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Abstract Background: Vitiligo is a pigmentary skin disorder characterized by hypo- or depigmented patches. 
Topical steroid creams are used as a common standard method in vitiligo therapy. 
 
Objective The goal of this study was to compare the efficacy of topical clobetasol (as a standard 
method for treatment of vitiligo) versus combination of clobetasol + topical estrogen in treatment of 
vitiligo. 
 
Patients and methods In this double-blind clinical trial, 37 patients who had at least 2 vitiligo 
patches were treated with topical clobetasol on one side of the body for three months while a 
combination of clobetasol and estrogen was applied on the other side. Three months after 
termination of therapy, the patients were visited again for improvement of disease. The results were 
evaluated with statistical analysis of paired t test, McNemar and Wilcoxon tests in SPSS software. 
 
Results Overall 37 patients, 21 women and 16 men with minimum age of 14 and maximum of 45 
years old, completed the study. The difference of average area of lesions before and after treatment 
in clobetasol and estrogen group was significantly more than clobetasol only group (P=0.001). 
There was no significant difference between clobetasol and clobetasol + estrogen treatment for two 
age groups of 14-30 and 31-45 years. Also the pigmentation score of two treatment groups 
measured by paired sample test was not significant for both sexes (P> 0.05). 
 
Conclusion Addition of estrogen to clobetasol increases its efficiency in treatment of vitiligo 
without any side effects. Also it seems that estrogen may decrease the topical clobetasol 
complications such as atrophy, erythema and telangiectasia. 
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Introduction 

Vitiligo is an acquired skin disorder 
characterized by white and depigmented patches 
enlarging and becoming more numerous with 
time.1 It is the most common pigmentary 

disorder affecting about 1% of the world’s 
population, irrespective of race and gender.2 
There is a high prevalence of this disease in Iran 
with respect to skin type in the country.  It may 
appear in any age, but half the patients develop 
it before age 20.3 Usually the disease spreads 
gradually, but sometimes a number of patches 
develop quite quickly and then remain static for 
months or years without changing. The 
depigmentation process may be partial or 
complete.4 The hair color is usually normal, but 
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in earlier lesions it may be amelanotic.2,5 Vitiligo 
may be polygenic or autosomal dominant with 
variable penetration. It has been observed in 
monozygotic twins also.6 There are many 
theories about etiology of vitiligo. Autoimmune 
hypothesis proposes that an immune system 
disorder results in destruction of melanocytes.7 It 
is supported by the frequent observation of 
several autoimmune disorders in association 
with vitiligo. A significant association of vitiligo 
has been demonstrated with thyroid dysfunction 
and/or thyroid antibodies in particular.8,9 
However, most vitiligo susceptibility genes 
detected so far are associated with both vitiligo 
and other autoimmune disorders10; moreover, 
one of these genes was recently identified as 
NALP1, a regulator of the innate immune 
response,11 offering strong support for the 
autoimmune hypothesis. Destruction of 
melanocytes may be directly mediated by 
autoreactive T cells. Activated T cells have been 
demonstrated in perilesional vitiligo skin.12 
Neurogenic hypothesis says that nerve endings 
in the skin release a chemical that is toxic to the 
melanocytes or probably restrain the 
melanogens.13,14 Self-destruct hypothesis 
suggests that melanocytes destroy themselves 
due to toxin released in the process of melanin 
synthesis.14 

The patient's age, distribution of lesions and 
their edge hyperpigmentation are the diagnostic 
criteria.15 Considering the serious psychological 
results of vitiligo which affects the social life of 
the patients impressively, treatment of the 
disease has been earnestly required.16,17 Up to 
now, several treatment methods have been 
suggested for vitiligo.  

