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CLINICAL REPORT

Occlusive Treatment Enhances Efficacy of Tacrolimus 0.1%
Ointment in Adult Patients with Vitiligo: Results of a Placebo-
controlled 12-month Prospective Study

Anke HARTMANN, Eva-Bettina BROCKER and Henning HAMM

Department of Dermatology, University of Wiirzburg, Wiirzburg, Germany

Topical tacrolimus was recently introduced as a novel
therapeutic option in vitiligo. Excellent results were seen
mainly on the face and neck areas. We treated 30 adult
vitiligo patients with tacrolimus 0.1% ointment twice
daily, and compared the results with those of placebo
ointment. In 20 patients, defined areas on the right arm
or leg were occluded overnight with 3 different dressings.
Repigmentation was evaluated quantitatively and qua-
litatively. Quality of life changes were assessed with the
Dermatology Life Quality Index. After 6 months, treat-
ment was stopped in 7 of 30 patients as they did not show
any repigmentation, 5 of them had no occlusive therapy.
After 12 months, 17 of 21 patients (81%) with facial in-
volvement showed repigmentation of the face. Although
no or minimal repigmentation occurred on the extremi-
ties when using tacrolimus ointment alone, 80% of the
patients showed repigmentation on the arms when using
additional occlusive, especially hydrocolloid dressings.
Hands, feet and lower legs were unresponsive. The best
results were obtained in patients with long-standing vi-
tiligo. Only minimal side-effects were noted. There was
no significant elevation in tacrolimus blood levels, taking
into account that occlusion was performed only on li-
mited parts of the body. In conclusion, tacrolimus 0.1%
ointment proved an effective and safe treatment option
for adult patients with vitiligo. Beyond the face and neck
areas, repigmentation could be achieved only by additio-
nal occlusion. Key words: vitiligo; tacrolimus; calcineurin
inhibitors; occlusive dressings; DLQI.
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Vitiligo is a common pigmentary disorder that may seri-
ously affect quality of life (QoL). Autoimmune mecha-
nisms are considered responsible for the destruction of
melanocytes. This theory is supported by the association
of vitiligo with other autoimmune disorders and by the
identification of autoantibody-dependent and direct auto-
cytotoxic mechanisms (1). Therefore, besides surgical
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regimens indicated only in stable vitiligo (2, 3), several
immunomodulating strategies are increasingly used for
repigmentation of active disease (4—6). Among these,
topical and systemic corticosteroids, ultraviolet A (UVA)
and ultraviolet B (UVB) phototherapy are the most com-
mon. However, limited effectiveness, particularly in
acral regions, and local as well as systemic side-effects,
especially in long-term therapy, are the main drawbacks
of these strategies, and restrict their use, particularly in
children.

Recently, a new class of topical immunomodula-
tors, tacrolimus and pimecrolimus, were introduced
as treatment modalities for vitiligo. Both have been
demonstrated to inhibit the proliferation and activa-
tion of T-lymphocytes and to be highly effective and
well-tolerated in the treatment of atopic dermatitis (7).
Compared with cyclosporine they are 10—100 times
more effective and suited for topical use, neither ac-
cumulating locally in the skin nor systemically (8).
Since 2002, clinical studies of up to 6 months treatment
duration in a limited number of patients have favoured
the use of calcineurin inhibitors in vitiligo, especially
in children, in whom they were shown to be equally as
effective as corticosteroids (9—11). However, in adult
patients the effect was restricted to the face and neck,
whereas lesions in other body regions showed no or
little remission (12—14).

In a prospective placebo-controlled right-left com-
parison study we investigated the efficacy and safety
of tacrolimus 0.1% ointment for up to 12 months in 30
adult patients with vitiligo, and tested the influence of
additional occlusive treatment. The results show that
long-term treatment with topical tacrolimus is effec-
tive and safe in patients with long disease duration and
that considerable repigmentation on the limbs may be
achieved by occlusive therapy.

