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Background: Lichen sclerosus (LS) is a chronic inflammatory dermatosis that occurs mainly in the
anogenital area and causes itching and soreness. Progressive destructive scarring may result in burying of
the clitoris in females and phimosis in males. Affected people have an increased risk of genital cancers.
Objective: We sought to assess the effects of topical interventions for genital LS.
Methods: We undertook a systematic review and meta-analysis using the methodology of the Cochrane
Collaboration.
Results: We included 7 randomized controlled trials with a total of 249 participants covering 6 treatments.
Clobetasol propionate 0.05% was better than placebo in treating genital LS (participant-rated improvement/
remission of symptoms: risk ratio 2.85 [95% confidence interval {CI} 1.45-5.61]; investigator-rated global
degree of improvement: standardized mean difference [SMD] 5.74 [95% CI 4.26-7.23]) as was mometasone
furoate 0.05% (change in clinical grade of phimosis: SMD �1.04 [95% CI �1.77 to �0.31]). We found no
evidence supporting the efficacy of topical androgens and progesterone. There were no differences
between pimecrolimus and clobetasol propionate in relieving symptoms through change in pruritus (SMD
�0.33 [95% CI �0.99 to 0.33]) and burning/pain (SMD 0.03 [95% CI �0.62 to 0.69]). However, pimecrolimus
was less effective than clobetasol propionate in improving gross appearance (investigator-rated global
degree of improvement: SMD �1.64 [95% CI �2.40 to �0.87]).
Limitations: Most of the included studies were small.
Conclusions: The current limited evidence supports the efficacy of clobetasol propionate, mometasone
furoate, and pimecrolimus in treating genital LS. Further randomized controlled trials are needed. ( J Am
Acad Dermatol 10.1016/j.jaad.2012.02.044.)
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in dyspareunia, sexual dysfunction, and anal or
genital bleeding. LS in men and boys usually occurs
on the glans penis and/or foreskin, and may cause
phimosis and painful erection. Meatal stenosis may
lead to problems passing urine and urinary obstruc-
tion. The prevalence is estimated to be between 1:30
and 1:1000 in adults.1,2
CAPSULE SUMMARY

d The current evidence supports the
efficacy of clobetasol propionate,
mometasone furoate, and pimecrolimus
in treating genital lichen sclerosus.

d There is no evidence supporting the use
of topical androgens and progesterone
in treating genital lichen sclerosus.

d Further randomized controlled trials are
needed to determine the optimal
potency and regimen of topical
corticosteroids, examine other topical
interventions, assess the duration of
remission or prevention of flares,
evaluate the reduction in the risk of
genital cancers, and examine the efficacy
in improving the quality of the sex lives
of people with this condition.
The cause of LS is un-
known, but there is a strong
association with autoim-
mune diseases, eg, thyroid
disease, alopecia areata, viti-
ligo, and pernicious anemia.3

Up to 74% of affected people
had circulating autoanti-
bodies.4 An increased inci-
dence of autoantibodies to
the extracellular matrix pro-
tein 1 was found in people
with LS, which supports an
autoimmune cause.5 In addi-
tion, there is evidence of both
autoantibody and T-cell reac-
tivity to basement membrane
proteins.6,7 The high inci-
dence of LS in postmenopau-
sal women suggests a
pathogenic role of reduced
estrogen levels; however, a
protective effect from estro-

gens, ie, women before menopause will not develop
LS, has not been observed.2,8 In men, a cause of
chronic exposure of a susceptible epithelium to urine
as a result of naviculomeatal dysfunction and urinary
incontinence in the uncircumcised has been pro-
posed.9 Genetic factors are implicated, and cases of
familial LS have been reported.10 Immunogenetic
studies have demonstrated a significant association
with HLA class II antigen DQ7 and DRB1*12.11,12

