and neck, and
trunk and extremities, respectively; total dose of
moisturizing emollients per six months’ therapy;
association of herpes simplex infection; associa-
tion of molluscum contagiosum; and adverse ef-
fects. Global clinical severity was classified as
“very severe”, “severe”, “moderate”, or “mild.” A
“very severe” case was defined as inflamed skin
lesions covering more than 30% of the body sur-
face, a “severe” case was defined as inflamed skin
lesions covering more than 10% but less than
30% of the body surface, a “moderate” case was
defined as inflamed skin lesions covering less
than 10% of the body surface, and a “mild” case
was defined as lesions being mostly mild, such as
dry skin, scaling and faint erythema (6). Topical
steroids were ranked as “strongest”, “very

K

strong”, “strong”, “mild”, and “weak”,

Statistical analysis
The dosage of drugs within groups were com-
pared by the Mann-Whitney's U-test.

Results
Clinical severity and total dosage of topi-
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Table 2. Total clinical dose of topical tacrolimus and steroid during the
6-month treatment period

Tacrolimus Steroid

Face & Neck Median 29 (g) 0(g)
75 percentile 49 5
90 percentile 70 15
Trunk & Extremities Median 0 75
75 percentile 10 175
90 percentile 75.8 322

Moisturizing emollients Median 130
75 percentile 315
90 percentile 600

Table 8. Cutaneous infections before and during the 6-month treatment period

Total (severe, moderate, mild)

Face & Neck
Acne & folliculitis Pre-treatment 22.8% ( 0.9 2.8 191 )%
During treatment 17.3% ( 0 14 159 ) %
Bacterial infection Pre-treatment 56% ( 0 1.4 42 )%
During treatment 19% ( 0 0.9 09)%
Fungal infection Pre-treatment 0% ( 0 0 0 Y%
During treatment 0% ( 0 0 0 Y%
Herpes simplex infection ~ Pre-treatment 28% ( 05 0.9 14 )%
During treatment 47% ( 0 2.8 19)Y%
Molluscum contagiosum Pre-treatment 0% ( © 0 0 )%
During treatment 0% ( 0 0 0 )%
Trunk & Extremities
Acne & folliculitis Pre-treatment 56% ( 0 0.9 47 )%
During treatment 4.2% ( 0 0.5 3.7 )%
Bacterial infection Pre-treatment 28% ( 0 0.5 23)%
During treatment 23% ( 0 0.9 14)%
Fungal infection Pre-treatment 0% ( 0 0.5 0 )%
During treatment 14% ( 0 0 14 )%
Herpes simplex infection Pre-treatment 09% ( 05 0 05 )%
During treatment 09% ( 0 0.5 05)%
Molluscum contagiosum Pre-treatment 0% ( 0 0 0 Y%
During treatment 05% ( 0 0 05 )%

cal tacrolimus and steroids

Pre- and post-treatment severity grades
are summarized in Table 1. The clinical
severity of AD in the majority of patients im-
proved or was unchanged after six months
of combination topical therapy. In only 6%

(13/215) of patients was AD uncontrolled,
that is, it remained very severe or severe or
was exacerbated (Table 1).

Total doses of topical tacrolimus and
steroids used during the six-month treat-
ment period are presented in Table 2 as me-
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Table 4. Changes in adverse effects of topical steroid pre- and post-treatment

Total (severe, moderate, mild}

Telangiectasia on cheeks

Hypertrichosis on face

Skin atrophy of antecubital fossae

Skin atrophy of popliteai fossae

Pre-treatment
Post-treatment
Pre-treatment
Post-treatment
Pre-treatment
Post-treatment
Pre-treatment
Post-treatment

34.9% ( 1.9 65 265 ) %
18.7% ( 0 19  168)%
47% ( 0 0.5 42 ) %
1.9% ( 0 0 19 ) %
19.1% ( 0 23 167 )%
13.6% ( 0 05 131)%
181% ( 0 19 163 )%
10.8% ( 0 05 103 )%

Table 5. Doses of topical tacrolimus and steroid on the face & neck during 6 months of
treatment between “Reduced” and “Unreduced” groups with telangiectasia on cheeks

Steroids

: “Strongest+very angs »

Tacrolimus Total doses strong+strong” Mild+weak

rank doses

rank doses

R U R [8) R U R U

Median 27 () 30 0 (g) 0 0 (g) 0 0 (g) 0
75 percentile 45 71 5 10 0 0 3 10
90 percentile 65.2 113 10.6 26 0 0 10 26

