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Background: Topical calcineurin inhibitors (TCIs)  have been 
successfully used to treat seborrheic dermatitis (SD) patients. 
Meanwhile, treatment of atopic dermatitis (AD) with low- 
dose, intermittent TCI has been proved to reduce disease 
flare-ups. This regimen is known as a maintenance treatment. 
Objective: The aim of this trial was to investigate the efficacy 
and tolerability of a maintenance treatment with tacrolimus 
ointment in patients with facial SD. Methods: During the ini-
tial stabilization period, patients with facial SD or AD applied 
0.1% tacrolimus ointment twice daily for up to 4 weeks. 
Clinical measurements were evaluated on either in the 
whole face or on separate facial regions. When an inves-
tigator global assessment score 1 was achieved, the patient 
applied tacrolimus twice weekly for 20 weeks. We also com-
pared our results with recent published data of placebo con-
trolled study to allow an estimation of the placebo effect. 
Results: The time to the first relapse during phase II was sim-
ilar in both groups otherwise significantly longer than the pla-
cebo group. The recurrence-free curves of two groups were 
not significantly different from each other; otherwise the 
curve of the placebo group was significantly different. There 

were no significant differences between the 2 groups in the 
number of DEs, and treatment days for disease exacerbations 
(DEs). The adverse event profile was also similar between the 
2 groups. During the 20 weeks of treatment, the study pop-
ulation tolerated tacrolimus ointment well. Conclusion: The 
results of this study suggest that maintenance treatment with 
tacrolimus may be effective in preventing the occurrence of 
facial SD exacerbations. (Ann Dermatol 27(5) 523∼530, 
2015)
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INTRODUCTION

Seborrheic dermatitis (SD) is characterized by erythema-
tous scaly or greasy patches on the face, scalp, and body 
that usually accompany pruritus1. SD and atopic dermati-
tis (AD) have similar clinical symptoms, and both diseases 
have chronic, recurrent courses2. A typical histologic find-
ing of SD is spongiform dermatitis with perivascular in-
flammatory cell infiltrates that is often indistinguishable 
from AD3. Additionally, it is evident that Malassezia is a 
factor that exacerbates both SD and AD, especially affect-
ing the face and scalp4-7. Pharmacotherapy for relapse pre-
vention in SD is an interesting subject for dermatological 
research.
The mainstays of treatment for AD and SD have been the 
application of topical antifungals, topical corticosteroids 
(TCSs), and, more recently, topical calcineurin inhibitors 
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Fig. 1. Study design.

(TCIs)2,8-11. Maintenance approaches, by using low-dose, 
intermittent treatments with TCSs or TCIs for AD, have 
been more efficacious in preventing flares than a ve-
hicle12-14. The potency of TCSs in those studies was mostly 
medium to high. Long-term facial treatment with potent 
TCSs may not be recommendable for AD patients because 
of adverse effects, including telangiectasia, atrophy, and 
perioral dermatitis15. Moreover, steroid-phobia toward TCSs 
leads to frequent disease flares15-17. For this reason, main-
tenance treatment with TCIs might be more appropriate 
for patients with facial eczema18,19. Tacrolimus is a TCI 
that inhibits calcineurin, thus preventing both T-lympho-
cyte signal transduction and transcription of inflammatory 
cytokines2,20. Regular application of TCIs for SD has been 
shown to improve clinical symptoms within 2 weeks, and 
most patients tolerate the treatment well2,17,21-23. However, 
there have been few reports on the use of maintenance 
therapy for SD.
In this study, maintenance treatment with topical TCI for 
SD was compared with that for AD because the regimen 
with topical TCI for AD is relatively well established in 
other studies12-14.
The aim of this study is to compare the efficacy and safety 
of the maintenance, twice-weekly application of tacroli-
mus ointment between patients with moderate to severe 
facial SD and those with facial AD.