LS has a tremendous impact on the quality of life
by interfering with function (particularly sexual
function) and self-image, and the resultant distress
and anxiety are immediately apparent. Many af-
fected people feel embarrassed; some have persis-
tent itching and pain (despite successful control of
the inflammation), and many are concerned about
how the disorder may progress. The lifetime risk of
the development of squamous cell carcinoma in
women andmenwith genital LS is estimated to be 4%
to 5%.8,13,14 Also, vulval verrucous carcinoma has
been associated with LS.15

There is no cure for LS; however, there are good
outcomes as a result of treating the disease. These
include the relief of symptoms and prevention of
further anatomic changes (caused by sclerosis and
fusion). Some clinical signs may be reversed, but any
scarring that has occurred will remain.16,17 It is pos-
sible that treatments may prevent malignant transfor-
mation, but this needs to be evaluated. However,
reactivation of latent human papillomavirus infection
has been found after topical corticosteroid therapy,
which may increase the risk of vulval cancer and
requires close follow-up.18

The objective of this study
was to evaluate the level and
quality of available evidence
regarding the efficacy and
reported adverse effects of
topical interventions for gen-
ital LS, and to identify gaps in
knowledge that require fur-
ther research.

METHODS
Weundertook a systematic

review and meta-analysis of
randomized controlled trials
(RCTs) on topical interven-
tions for genital LS following
a prespecified protocol ac-
cording to the method-
ology of the Cochrane
Collaboration.19 A patient
representative assisted us in
improving the relevance and
readability of this study.
Outcome measures
Primary outcomes included participant-rated im-

provement/remission of symptoms (in terms of
quality of life, pain, itching, and dyspareunia),
investigator-rated global degree of improvement
(in terms of pallor, purpura, hyperkeratosis, ulcera-
tion, erosion, erythema, sclerosis, and scarring), and
severe adverse drug reactions (ADRs) (that required
withdrawal of treatment, including severe skin irri-
tation or infection). Secondary outcomes included
mild ADRs (being not severe enough to require
cessation of treatment, eg, mild skin irritation, atro-
phy, or telangiectasia), duration of remission and/or
prevention of subsequent flares, and development of
genital squamous cell carcinoma or genital intraep-
ithelial neoplasia. We expressed the results as risk
ratios (RR) and 95% confidence intervals (CI) for
dichotomous outcomes, and standardized mean dif-
ference (SMD) and 95% CI for ordinal outcomes.

Search strategy
We searched 16 databases and trial registers from

inception to September 2011 (Table I). We scanned
the bibliographies of the included studies, published
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ADR: adverse drug reaction
CI: confidence interval
LS: lichen sclerosus
RCT: randomized controlled trial
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reviews, and articles that cited the included studies
for relevant studies. There were no language
restrictions.

We contacted the trialists of the most recent
studies to ask if they knew of any other relevant
trials. We did not run separate searches for ADRs, but
extracted the data from the included studies.

Data collection and analysis
Two authors independently selected relevant

RCTs and extracted the data using a specialized
data extraction form. Discrepancies were resolved
by discussion with a third author. We contacted the
trialists for missing data.

The quality of the included RCTs was assessed for
the components listed in Table II. We assessed
clinical heterogeneity arising from the study design,
interventions, participants, and outcome measures.
We assessed statistical heterogeneity using the I2

statistic. For studies on a similar type of intervention
(eg, topical testosterone), we applied meta-analysis
using a random effects model to calculate a weighted
treatment effect across trials when the I2 statistic was
80% or less with reasonable clinical homogeneity.

RESULTS
Description of studies

Of 312 citations identified from our search, 7
studies met our inclusion criteria, with a total of 249
participants covering 6 treatments (clobetasol pro-
pionate, mometasone furoate, testosterone, dihydro-
testosterone, progesterone, and pimecrolimus).20-26

One study investigated the effects of testosterone as
maintenance therapy.21 The details of the included
studies are described in Table III. Two included
studies were crossover RCTs.24,25 The number of
participants ranged from 5 to 79.20,24,25 Except for
one study that recruited boys,23 all the other 6 studies
used adult women as participants.20-22,24-26 The set-
ting was either a single hospital or a specialist clinic.
All the studies were conducted in either Europe or
the United States. The comparator in 5 studies was
placebo (vehicle).20,21,23,24,26 The other two used an
active control: one compared testosterone and dihy-
drotestosterone,25 whereas the other compared pi-
mecrolimus and clobetasol propionate.22 One study
was supported by a pharmaceutical company.22 The
overall quality of included studies was poor (Fig 1).