Yann-Whitney's 0.3006 0.0671 0.2746 0.032*
-test

R: “Reduced” group U: “Unreduced” group

dian, 75 percentile, and 90 percentile doses
applied to the face and neck, and trunk and
extremities, respectively. Fifty percent of the
patients applied less than 29 g, 75% of the
patients applied less than 49 g, and 90% of
the patients applied less than 70 g of
tacrolimus on the face and neck, while less
than 15 g of steroids were applied by 90% of
the patients to the face and neck during the
six-month treatment period (Table 2). Less
than 75.8 g of tacrolimus and less than 322 g
of steroids were applied by 90% of the pa-
tients to the trunk and extremities during
the six-month treatment period. The 90 per-
centile dose of moisturizing emollients was
600 g during the six-month treatment peri-
od. Because of the better clinical effects of
tacrolimus on the face and neck area than
on other areas, topical tacrolimus was much
more frequently used on face and neck le-

sions (99.1%, 213/215); it was used by only
39.5% of patients (85/215) on the trunk
and extremities.

Cutaneous infections before and during
combination topical therapy

Bacterial and viral infections are com-
monly associated with AD (10). Because
tacrolimus is an immunosuppressive drug
and may increase the risk of cutaneous in-
fections, we next compared the incidence of
cutaneous infections before and during
treatment. As shown in Table 3, acne and
folliculitis were frequently observed on the
face and neck; however, most manifestations
were mild. The pre-treatment incidence of
acne and folliculitis on the face and neck
was 22.8% and during therapy was 17.3%.
Bacterial infection on the face and neck was
found before treatment in 5.6% of patients,
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Table 6. Doses of topical tacrolimus and steroid on the trunk & extremities during
6 months of treatment between “Reduced” and “Unreduced”
groups with skin atrophy of antecubital fossae

Steroids
Tacrolimus Total d “Strongest+very “Mild+weak”
otal doses strong+strong rank doses
rank doses
R u R u R U R 9]
Median 0(g) O 725(g) 137 69 (x) 137 0@ 0
75 percentile 7.5 303 163.8 228.8 150 185 0 0
90 percentile 73.7 96.4 31b.5 405 300 344.5 0 59
Mann-Whitney’s 0.2152 0.1792 0.1493 0.5558
U-test

R: “Reduced” group, U: “Unreduced” group

Table 7. Doses of topical tacrolimus and steroid on the trunk & extremities during
6 months of treatment between “Reduced” and “Unreduced”
groups with skin atrophy of popliteal fossae

Steroids
. “Strongest+ve .

Tacrolimus g r,Y “Mild+weak”
Total doses str;r:)%:sit;;)er;g railk doses
R U R 18] R U R U
Median 0(g) 0 75 (g) 100 70 (g) 100 0 (g 0
75 percentile 9 30.8 1725 220.3 157.6 195 0 0
90 percentile 77.2 76.5 309 435 292 383.5 0 45

Mann-Whitney's 0.3832 0.3211 0.2757 0.8111

R: “Reduced” group, U: “Unreduced” group

and its incidence was decreased (1.9%) dur-
ing the combination therapy. The pre-treat-
ment incidence of herpes simplex infection
on the face and neck was 2.8% and in-
creased slightly to 4.7% during therapy. The
incidence of other adverse effects such as

fungal and molluscum infections was very
low (0 to 1.4%).

Beneficial effects of topical tacrolimus on
steroid-induced adverse effects

In previous clinical trials of topical
tacrolimus, it has been observed that the
steroid-induced adverse effects gradually

disappeared upon reducing the dose of
steroid during the tacrolimus treatment
(11). We therefore compared the pre- and
post-treatment incidence of four major
steroid-induced adverse effects in patients
with AD, such as telangiectasia of the
cheeks, hypertrichosis on the face, skin atro-
phy of antecubital fossae, and skin atrophy
of popliteal fossae. As expected, the inci-
dence of all steroid-induced adverse effects .
was reduced in both frequency and intensity
(Table 4). We next analyzed the dosages of
topical steroids and tacrolimus between pa-
tients who had “reduced” incidence of
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steroid-induced adverse effects with those in
the “unreduced” group. When we focused
on the telangiectasia of cheeks, although
both groups almost exclusively used “mild”
or “weak” ranked steroids on the face, the
“unreduced” group had used significantly
greater amounts of steroids (“mild + weak”
rank) than had the “reduced” group (Table
5). In patients with steroid-induced skin at-
rophy of the antecubital fossae or popliteal
fossae, the “unreduced” group had also
used greater amounts of topical steroids
than had the “reduced” group, but the dif-
ference was not statistically significant (Ta-
bles 6, 7).