MATERIALS AND METHODS
Participants

In this open-label, prospective, multicenter, comparative 
study, male or female patients aged ≥2 years with a facial 
eczematous disease were recruited. Among them, patients 
with AD (diagnosed according to the criteria of Hanifin 
and Rajka) or SD (diagnosed by two professional derma-
tologists) that was rated at least moderate (≥3) on the in-
vestigator global assessment (IGA) scale were eligible for 

the stabilization phase of the study (phase I). The IGA uses 
a standard six-point scale of SD or AD severity (0=clear, 
1=almost clear, 2=mild, 3=moderate, 4=severe, and 
5=very severe). The exclusion criteria were any skin dis-
orders other than AD in the area or areas to be treated, 
clinically infected skin diseases (bacteria, fungus, and vi-
rus), and extensive scarring or pigmented lesions in the 
area or areas to be treated. 
During the study, the patients were prohibited from re-
ceiving ultraviolet therapy, nonsteroidal immunosuppressive 
agents, other TCS or TCI products, systemic corticosteroids, 
and other investigational drugs. The washout period for 
these therapies ranged from a minimum of 1 week (for 
TCSs and TCIs) to a maximum of 6 weeks (for ultraviolet 
treatments). The washout period for systemic nonsteroidal 
immunosuppressant and systemic corticosteroids used to 
treat AD was 2 weeks. None of the above-listed medi-
cations were permitted during the study (phases I and II), 
except as a study medication. Topical nonmedicated mois-
turizers were permitted throughout the study as long as 
they were applied at least 2 h before or 2 h after the appli-
cation of tacrolimus ointment. Sunscreens and makeup 
were permitted but were not to be applied immediately 
before or 30 min after the application of any study treat-
ments. The dose of systemic antihistamines was decreased 
or discontinued but not increased. Systemic antibiotics 
were allowed for the treatment of infections, as needed. In 
addition, the patients were allowed to use bath oils and 
nonmedicated emollients 2 h before and after the applica-
tion of any study ointments. 

Study design

This was a 20-week, prospective, multicenter, compara-
tive study conducted at nine centers in Korea. The study 
was conducted in accordance with the ethical principles 
described in the Declaration of Helsinki. Adult and pedia-
tric patients with facial SD or AD who were clear of dis-
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Fig. 2. Clinical measures evaluated in 7 divided facial parts 
(forehead, periorbital, nose, chin, cheeks, perioral and periauri-
cular).

ease after up to 4 weeks of treatment with tacrolimus oint-
ment (a stabilization phase, phase I) entered the main-
tenance phase (phase II) of twice-weekly treatment with ta-
crolimus ointment (0.1%) for 20 weeks (Fig. 1). The study 
protocol was approved by the institutional review board 
of each hospital, and all patients (or legal caretakers) gave 
written informed consent before enrollment. All study 
treatments were applied to the active or previously in-
volved areas of AD (IRB No. 2012-12-83, Kangnam 
Sacred Heart Hospital).

Phase I (stabilization phase)

During phase I, patients with facial SD or AD applied 
0.1% tacrolimus ointment (Protopic; Astellas Pharma 
Korea Inc., Seoul, Korea) to the entire affected facial areas 
twice daily for a minimum of 7 days and a maximum of 4 
weeks. At any time after 7 days, patients with an IGA 
score of 0 or 1 (clear or almost clear) were eligible to enter 
phase II. If neither of these scores were achieved by 4 
weeks, the patients were excluded from the study.

Phase II (maintenance phase)

During phase II, 0.1% tacrolimus ointment was applied 
twice weekly for 20 weeks to facial areas previously af-
fected by SD or AD. Patients with disease relapse (defined 
as an IGA score of ＞2) were excluded from the study.

Study assessments

Patient assessment was conducted at baseline/day 1; 
weeks 1, 2, and 4/end of phase I; and at weeks 4, 8, 16, 
and 20/final visit of phase II. At the baseline visit, the in-
vestigator confirmed the diagnosis of SD or AD, and then 
identified and evaluated all areas to be treated. Clinical 
measurements were done on separate facial regions (fore-
head, periorbital, nose, chin, cheek, and perioral/periaur-
icular regions; Fig. 2) and on the whole face (the average 
severity of each region). The presence of disease on each 
facial part, the visual analogue score (VAS) for itching, and 
the IGA score were determined, and all adverse events 
were recorded at all visits during phases I and II. As this 
study was a comparative study of two different diseases, 
the IGA instead of both the eczema area and severity in-
dex and seborrhea area and severity index was chosen for 
the evaluation of the severity of facial AD and SD to en-
sure consistency. Also, for estimating the placebo effect, 
the results were compared with those of the placebo 
group of a recent study of proactive treatment with 0.1% 
tacrolimus ointment twice weekly in Korea24. Raw data 
were obtained from the authors of the paper24.