PATIENTS AND METHODS

Patients

Thirty-one adult vitiligo patients (24 women, 7 men) with
symmetrical depigmented lesions were enrolled in a prospec-
tive study after obtaining written informed consent. Prior to
implementation, this investigator-driven study was approved by
the ethics committee of the local medical faculty. Patients with
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spontaneous repigmentation and those who had received topical
or systemic treatment during the last 6 months were excluded.
Thirty patients (23 women, 7 men) with a mean age of 43.7
years (age range 19—65 years) completed the study. Twenty-two
patients had vitiligo vulgaris, and 8 had vitiligo acrofacialis,
according to the classification of Fitzpatrick (15). The mean
disease duration was 15.8 years (range 8 months to 40 years;
11 patients with a disease duration of less than 10 years, 9 pa-
tients with more than 20 years, and 10 patients with a duration
in between). Two patients had stable disease for more than one
year, 28 had a progressive course. Half of the patients had been
unsuccessfully treated previously, including corticosteroids,
UVB and UVA phototherapy, excimer laser therapy, and topical
pseudocatalase. Forty percent of the patients reported a positive
family history for vitiligo and 48% a positive history for atopy.
Prior to study entry, 2 patients were known to have autoimmune
gastritis, 2 patients psoriasis, and one patient alopecia areata.
Two patients had photobiological skin type I, 9 had type II, 16
type 111, 2 type 1V, and one type V.

Treatment regimen

A thin film of tacrolimus 0.1% ointment (Protopic®, Astellas
Deutschland GmbH, formerly Fujisawa Deutschland GmbH,
Munich, Germany) was applied twice daily on the depigmented
lesions of the face and neck (21 of 31 patients) as well as of the
right upper and lower extremity (31 patients). On the left side
of the limbs a bland emollient (Unguentum Cordes, Ichthyol-
Gesellschaft, Hamburg, Germany) was used as placebo. In 20
patients with widespread depigmentation on the right arm and
leg, tacrolimus ointment was combined with overnight occlusive
dressings in previously defined areas. A transparent household
polyethylene foil (12 defined areas), a polyurethane foil (Opsite
Flexifix, Smith and Nephew, Hull, UK; 7 areas), or a hydro-
colloid wound dressing (Askina Transparent Biofilm, Braun,
Melsungen, Germany; 5 areas) were used on depigmented areas
of 80—150 cm? size. After 6 months, treatment was stopped if
no repigmentation was observed. The responding regions were
treated continuously for 12 months.

Evaluation of treatment efficacy and safety

Patients were examined monthly for 4 months, and thereafter
bimonthly. At study entry and every 2 months, the size of the
treated lesions was documented by digital photography and
measured by planimetry. The latter was performed by outli-
ning the margin of the depigmented lesion onto a transparent
film with square centimetre division, and calculating the area
by addition of the squares included. Treatment efficacy was
classified by a grading system used by most investigators:
grade 1: 0-25% repigmentation (no or weak effect), grade 2:
>25-50% (moderate effect), grade 3: >50-75% (good effect),
and grade 4: >75% (excellent effect). Colorimetric assessment
of pigmentation (content of melanin) was performed with a
Mexameter MX 18 (Courage & Khazaka Electronics GmbH,
Cologne, Germany) based on photometry. Melanin content of
the vitiligo lesions were measured before treatment and after
6 and 12 months on 4 different points randomly chosen within
the depigmented areas, and were compared with uninvolved
surrounding skin. Before and at the end of treatment, disease
activity was assessed by the Vitiligo Disease Activity (VIDA)
score described by Njoo et al. (16). In this scoring system, using
the patient’s own judgement of the present disease activity, the
term “active” is defined as expansion of existing or appearance
of new lesions.

Laboratory blood tests, including differential blood count and
serum analysis of anti-thyroid antibodies, antinuclear antibodies
and total IgE levels, were performed before and after 6 and
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12 months of therapy. Tacrolimus serum concentrations were
measured after 6 and 12 months, between 6 h and 8 h post-dose,
using a micro-enzyme immunoassay (MEIA, Abbott, Wiesba-
den, Germany) with a quantification limit of 1.5 ng/ml.

Quality of life assessment

All patients completed the Dermatology Life Quality Index
(DLQI) questionnaire introduced by Finlay & Khan (17) im-
mediately before and at the end of the study. The total DLQI
score was calculated by addition of the scores of each of the
10 questions, resulting in a score between 0 (no impairment of
QoL) and 30 (maximal impairment of QoL). In addition, the
following 2 questions relating to special problems of vitiligo
patients were addressed: (i) How extensively do you have to
protect your skin from sunlight? and (i7) How much are you
afraid that the skin lesions will expand? According to the DLQI
assessment, 4 alternative responses were allowed: “not at all”,
“a little”, “a lot”, or “very much” with corresponding scores
of 0, 1, 2 and 3.