Discussion

Topical tacrolimus has been commercial-
ly available for the treatment of AD patients
older than age 16 years in Japan since 1999.
Before topical tacrolimus was approved for
clinical use, we examined the clinical dose
and beneficial and adverse effects of topical
steroids in a series of 1,271 patients with AD
(6). We reported that AD was well con-
trolled in the majority of patients; however,
7% of infantile, 10% of childhood, and 19%
of adolescent and adult patients remained
in a very severe or severe state or experi-
enced exacerbation even though they ap-
plied larger amounts of topical steroids than
did the controlled patients (6). These were
so-called “intractable” patients, and such pa-
tients are given much attention as a social
problem in Japan. These patients often fear
long-term use of topical steroids and may be
included among persons with serious topi-
cal steroid phobia (12). In the present study
we intended to elucidate the impact of topi-
cal tacrolimus on daily treatments for AD in
combination with topical steroids and emol-
lients. The majority of our AD patients were
effectively treated by a combination of topi-
cal tacrolimus and steroids, resulting in a
marked decrease of “uncontrolled” patients
with adolescent/adult type AD in compari-
son with previous data (19% to 6%) (6). Be-
fore the approval of tacrolimus for clinical
use, the 90% dose of topical steroid was

35g/6 months on the face as reported previ-
ously (6), whereas topical tacrolimus appar-
ently reduced the dose of steroid to 15g/6
months.

AD is known to be frequently associated
with bacterial and viral infections. Bacterial
infection has been reported to occur in 40%
of patients with AD, with 15% of the patients
requiring hospitalization (13). Viral infec-
tions associated with AD include herpes sim-
plex, which has a reported incidence of 6%
to 10% (14-16), and molluscum contagio-
sum at 4% (14). As tacrolimus and steroids
are both immunosuppressive drugs, the
combination topical therapy may potentially
increase the risk of cutaneous infections. In
the present study, however, the incidence of
cutaneous infections did not seem to be in-
creased during treatment compared with
pre-treatment. Instead, the incidence of
bacterial infection was decreased from 5.6%
to 1.9% on the face and neck, probably due
to the marked clinical improvement of der-
matitis by the combination therapy. In con-
trast, the incidence of herpes simplex infec-
tion did increase from 2.8% to 4.7% on the
face and neck. In our previous data before
the approval of tacrolimus for clinical use,
the incidence of herpes simplex infection in
adolescent/adult AD patients was 3.5% (6).
It is difficult to conclude that the combina-
tion topical therapy increases the risk of her-
pes simplex infection in AD. Further studies
are necessary. Very recently, Fleischer et al.
reported that tacrolimus ointment for the
treatment of AD was not associated with an
increase in cutaneous infections (17). Our
data may support their findings.

Topical steroid application induces mild
and reversible cutaneous side effects such as
hypertrichosis, telangiectasia and skin atro-
phy (18). The possibility that a reduction of
the dose of topical steroid by tacrolimus ap-
plication clearly attenuated the incidence
and intensity of steroid-induced side effects
has been reported (11). This was the case in
the present study. During the six-month
treatment period, both the incidence and
intensity of steroid-induced adverse effects
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such as telangiectasia on the cheeks and hy-
pertrichosis on the face decreased by almost
half. Patients with unreduced side effects
like teleangiectasia on the cheeks used sig-
nificantly larger amounts of steroid on the
face.

Combination therapy using topical
steroids and tacrolimus dramatically de-
creased the number of patients with in-
tractable AD, attenuating steroid-induced
adverse effects. However, it should be men-
tioned that there still appears to be a small
sub-group of patients whose AD remains se-
vere despite increasing applications of topi-
cal steroids and tacrolimus. For such pa-
tients, adjustments of dose and rank of topi-
cal steroids seem to be necessary in combi-
nation with other therapies such as ultravio-
let irradiation, education about treatment,
and psychological counseling.
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Intermittent Topical Corticosteroid/Tacrolimus
Sequential Therapy Improves Lichenification
and Chronic Papules More Efficiently than
Intermittent Topical Corticosteroid/Emollient
Sequential Therapy in Patients with Atopic Dermatitis