Study endpoints

The primary endpoint was the time to the first disease ex-
acerbation (DE) during phase I that required a substantial 
therapeutic intervention, which was defined as the use of 
0.1% tacrolimus ointment for ＞7 days to treat an area 
with an IGA score of 3∼5 as measured on day 1 of the 
DE treatment period. If a patient had two DEs within ＜7 
days (with or without any type of treatment), the episodes 
were combined and considered as 1 DE. The secondary 
study endpoints included the total number of DEs during 
phase II that required a substantial therapeutic inter-
vention and treatment days for DE. Clinical improvement 
was assessed by using the IGA score and VAS. Safety as-
sessment during the study included the monitoring of ad-
verse events. An adverse event was defined as any unto-
ward occurrence in a patient, regardless of whether it was 
related to the study treatment, reported by the patient, or 
observed by the physician.
The demographic differences between the two treatment 
groups were analyzed by using Fisher’s exact test and the 
χ2 test for categorical data, and analysis of variance for 
continuous data. The Kaplan-Meier method and log-rank 
test were used to obtain and compare the corresponding 
95% confidence intervals for the time to first disease re-
lapse, and to estimate the median time to first disease re-
lapse in those who experienced at least one relapse. The 
two treatment groups were compared by using the 
Wilcoxon rank sum test stratified according to disease se-
verity and patient age. The differences between the treat-
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Fig. 3. Flow diagram. Total 195 
patients are enrolled and 112 pati-
ents completed the clinical trial. 
Forty (32.5%) patients in the seborr-
heic dermatitis group and 26 
(34.7%) patients in the atopic der-
matitis group discontinued the stu-
dy during the phase I.

Table 1. Incidence of the most common* causally related† adverse
events during phase I and II

Adverse events

Tacrolimus ointment

Seborrheic 
dermatitis

Atopic 
dermatitis

Phase I (n=198)
  Total 123 75
  Application site burning sensation 27 (30.0) 13 (17.3)
  Application site irritation 18 (14.6) 8 (10.7)
  Application site folliculitis 0 3 (4.0)
Phase II (n=132)
  Total 83 49
  Application site pruritus 5 (6.0) 3 (6.1)
  Application site irritation 4 (4.8) 2 (4.1)
  Application site folliculitis 3 (3.6) 2 (4.1)
  Application site erythema 3 (3.6) 2 (4.1)

Values are presented as number only or number (%). *Reported
in at least 3% of the total patients or 3% in either group. †Causally 
related is defined as being assessed by the investigator as having
a highly probable, probable, possible, or nonassessable relation 
to the study drug, or missing assessment of the relation.

ment groups were analyzed by using Student’s t-test for 
the treatment days for DE episodes and the mean IGA 
score for relapse episodes. The differences between the 
treatment groups were analyzed by using the χ2 test and 
one-way ANOVA in the number of disease relapse epi-
sodes and the IGA score for the first relapse, and the 
Mantel-Henzel test for their trend. Statistical analyses were 
performed with SPSS 18.0 (SPSS Inc., Chicago, IL, USA). A 
p-value of ＜0.05 was considered statistically significant. 

RESULTS
Phase I (patient demographics and baseline data)

A total of 123 SD patients and 75 AD patients were en-
rolled in phase I of the study. The mean age was signifi-
cantly different between the two groups (43.13±18.80 years 
for the SD group vs. 23.15±18.21 years for the AD group). 
Other characteristics, such as sex ratio and disease severity 
as assessed with IGA, were similar in the two groups.

Efficacy and patient withdrawals

At the completion of phase I, 83 of the 123 (67.5%) SD 
patients and 49 of the 75 (65.3%) AD patients showed an 
IGA score of ＜2 (“clear” and “almost clear”) and com-
pleted phase I. The remaining 40 and 26 patients were 
excluded. The primary reason for exclusion at the com-
pletion of phase I was an IGA score ≥2 (28 of the 123 
[22.8%] SD patients and 14 of the 75 [18.7%] AD pa-
tients). Early exclusion occurred because of changes in 

blinded study medications (3 of the 40 SD patients and no 
AD patients), noncompliance (7 of the 40 excluded SD pa-
tients and 10 of the 26 excluded AD patients), and pro-
hibited medication (2 of the 40 SD patients and 2 of the 
26 AD patients) (Fig. 3). 