Statistical analysis

For statistical evaluation, Student’s 7-test was used by apply-
ing Applet Java Software. The significance level was set at
p=0.05.

RESULTS
Patient profile

Thirty patients (23 women, 7 men) completed 6 months
of treatment, one patient dropped out because of non-
compliance. After evaluation of treatment outcome at 6
months, all 23 patients responding to therapy continued
the study and completed 12 months of treatment. Mean
disease activity before therapy, assessed by the VIDA
score, was +2.76 (Table I). In 15 patients (50%) ele-
vated anti-thyroid antibodies were found, in 4 patients
associated with slightly elevated serum thyroxin levels.
In 6 patients IgE levels were raised above the cut-off
of 100 kU/I. Ten of 30 patients had positive antinuclear
antibodies.

Treatment outcome

The mean + standard deviation (SD) amount of tacroli-
mus 0.1% ointment used per month was 41.6+16.9 g.

Table 1. Vitiligo Disease Activity (VIDA) score at entry and end of
the study (before and after treatment)

Patients (n)

VIDA score Before treatment After treatment
+4 12 1
+3 7 1
+2 5
+1 4
0 2 5
-1 23
Mean score +2.76 -0.5
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After 6 months, 23 of 30 patients (77%) showed distinct
repigmentation, either in the face (mean repigmentation
34.0%) or arms (mean repigmentation 7.3%) when treat-
ed with tacrolimus ointment. Whereas the best results
were achieved when a hydrocolloid foil was used as
occlusive dressing (mean repigmentation 50%), no or
weak response was seen on the other lesions. Initial
repigmentation was observed in periorbital sites after
a mean of 8.9 weeks (range 2—18 weeks), in perioral
sites after 12.3 weeks (range 6—24 weeks), and on the
lower arms after a mean of 27.8 weeks (range 8—40
weeks). On the dorsum of the hands, the lower legs
(with and without occlusion) and on the feet no treat-
ment response was seen in any of the patients. Seven of
30 (23%) patients (5 women, 2 men) did not respond to
therapy at all, neither on the face nor on the extremities.
Therefore, treatment was stopped in these patients after
6 months. Five of them had used no occlusive therapy,
2 had used polyurethane foil.

After 12 months, 17 of 21 patients (81%) with vitiligo
lesions on the face showed repigmentation. Treatment
response was rated excellent (grade 4) in 10 patients
(Fig. 1), good in 5 patients, moderate in one, and weak
or absent (grade 1) in 5 patients. Overall repigmenta-
tion was 60.5 +40% in the responding patients and the
size of involved areas diminished by 79.4+27.1% on
average. Response to treatment showed a slight cor-
relation with skin phototype, with better a outcome in
darker skinned patients.

In 16 of 17 patients (94%) who used additional oc-
clusive dressings on the arms, repigmentation could be
observed. Whereas no occlusion, or the use of household
polyethylene foil, had no or a weak effect, polyure-
thane foil and hydrocolloid dressing led to moderate to
excellent repigmentation, respectively (Table II, Fig.
2). These results could be confirmed by colorimetric
measurement, showing a significant increase in me-
lanin index when polyurethane foil and hydrocolloid

Fig. 1. A 61-year-old woman with progressive vitiligo since 14 years. (A)
Before therapy. (B) After 9 months of treatment with 0.1% tacrolimus
ointment.
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Table II. Mean+SD response after 12 months treatment with
tacrolimus 0.1% ointment in 30 patients. All patients had lesions on
the extremities, 21 of 30 patients had lesions on the face. 7 patients
stopped treatment after 6 months because of lack of response

Occlusion (no. of lesions) % Repigmentation

Face None (21) 60.5+40

Arms None (26) 1.5£4.7
Polyethylene foil (10) 10.5+7.9
Polyurethane foil (4) 38.8+20.9
Hydrocolloid dressing (3) 86.7+5.8

Legs None (13) 0
Polyethylene foil (2) 0
Polyurethane foil (3) 0
Hydrocolloid dressing (2) 0

SD: standard deviation.