Effects of interventions
Topical corticosteroids. Only two topical cor-

ticosteroids, clobetasol propionate 0.05% (very po-
tent) and mometasone furoate 0.05% ointment
(potent), have been assessed.20,23

Clobetasol propionate versus placebo. One study
found that topical application of clobetasol propio-
nate for 3 months was significantly better than
placebo (participant-rated improvement or remis-
sion of symptoms: RR 2.85 [95% CI 1.45-5.61];
investigator-rated global degree of improvement:
SMD 5.74 [95% CI 4.26-7.23]) (Fig 2, Analyses 1.1
and 1.2).20 (Fig 2 is available in the Supplemental
Materials link associated with the online version of
this article at http://www.jaad.org). No ADRs oc-
curred in either group.

Mometasone furoate versus placebo. One study
compared the efficacy of topical mometasone furo-
ate against placebo after 5 weeks’ application.23 The
investigator-rated mean clinical grade of phimosis
improved in the mometasone furoate group, but
worsened in the placebo group (SMD �1.04 [95% CI
�1.77 to �0.31]) (Fig 2, Analysis 2.1). No local or
systemic ADRs occurred in either group.

Topical androgens. Two androgens, testoster-
one propionate 2% cream and dihydrotestosterone
2% cream, were studied in 5 RCTs.20,21,24-26

Testosterone versus placebo. Two RCTs tested the
efficacy of testosterone against placebo after appli-
cation for 3 months and 1 year, respectively.20,26

There was no significant difference in the efficacy of
testosterone compared with placebo (participant-
rated improvement or remission of symptoms: RR
1.21 [95% CI 0.56-2.64] when the two RCTs were
combined) (Fig 2, Analysis 3.1). Only one RCT
reported the outcome ‘‘investigator-rated improve-
ment of gross appearance,’’20 and found no signifi-
cant difference between the two groups (SMD 0.42
[95% CI �0.21 to 1.06]) (Fig 2, Analysis 3.2). No
significant difference in severe ADRs was found
between the two groups when the two RCTs were
combined (RR 5.19 [95% CI 0.62-43.19]) (Fig 2,
Analysis 3.3).

Dihydrotestosterone versus placebo. A very small
crossover trial randomized 5 participants to receive
either dihydrotestosterone or placebo for 3 months,
before switching to the other for 3months.24 The trial
lacked a washout period, and a carryover effect
appeared in 2 of 3 women who used dihydrotestos-
terone first. We therefore used only the data from the
first period before crossover. No women showed an
improvement in their symptoms after either

http://www.jaad.org


Table I. Electronic databases and trial registers
searched

Electronic databases

Cochrane Skin Group Specialized Register
Cochrane Central Register of Controlled Trials
MEDLINE
EMBASE
Latin American and Caribbean Health Science Informa-
tion database

Cumulative Index to Nursing and Allied Health Literature
British Nursing Index and Archive
Science Citation Index Expanded

Trial registries
metaRegister of controlled trials
US National Institutes of Health ongoing trials register
World Health Organization International Clinical Trials
Registry platform

Australian New Zealand Clinical Trials Registry
Ongoing Skin Trials Register
BIOSIS Previews
Conference Papers Index
Conference Proceedings Citation Index-Science

Table II. Quality assessment of included studies

1. Method of randomization

2. Allocation concealment
3. Blinding
4. Incomplete outcome data
5. Selective reporting
6. Degree of certainty of diagnosis of LS
7. Baseline characteristics of participants
8. Administering of interventions (drug identity, source,
dose, duration of treatments, and adequacy of
instructions)

9. Standardization of outcome assessment
10. Discontinuation of previous treatments
11. Previous and concomitant treatments for LS
12. Use and appropriateness of statistical analyses where
tabulated data could not be extracted from original
publication

LS, Lichen sclerosus.
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preparation. No significant difference in investigator-
rated improvement of gross appearance was found
between dihydrotestosterone and placebo (RR 5.25
[95% CI 0.41-67.73]) (Fig 2, Analysis 4.1).