Maintenance Treatment for SD

Vol. 27, No. 5, 2015 527

Table 2. Patients’ demographics and baseline characteristics on
day 1 (phase II)

Characteristic
Seborrheic 
dermatitis 
(n=83)

Atopic 
dermatitis 
(n=49)

Sex
 Male 49 (59.0) 32 (65.3)
 Female 34 (41.0) 17 (34.7)

Mean age (yr) 43.4±20.8 22.1±17.2
Investigator global assessment 

score
1.31±0.62 1.13±0.41

Visual analogue score 2.00±1.36 1.37±0.92
Involved facial parts

 Forehead 25 (30.1) 41 (83.7)
 Periorbital region 19 (22.9) 39 (79.6)
 Nose 14 (16.9) 23 (46.9)
 Chin 14 (16.9) 8 (16.3)
 Cheeks 9 (10.8) 23 (46.9)
 Perioral region 11 (13.3) 9 (18.3)
 Periauricular region 7 (8.4) 15 (30.6)

Values are presented as number (%) or mean±standard devi-
ation.

Fig. 4. Time to first disease exacerbation (DE). SD: seborrheic 
dermatitis, AD: atopic dermatitis.

Fig. 5. Percentage of patients with investigator global assessment 
≤1 in 7 divided facial parts during phase II (*p<0.05). SD: 
seborrheic dermatitis, AD: atopic dermatitis.

Adverse events

A total of 27 SD patients (30.0%) and 15 AD patients 
(20.0%) experienced adverse events that were assessed by 
the investigators of this study. Burning sensations, eryth-
ema, folliculitis and pruritus at application sites were com-
mon adverse events, some of which were overlapped 
each other (Table 1). Among these, six SD patients and 
five AD patients wanted to be withdrawn from the study 
because of adverse events.

Phase II (patient demographics and baseline data)

Of the 198 phase I patients, 132 (83 SD patients and 49 
AD patients) were enrolled in phase II (Fig. 1). The demo-
graphics of the enrolled patients are presented in Table 2. 
There were no significant differences between the AD and 
SD groups in demographic and baseline characteristics ex-
cept for the mean age (Table 2).

Patient withdrawals

Nine patients (10.8%) in the SD group and 11 patients 
(22.5%) in the AD group were excluded during phase II 
(Fig. 1). The reasons for the exclusion were voluntary 
withdrawal (n=3 in the SD group and n=3 in the AD 
group), follow-up loss, and the lack of efficacy (Fig. 3). 

Efficacy

The recurrence-free curves of the two groups are shown in 
Fig. 4. Fifty-four patients (65.0%) in the SD group and 32 

patients (65.3%) in the AD group had no DE during the 20 
weeks of phase II (Fig. 4). In the previous study24, all of the 
10 patients of the placebo group had DE (IGA ≥2) in 10 
weeks. Eight patients of the placebo group had DE at 2 
weeks, one patient at 4 weeks, and the other one patient 
at 6 weeks.
The recurrence-free curves of the two groups of our study 
were not significantly different from each other at each 
visit; however, the curve of the placebo group of the pre-
vious study was significantly different (p＜0.05 by log rank 
analysis) from both groups of our study (Fig. 4).
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Kaplan-Meier analysis was also performed to evaluate the 
recurrence-free times of each facial region. The recur-
rence-free curves were similar between the two groups in 
the forehead, cheeks, chin, and perioral/periauricular regions. 
On the other hand, the perioral region tended to have re-
currences earlier in facial AD patients and the nose in fa-
cial SD patients. The cumulative disease-free rate of pa-
tients (IGA≤1) at 20 weeks of phase II was 63.6% for fa-
cial SD and 63.5% for facial AD, and that of the placebo 
group was 0% for facial SD (Fig. 5).
The number of DEs was also not significantly different be-
tween the two groups (p=0.98). The results of age-strati-
fied analysis (Mantel-Henzel χ2 test; ages, 19, 20∼39, 41∼
59, and ≥60 years) were constant. The median time to 
first DEs was not significantly different between the two 
groups (mean±standard deviation: 41.17±26.41 days 
vs. 40.55±24.84 days; p=0.38). In the previous study, 
the median time to first DE of the placebo group was 
18.20±9.44 days24. It was shown that the median time to 
the first DE of both groups of our study were longer than 
that of the placebo group of the previous study, although 
the maintenance period was different (20 weeks vs. 10 
weeks). The mean IGA scores for the first DE (2.12±0.33 
vs. 2.17±0.38 vs. 2.90±1.10) were not significantly dif-
ferent between the three groups (p=0.51 by one-way 
ANOVA). Also, the mean VAS scores for the first DE 
(2.96±1.68 vs. 3.31±1.11) did not differ significantly be-
tween the two groups (p=0.84).