By increase of pigmentation in some parts of the 
body during pregnancy, effect of estrogen on 
skin initially was identified in 1940.15,18 Several 
studies demonstrated the effect of estrogen on 

skin collagen and thickness. Varila et al. showed 
that not only topical estrogen increases the 
collagen amount by measuring hydroxyproline 
of skin, but also it leads to increase of 
procollagen type I and procollagen type III.19 
Both systemic and topical glucocorticoid therapy 
can produce cutaneous atrophy. Earliest change 
is thinning of epidermis which results from a 
reduction of mitotic activity in germinal layer. 
Topical steroids also inhibit the activity of 
enzymes involved in collagen biosynthesis,20,21 
and they have been shown to depress synthesis 
of types I and III collagen in vivo.22,23 The 
existing data supports that topical estrogen can 
prevent the atrophogenic complication of 
clobetasol.19 Also several studies performed on 
the effects of estrogen treatment on tyrosinase 
activity, reported that this melanogenic enzyme 
is stimulated by estrogen.24,25 

Although there was no sign of systemic 
complications by topical estrogen application, 
further studies are required to determine the 
topical effective dose that produces no systemic 
complications. 

Since topical estrogen does not have 
complications, the goal of this research was to 
study its effect on vitiligo patients, so that a 
cheap treatment with least complications but 
good response was achieved. 

Patients and methods 

This double-blind clinical trial was conducted 
from November, 2007 to October, 2008 and 37 
patients, with at least two patches of vitiligo on 
their bodies, were enrolled. The sampling 
method was random and gathering of 
information was performed by precise visit of 
the patients. Inclusion criteria were as following: 
vitiligo patients with at least 2 lesions on the 
body, 14-45 years old, lack of follicular 
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pigmentation in the lesion, lack of white hair in 
the lesion and duration of disease less than 6 
months. On the other hand the following patients 
were excluded from the study: those who had 
dermatomal and segmental vitiligo, those who 
had received treatment during the last 2 months 
or had any sensitivity or allergy to estrogen, 
those who had any dysplastic nevus, had vitiligo 
around fingers and nails or had follicular 
pigmentation and finally those who had any 
other autoimmune disorders such as thyroid and 
diabetes (which could be diagnosed by specific 
tests) besides vitiligo. 

Patients were explained about the study protocol 
and informed consent was taken. Then patients 
were evaluated for exclusion criteria. Enrolled 
patients were meticulously examined for 
follicular pigmentation, photographs of lesions 
were taken and the area of lesions was measured 
by graph papers.  

Clobetasol 0.05% cream and its combination 
with estrogen cream 0.625% were dispensed in 
identical tubes and encoded. Two creams for 
topical use over the lesions of each patch were 
delivered to the patients who were not aware of 
the contents. The patients were instructed how 
the drugs should be applied. The duration of 
study was three months and patients were 
followed-up monthly for three months.  

At each follow-up, patients were evaluated for 
efficacy and side effects. Evaluation of lesions 
was performed according to scoring system, 
taking photographs and precise examination of 
the patients. The scoring system of the patients 
was as following: 0 for lack of perifollicular 
pigmentation, 1 for perifollicular pigmentation 
in less than 25% of the lesion area, 2 for 
perifollicular pigmentation in 25-50% of the 
lesion area and 3 for presence of perifollicular 
pigmentation in more than 50% of the lesion 

area. The area of lesions in cm2 was measured 
by graph paper and complications such as 
atrophy, erythema and telangiectasia were 
studied by observation of lesions.  

Finally the statistical analysis of the results was 
carried out by using SPSS software. 
Pigmentation score in age groups was evaluated 
by Mann-Whitney test. Study of complications 
of each treatment method was performed by t-
test while McNemar test was used to evaluate 
the improvement of lesions area. 

Results 

Totally 37 patients, 16 men and 21 women, 
completed the study. The mean age of patients 
was 27 years varying in range of 14-45 years. 
The mean duration of the disease was 4 months 
with minimum of 2 and maximum of 6 months. 
At baseline, the mean area of the lesions in 
clobetasol and clobetasol-estrogen groups was 
13.9±8.8cm2 and 15.49±8.4cm2, respectively 
(P>0.05). Similarly, the perifollicular 
pigmentation score in both groups was zero 
before treatment. 