Takeshi Nakahara, Tetsuya Koga, Shuji Fukagawa, Hiroshi Uchi and Masutaka Furue

Abstract

Atopic dermatitis (AD) is a common, chronic, relapsing, severely pruritic, eczematous
skin disease, Topical steroids are the mainstay of treatment. However, the adverse effects
of steroids on hormonal function are the major obstacle for their use as long-term topical
therapy. Intermittent dosing with potent topical steroids and/or combination therapy
with steroid and tacrolimus have been frequently used in the daily management of AD to
overcome the problems accompanying the long term use of steroids. We compared the
clinical effects of topical steroid/tacrolimus and steroid/emollient combination treat-
ments in 17 patients with AD. An intermittent topical betamethasone butyrate propi-
onate/tacrolimus sequential therapy improved lichenification and chronic papules of pa-
tients with AD more efficiently than an intermittent topical betamethasone butyrate pro-
pionate/emollient sequential therapy after four weeks of treatment. Only one out of 17
patients complained of a mild, but temporary, burning sensation after tacrolimus applica-
tion. The intermittent topical steroid/tacrolimus sequential therapy may be a useful ad-

junctive treatment for AD.

Abbreviation: AD: atopic dermatitis

Key words:  atopic dermatitis; topical tacrolimus; topical betamethasone butyrate

propionate; sequential therapy

Intreoduction

Atopic dermatitis (AD) is a common,
chronic, relapsing, severely pruritic,
eczematous skin disease that is frequently as-
sociated with hyperimmunoglobulinemia E
and eosinophilia. Although any area can be
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affected, the eczematous lesions have a
predilection for the face, neck, and flexure
sites. The incidence of AD is increasing
worldwide and affects approximately 5% to
20% of all children by 11 years of age (1, 2).
The incidence of adolescent- and adult-type
AD has also been increasing (3). In 1936,
Brunsting pointed out that the recurrent le-
sions of adolescent and adult AD were resis-
tant to treatment by local measures (4). Qur
previous study, which evaluated the efficacy
and clinical doses of topical steroids, also
showed that the incidence of severe to very
severe AD was significantly higher in the
adolescent and adult AD group than in the
infantile and childhood groups (5). More-
over, 7% of infantile, 10% of childhood, and
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Fig. 1. Clinical effects of intermittent topical betamethasone butyrate propionate (BBP)/
tacrolimus, and BBP/emollient sequentia! treatment. The eruption scores (mean *
SD) were evaluated at pre-treatment and post-treatment after four weeks of treatment.

** indicates p<0.01.

19% of adolescent and adult patients re-
mained in a severe to very severe state or ex-
perienced exacerbation despite the applica-
tion of higher amounts of topical steroids
when compared to well-controlled patients
(5). Such failures to respond to high doses
of topical steroids suggests that the clinical
manifestations of AD in adolescent and
adult patients are less responsive to the anti-
inflammatory effects of topical steroids than
are patients with infantile and childhood
AD.

Nakagawa et al. first pointed out that top-
ical tacrolimus (FK-506) is very effective, es-
pecially on face and neck lesions of AD (6).
It has been widely used in Japan since 1999
in combination with topical steroids, and,
more recently worldwide (7, 8) for the treat-
ment of AD. Topical steroids are classified in

ki I 1

Japan as “strongest”, “very strong”, “strong”,

“mild” and “weak”. Topical tacrolimus has
been shown to be as effective as “strong”
rank steroids on lesions of the trunk and ex-
tremities (7). Patients prefer to use “very
strong” or “strong” steroids other than
tacrolimus because of the initial burning
sensation after application and of its low po-
tency due to poor skin penetration. Howev-
er, the reduction of the dose of topical
steroid when tacrolimus is used clearly at-
tenuates both the incidence and intensity of
steroid-induced side effects (9).

The purpose of this study was to deter-
mine whether topical betamethasone bu-
tyrate propionate/tacrolimus sequential
therapy is more effective than topical be-
tamethasone butyrate propionate/emol-
lient sequential therapy in the treatment of
AD.
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Materials and Methods

Subjects and Treatment Protocol

Seventeen patients {mean age, 30.2 £ 14.2
years; males, 8; females, 9) were enrolled with in-
formed consent. All of the patients fulfilled the
Japanese Dermatological Association criteria for
the diagnosis of atopic dermatitis (10). All the
AD patients were classified as having moderate
severity with a chronic clinical course and had
been treated with occasional topical corticos-
teroids. Before beginning the study treatment,
an evaluation area was selected where the le-
sions were of similar severity and symmetrically
(right/left) distributed. On the right side of the
body, each patient applied 0.05% betametha-
sone butyrate propionate ointment twice daily
for four days followed by the application of 0.1%
tacrolimus ointment twice daily for the following
three days. On the left side of the body, patients
applied 0.05% betamethasone butyrate propi-
onate ointment twice daily for four days fol-
lowed by the regular application of white Vase-