dressing were used (data not shown). Repigmentation
started significantly earlier in the hydrocolloid group
(11.3 +3.4 weeks) compared with the polyurethane
group (29.3 +4.6 weeks, p<0.0001). However, good
therapeutic results could also be achieved in the poly-
urethane foil group despite later onset of repigmentation
(Fig. 3). It was notable that patients with long disease
duration showed significantly better results than those
with a shorter history. Patients with a disease duration of
more than 10 years had an overall mean repigmentation
of lesions of the face and arms 0f49.7% +37.9, compa-
red with 14.7% + 27.3 in patients with a disease duration
of less than 10 years (»=0.0009). Overall disease acti-
vity, as assessed by the VIDA score, was significantly
decreased at the end of the study (»p <0.0001) (Table I).
On the placebo-treated sites, 3 patients showed initial

Fig. 2. A 43-year-old woman with progressive vitiligo since 22 years. (A)
Before therapy. (B) After 9 months of treatment with 0.1% tacrolimus
ointment applied on the entire right arm, combined with hydrocolloid
dressing (arrow).
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Fig. 3. A26-year-old man with progressive vitiligo since 14 years. (A) Before
therapy. (B) After 12 months of treatment with 0.1% tacrolimus ointment
applied on the elbows combined with occlusion by polyurethane foil.

repigmentation and 4 patients had progressive disease
despite contralateral repigmentation.

In all but 2 patients tacrolimus serum concentrations
were below the detection level (1.5 ng/ml) after 6 and
12 months. Two patients showed detectable levels of 3.0
and 3.6 ng/ml, respectively, after 6 months, and levels
below 1.5 ng/ml at the end of the study. However, oc-
clusive treatment was performed in only limited parts of
the body. There was no significant change in laboratory
parameters and in ANA titres at the end of the treatment
period. All of the patients showing elevated anti-thyroid
antibodies were induced to take a specific medication.
In 3 patients the anti-thyroid antibodies were increased
and in 8 of 15 patients the initially elevated levels were
lowered at the end of treatment. Total IgE levels were
increased in 3 and decreased in one patient at the end
of the study.

Adverse effects

Side-effects were documented in 80% of the patients.
In most cases, they were of minor degree and confined
to the application sites. Adverse events included trans-
ient facial flushing (n = 16), enhanced heat intolerance
(n=9), especially when drinking alcohol, burning
(n=4), mild pruritus (n=2), and mild perioral folli-
culitis (n=2). Facial flushing occurred irrespective of
whether or not tacrolimus ointment was applied on the
face. In 11 patients it was present during the entire treat-
ment period, and in 3 patients it was described as mo-
derate to severe. Interestingly, all 6 patients reporting
none of these adverse events belonged to the treatment
group with no or minimal repigmentation. None of the
side-effects led to discontinuation of therapy. No skin
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atrophy, teleangiectasia, cutaneous infections or ocular
problems were observed or reported by the patients.
No systemic side-effects related to administration of
tacrolimus ointment were noticed.

Quality of life

The mean + SD DLQI score was 12.4 + 6.5 (range 2-27)
before treatment and decreased to mean + SD 9.3+5.6
(range 1-23) after 12 months of therapy, indicating
significant improvement of QoL (»p=0.001). The initial
mean DLQI score for patients with no or poor treatment
response (group A, 12.0 + 7.2) was comparable to those
for patients with moderate to excellent results (group
B-D, 12.6 +6.2). However, at the end of therapy, mean
DLQI score in the latter groups was 8.6 +4.9, in contrast
to 10.3 +6.9 for patients in the group treated without
success. Thus, response to treatment could ameliorate
the DLQI score significantly (p=0.006) whereas no or
poor outcome did not. As to the 2 additional questions,
50% of the patients agreed to the need for protection
against sunlight and 80% agreed to fear of progression
with the highest score at the beginning of the study.
At the end of treatment, question 1 improved by 40%,
and question 2 by 29.3%, as calculated according to
the DLQI.

DISCUSSION

Topical corticosteroids and phototherapy are the most
common treatment options currently used in vitiligo.
Long-term therapy, however, which is mostly required
to obtain and maintain efficient repigmentation is ham-
pered because of local and systemic side-effects.

Topical calcineurin inhibitors, especially tacrolimus,
have recently been shown to be a new promising thera-
peutic tool in vitiligo (9—14). In a right-left comparison
study of 2 months duration on children, tacrolimus
0.1% ointment was found to be as effective as 0.05%
clobetasol propionate (9). In a recent open-label study
on 19 patients with minimum age of 15 years, twice
daily application of 0.1% tacrolimus over 6 months
led to excellent repigmentation on the face and neck
areas in 68% of patients, whereas no significant effect
could be achieved on the trunk and extremities (12).
Patients with a disease duration of more than 10 years
were excluded.