When the results for lesions area in each 
treatment method were compared before and 
after the treatment (P=0.001) i.e. both groups 
had considerable recovery (Table 1).  

At the end of treatment, both groups showed 
considerable improvement in the perifollicular 
pigmentation score as compared to baseline 
score (P<0.05, paired t test) i.e. both of the 
groups had remarkable improvement. 
Comparing the two groups, mean prefollicular 
pigmentation scores after using topical 
clobetasol only and a composition of clobetasol 
and estrogen were 1.41±0.50 and 2.10±0.75, 
respectively (P<0.001, Wilcoxon test). 
Therefore, it can be deduced that pigmentation 
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Table 1 Mean and standard deviation of disease area before and after treatment for two treatment methods. 
Before  treatment After treatment 

Method 
Mean (cm2) Mean (cm2) 

Area difference 
before and after 

therapy 
Clobetasol 13.92±8.75 10.56±7.05 P= 0.010 
Clobetasol +estrogen 15.48±8.40 10.19±6.49 P = 0.013 
Area variation difference in two 
treatment methods Mean = -1.95 Standard deviation  = 2.30 P = 0.001 

 
Table 2 Mean, median and standard deviation of score pigmentation  for treatment methods in two age groups. 

14-30 years 30-45 years Method    
Mean Median Mean Median 

Exact P 

Clobetasol. score 1.4±1 0.50 1.4±0.5 1 0.97 
Clobetasol + estrogen 
score 2.1±2 0.8 2.0±0.67 2.0 0.66 

 

  
Figure 1 Lesions of first and second patients before treatment. 
 

 
Figure 2 Lesions of first and second patients after treatment. 
 

score has been increased in later group. 

Figure 1 and 2 show the lesions image before 
and after treatment. 

Considering the patients sex in evaluation of the 
results, the mean lesions area in clobetasol group 

was 4.3±3.85 for men and 4.29±2.75 for women 
and hence the difference of two treatment groups 
was not significant for both of the sexes. Also 
the pigmentation score of two treatment groups 
compared by paired t test was not significant 
amount for both sexes (P> 0.05). 



Journal of Pakistan Association of Dermatologists 2009; 19: 151-157. 
 

155 
 

There was no significant difference between 
clobetasol and clobetasol + estrogen for two age 
groups (P>0.05). The values for age groups of 
14-30 and 31-45 years old were 1.74±2.0 and 
2.5±2.9, respectively (Table 2). 

Considering the safety profile of two groups, for 
clobetasol + estrogen group there was not any 
side effects as atrophy, erythema and 
telangiectasia, but in clobetasol group, 4 cases of 
erythema and telangiectasia were observed. 
These complications resolved after a 3 months 
follow up. Statistical studies of complications in 
both groups did not show a significant 
difference. 

Three months after the treatment, 18 of 37 
visited for follow up and increase of follicular 
pigmentation and decrease of lesions size was 
observed for 4 patients (2 men and 2 women).  

Discussion 

A meta analysis of existing data shows that 
corticosteroids of class III and UVB therapy are 
the most effective and safe topical treatment 
methods for generalized vitiligo.26,27 Topical 
corticosteroids have proved effect in some cases. 
A study showed an improvement rate of 80% 
and 55% on face and body lesions respectively 
after topical clobetasol 0.05% use for 6 months 
period and less.27  

Effect of estrogen on wound healing and skin 
aging has been regarded by researchers since 
past years.15,18 Effect of estrogen on skin 
wrinkles and aging-derived dryness, has been 
characterized by its effect on thickness, collagen 
and moisture of skin. Not only skin but also its 
appendages such as hair are also affected by 
estrogen. Another research compared the effect 
of estradiol 0.01 % and estradiol 0.3 % and the 

results showed a significant decrease of wrinkles 
without any minor complication.28   