BBP/ BBP/
Tacrolimus Emollient

Reduction of
Clinical Scores

Fig. 2. Comparison of the eruption score reduction
(mean * SD) with intermittent topical betametha-
sone butyrate propionate (BBP) /tacrolimus or
BBP/emollient sequential treatment. A: erythe-
ma/acute papules, B: exudation/crusts/scratch-
ing, C: lichenification/chronic papules.
*#*indicates p<0.01.

line emollient twice daily for the following three
days. These intermittent sequential treatments
were repeated for four weeks. The potency of
0.05% betamethasone butyrate propionate oint-
ment is classified as “very strong”. No oral anti-
histamines or other emollients were adminis-
tered during the treatment period. The erup-
tion scores at the evaluation site were evaluated
by the three major symptoms of erythema/acute
papules, exudation/crusts/scratching, and
lichenification/chronic papules as recommend-
ed by the Japanese Dermatological Association
(11). Each symptom was scored from ¢ to 3, and
the pre- and post-treatment scores were com-
pared. The patient preference for either be-
tamethasone butyrate propionate/tacrolimus or
betamethasone butyrate propionate/emollient
treatment was also determined by interview.

Statistical analysis

Data were compared by the chi-square and
Student’s t tests. A p value less than 0.05 was sta-
tistically significant.
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Results

For each symptom, we assessed the pre-
treatment score and post-treatment score
after four weeks of treatment with be-
tamethasone butyrate propionate/tacrolimus
or betamethasone butyrate propionate/
emollient. Both treatments significantly im-
proved all three pre-treatment symptoms of
erythema/acute papules, exudation/crusts/
scratching, and lichenification/chronic
papules (Fig. 1). We compared the potency
of both treatments by evaluating the reduc-
tions in scores of clinical lesions. After four
weeks, both treatments gave similar im-
provements in the scores for erythema/
acute papules (Fig. 2A) and exudation/
crusts/scratching (Fig. 2B). However, the
betamethasone  butyrate propionate/
tacrolimus treatment reduced the score of
lichenification/chronic papules more dra-
matically than the betamethasone butyrate
propionate/emollient treatment (Fig. 2C).
One out of 17 patients complained of a mild
burning sensation with tacrolimus applica-
tion during the first week of therapy, but the
patient completed the four week treatment
course with no additional side effects. The
betamethasone butyrate propionate pro-
duced no adverse effects during the treat-
ment period. Ten patients preferred the be-
tamethasone butyrate propionate/tacrolimus
treatment over the betamethasone butyrate
propionate/emollient treatment. The re-
maining 7 patients stated that both treat-
ments were equally effective. The patient
preference for betamethasone butyrate pro-
pionate/tacrolimus treatment over be-
tamethasone butyrate propionate/emol-
lient treatment was statistically significant
(p<0.01).

Discussion

Topical steroids are the mainstay of treat-
ment for AD (12, 13). Prompt treatment of
flare-ups with adequately potent topical
steroids until the inflammation subsides is
recommended as optimal treatment for

control of relapses (14-16). Once the AD le-
sions are stabilized, the frequency and
dosage of steroid application can be de-
creased, and long-term management with
daily emollients or low potency topical
steroids can be used (12, 15). Because of the
troublesome, chronic, relapsing nature of
AD, adverse effects are the main concern of
patients who must apply steroids for a long
term (14, 17). Intermittent dosing with a po-
tent steroid is sufficient for reducing the
risk of relapse in AD without increasing its
side effects (18, 19).

Topical tacrolimus is a potent non-
steroidal immunosuppressive agent that
does not exhibit the hormonal adverse ef-
fects associated with steroid therapy (7-9).
Previous reports show that the incidence
and intensity of steroid-induced side effects
can be reduced when the topical steroid is
applied in conjunction with tacrolimus (9,
20). The present study shows that intermit-
tent sequential treatments with both potent
steroid/tacrolimus and potent steroid/
emollients were effective and useful for
management of AD. In addition, the inclu-
sion of tacrolimus in the regimen signifi-
cantly reduced the score of lichenifica-
tion/chronic papules when compared to
the regimen that did not include
tacrolimus. The data support the approach
of using topical combination therapy with
steroid and tacrolimus as a useful adjunct
for the treatment of AD.
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