Adverse events

During phase II, there were no significant differences be-
tween the two groups in the incidences of application-site 
adverse events. Fifteen patients (18.1%) in the SD group 
experienced adverse events during phase II, whereas nine 
patients (18.4%) in the AD group experienced adverse 
events, such as pruritus (five SD patients, 6.0% vs. three 
AD patients, 6.1%), irritation (four SD patients, 4.8% vs. 
two AD patients, 4.1%), folliculitis (three SD patients, 
3.6% vs. two AD patients, 4.1%), and erythema (three SD 
patients, 3.6% vs. two AD patients, 4.1%) (Table 1). None 
of the patients expressed a desire to quit the clinical trial 
because of their adverse events during phase II.

DISCUSSION

In this study, the efficacy and tolerability of a 20-week 
maintenance therapy with 0.1% tacrolimus ointment were 
compared between two diseases―facial SD and facial 
AD. Our results demonstrated that the efficacy and safety 
of tacrolimus treatment were not significantly different be-
tween the two diseases. There were no significant differ-

ences between the two groups in the time to the first DE 
episode, number of DEs, and treatment days for DEs. The 
adverse event profile was also similar between the two 
groups. During the 20 weeks of treatment, the study pop-
ulation tolerated tacrolimus ointment well. 
Previous trials have indicated that maintenance therapy 
with tacrolimus is more successful in preventing AD flares 
than reactive vehicle treatment13,18,25. Previous studies with 
a similar protocol used maintenance therapy or proactive 
treatment18,19,24,26. To the best of our knowledge, this is 
the first study to evaluate the efficacy and tolerability of 
maintenance therapy with TCI for SD. The immunological 
justification of maintenance therapy is based on the fact 
that seemingly normal skin in patients with eczema, such 
as AD or SD, actually often shows barrier defects and sub-
clinical inflammation2. Thus, maintenance therapy applied 
to previously involved skin is essential for the prevention 
of disease relapse. The preferred sites for the application 
of TCIs are the face, neck, and flexures, which are most 
susceptible to the adverse effects of TCSs. In addition, 
TCIs have been found to be active against fungal strains, 
including Malassezia furfur and various other Malassezia 
strains that are closely related to the pathophysiology of 
SD27,28. Therefore, TCI was chosen for maintenance ther-
apy in this study20.
This is the first study that statistically evaluated the recur-
rence-free times of each facial region and compared the 
results between AD and SD. The recurrence-free curves 
were similar between the two groups in the forehead, 
cheeks, chin, and perioral/periauricular region. Otherwise, 
the eczematous lesions in the perioral region of AD pa-
tients and in the nasal area of SD patients relapsed earlier 
compared with the others. Periorbital and perioral derma-
titis were more frequent in AD patients than in SD pa-
tients, whereas SD tends to occur in regions with a high 
production of sebum and areas that have cutaneous folds. 
These results are partially consistent with those of pre-
vious studies; however, further studies with more data 
would be required.
Compared with pimecrolimus cream, there have been few-
er trials about the efficacy and safety of tacrolimus oint-
ment in the treatment of SD23,29. Nevertheless, tacrolimus 
ointment was chosen in the current study because some 
previous studies showed that tacrolimus ointment was more 
clinically effective than pimecrolimus in the treatment of 
patients with moderate to severe AD30-33; however, other 
studies showed a similar efficacy34. Furthermore, we hy-
pothesized that patients would be able to endure the grea-
sy texture if they only had to apply the ointment only two 
nights per week.
The duration of this trial was relatively short for a study on 
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maintenance therapy, and there was also a shortcoming in 
the assessment of long-term efficacy and the adverse ef-
fects of maintenance therapy with TCI for the treatment of 
SD. Future studies are needed to evaluate the long-term 
safety of maintenance therapy with TCIs in SD and AD 
patients. Another limitation is that there was no vehicle 
group in our study. To compensate for these limitations, 
we directly compared our data with those of the placebo 
group of a recent study on the same racial group and of a 
similar design. Also, there were differences in the average 
age between the SD group and AD group patients. This 
bias occurred because the frequent onset age of SD is 
higher than that of AD. To correct this difference, a com-
parison was done by dividing patients into age groups, 
and no difference was found among the different age 
groups. 
In summary, maintenance therapy with tacrolimus oint-
ment was effective and well tolerated in preventing flares 
of facial SD and facial AD compared with a vehicle. The 
results of this study may help establish a standard main-
tenance TCI treatment regimen, and support the develop-
ment of effective therapeutic approaches for the preven-
tion of DEs in SD patients. 
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