Decrease of skin elasticity has been observed 
after menopause for women and the thickness of 
elastic fiber has increased after applying 
estradiol ointments over these women's skin. 
There is also some evidence that fluctuations of 
these hormones during the menstrual cycle may 
affect epidermal pigmentation in some women. 
In one study 62 of women consistently noticed 
darkening of the periocular skin towards the end 
of their menstrual cycle immediately prior to 
menstruation.29 The use of dermal ointments 
containing estrogens has also resulted in intense 
pigmentation of the genitals, mammary areola 
and linea alba of the abdomen in both sexes.30  

Recently, Sungbin et al. reported the presence of 
estrogen receptors in normal melanocytes of 
human by using immunohistochemistry and RT-
PCR.31 Several researches have reported the 
therapeutic effect of estrogen on tyrosinase 
activity and stimulation of this melanogenic 
enzyme which is a regulator key for 
pigmentation of skin.32,33 Estrogen increases 
tyrosinase activity by cAMP enhancement. The 
cAMP itself is activated by stimulation of 
MC1R which is a member of C protein 
transmembranous family. The cAMP activation 
increases both of melanocyte proliferation and 
intracellular synthesis.34 

Presence of estrogen receptors in anagen hair 
follicles (especially in dermal papilla and bulge 
part of outer root sheath) has been demonstrated 
by immunohistochemical studies for both sexes. 
Hair follicular dermal papilla serves as a 
reservoir for skin melanocytes. Therefore, 
vitiligo lesions associated with hair whiteness 
are more resistant to treatment. By this 
assumption, it seems that estrogen affects dermal 
papilla and outer root sheath and provides 



Journal of Pakistan Association of Dermatologists 2009; 19: 151-157. 
 

156 
 

conditions for migration of melanocytes to the 
follicular surrounded skin.  

Considering the limited in vitro studies about the 
theory of estrogen effects on melanocytes and 
also presence of few studies about effect of 
estrogen on skin, we tried to investigate the 
effect of estrogen on vitiligo treatment in this 
study. The purpose of this study was to compare 
the efficiency of topical clobetasol (as a standard 
method for treatment of vitiligo) with a 
combination of clobetasol and topical estrogen. 

In initial visit of the patients before treatment by 
two treatment methods, lesions area and 
pigmentation score were similar in two groups. 
Nevertheless, when the two groups i.e. 
clobetasol + estrogen group and clobetasol-only 
were compared before and after the treatment, 
the difference was significant, suggesting that 
the response to treatment in clobetasol + 
estrogen group has been significantly more than 
clobetasol-only one.  

Considering the patients sex in evaluation of the 
treatment methods, the difference of two 
treatment groups was not significant for both of 
men and women, i.e. using topical estrogen for 
men or women's skin does not have a significant 
difference. 

There was not any significant difference 
between two treatment methods for two age 
groups of 14-30 and 30-45 years old, i.e. the 
patient's age did not affect the response of 
melanocytes to topical estrogen. 

Topical steroids, especially potent and high 
potent, produce cutaneous atrophy, erythema 
and telangiectasia, particularly if used for a long 
time and in specific places. It has been 
recommended when clobetasol 0.05% is applied 
over the body, follow up of patient is advisable 

every 1-2 months. Then, if there is not any 
response during three months, the treatment has 
to be stopped.27 This is the reason why the 
treatment period in this research was three 
months and the patients were visited every 
month. By studying the complications of each 
treatment method, for clobetasol + estrogen 
group there was not any side effects such as 
atrophy, erythema and telangiectasia, but in 
clobetasol only group 4 cases of erythema and 
telangiectasia were observed. These 
complications were resolved after a 3 months 
follow up.  

Three months after the treatment, 18 of 37 
patients referred again for visit and in three 
months later follow up, increase of follicular 
pigmentation and decrease of lesions size was 
observed for 4 patients (2 men and 2 women). It 
seems that migration of melanocytes and their 
stimulation has been continued after interruption 
of treatment. 
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