Although protection from the sun during treatment
with tacrolimus ointment is recommended by the
manufacturer, several clinical studies propagate the
enhancing effect of UVB phototherapy in combination
with tacrolimus in inducing repigmentation (18-20). In
a study on 110 patients, combined treatment of tacro-
limus and narrow-band UVB led to good to excellent
response in 42% of the lesions. However, the effect on
the extremities was disappointing (18). Whereas in pla-
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cebo-controlled studies the combined use of tacrolimus
ointment and 308-nm excimer laser was superior to laser
treatment alone (19, 20), tacrolimus in combination with
narrow-band UVB did not prove more efficient than
UVB phototherapy alone (14).

In the present prospective study we evaluated the
placebo-controlled application of tacrolimus 0.1%
ointment for up to 12 months in 30 adult patients with
vitiligo. By the end of treatment, 17 of the 21 patients
with facial lesions (81%) showed repigmentation on the
face and neck areas (mean response of 79.4% surface
area). On the extremities there was almost no effect
when applying tacrolimus ointment openly, which is in
accordance with previous results (12). However, when
using polyurethane foil or hydrocolloid dressing for
overnight occlusive treatment, moderate to excellent
repigmentation could be achieved, depending on the
dressing used. Thus, we showed for the first time that
occlusion therapy can enhance the effect of topical ta-
crolimus therapy in vitiligo. As hydrocolloid dressings
lead to higher stratum corneum water holding capacity
compared with polyurethane foils (21), they may be
more suitable for enhancing transcutaneous penetra-
tion of topically applied agents. In the past, tacrolimus
and pimecrolimus have been shown to be effective in
descaled plaque-type psoriasis and pyoderma gangre-
nosum, when applied under plastic foils as occlusive
bandages, with no local or systemic side-effects (22,
23). However, serum concentrations of the drugs were
not measured. In our study, all patients had tacrolimus
serum levels below the detection limit of 1.5 ng/ml after
12 months, indicating that long-term topical treatment
with additional long-term occlusion of areas up to
150 cm? does not lead to accumulation of tacrolimus
in the blood. Detectable tacrolimus blood levels were
found in only 2 patients after 6 months, but below the
level of 5-20 ng/ml intended for systemic treatment
(24). In both patients, tacrolimus levels were below the
detection limit in subsequent measurements. Several
retrospective studies on more than 300,000 children
and adults did not indicate an increased risk of non-
melanoma skin cancer or lymphoma in those treated
with topical calcineurin inhibitors (25, 26).

Like other topical treatment modalities in vitiligo,
tacrolimus achieves the best results when used on the
face and neck areas. This fact has been explained by the
greater density of hair follicles in these areas and, thus,
the greater melanocyte reservoir (27, 28). Recently, it
could be shown that tacrolimus significantly enhances
the proliferation of both melanocytes and melanoblasts
(29). In our study, treatment response showed a slight
correlation with skin type, as excellent results were
more often seen in darker skinned patients.

Previous studies have not analysed the relationship
between the duration of vitiligo and the therapeutic
success of topical immunomodulators. In a recent
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study, patients with a disease duration of greater than
10 years have even been excluded (12). Interestingly, in
our study patients with a history of more than 10 years
benefited more from tacrolimus treatment than patients
with shorter histories.

In accordance with previous observations, our study
showed that vitiligo affects the QoL of the patients to
a significant extent, comparable to that in patients with
atopic dermatitis (4, 16, 30). Depending on the treat-
ment outcome, QoL may improve significantly (32%
in patients with moderate to excellent results compared
with 14% in cases with poor outcome).

In conclusion, tacrolimus ointment seems to be a
safe and effective treatment option for vitiligo in adult
patients, even in those with long disease duration and
in long-term treatment. It may significantly improve the
QoL of affected patients. In regions beyond the face and
neck, additional occlusion may significantly enhance
the therapeutic result and may shorten the time until
the start of repigmentation. Larger placebo-controlled
studies using calcineurin inhibitors in combination with
occlusion, penetration enhancers, or phototherapy, or
in higher concentrations, are required to determine the
exact role of these potent drugs in vitiligo treatment and
their optimal mode of use.
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