Testosterone versus clobetasol propionate. One
RCT found that after 3 months’ application, testos-
terone was significantly less effective than clobetasol
propionate (participant-rated improvement or remis-
sion of symptoms: RR 0.67 [95% CI 0.45-0.98];
investigator-rated global degree of improvement:
SMD �1.81 [95% CI �2.56 to �1.06]) (Fig 2,
Analyses 5.1 and 5.2).20 No significant differences
were found between the two groups in severe ADRs
(RR 3.00 [95% CI 0.13-69.52]) or mild ADRs (RR 7.00
[95% CI 0.38-127.32]) (Fig 2, Analyses 5.3 and 5.4).

Testosterone versus dihydrotestosterone. A very
small crossover trial randomized 5 participants to
receive either testosterone or dihydrotestosterone
for 3 months, before switching to the other for 3
months.25 The trial lacked a washout period, and we
used only the data from the first period before
crossover for analysis. The trial did not find signifi-
cant differences in efficacy between the two andro-
gens (participant-rated remission of itching: RR 0.25
[95% CI 0.01-4.23]; investigator-rated gross improve-
ment: RR 1.00 [95% CI 0.53-1.87]) (Fig 2, Analyses 6.1
and 6.2).

Testosterone versus placebo as maintenance
therapy. A study investigated whether topical tes-
tosterone could control the symptoms and signs of
vulval LS after an initial 24-week treatment with
clobetasol propionate 0.05% cream.21 The study
found that testosterone when used as maintenance
therapy for 24 weeks worsened the symptoms (P\
.05), whereas the vehicle-based placebo caused no
change in symptoms or gross appearance (Fig 2,
Analyses 7.1 and 7.2). No severe ADRs occurred in
both groups. There was no significant difference in
mild ADRs between the two groups (RR 9.00 [95% CI
0.52-154.56]) (Fig 2, Analysis 7.3).

Topical progesterone. One study found no
difference in efficacy between progesterone 2%
cream and placebo after 3 months’ application (par-
ticipant-rated improvement/remission of symptoms:
RR 1.58 [95% CI 0.72-3.50]; investigator-rated global
degree of improvement: SMD 0.34 [95% CI �0.29 to
0.97]) (Fig 2, Analyses 8.1 and 8.2).20

Pimecrolimus. One study tested the effects of
pimecrolimus 1% cream against clobetasol propio-
nate 0.05% cream after 12 weeks’ application.22 Both
were effective in relieving pruritus and burning/
pain, and there were no significant differences
between pimecrolimus and clobetasol propionate
in relieving pruritus and burning/pain (change in
pruritus: SMD �0.33 [95% CI �0.99 to 0.33]; change
in burning/pain: SMD 0.03 [95% CI �0.62 to 0.69])
(Fig 2, Analyses 9.1 and 9.2). Investigator Global
Assessment showed both preparations were effec-
tive. However, pimecrolimus was less effective than
clobetasol propionate (investigator-rated global de-
gree of improvement: SMD �1.64 [95% CI �2.40 to
�0.87]) (Fig 2, Analysis 9.3). No ADRs occurred in
either group.
DISCUSSION
The current evidence supports the efficacy of

clobetasol propionate 0.05% and mometasone



Table III. Characteristics of studies

Study Participants Interventions Outcomes reported in trials Notes

Bracco
et al,20 1993

79 Women with long-
standing, biopsy-
proven vulval LS

Mean age = 57 y (range
27-83)

Mean duration of
disease = 33 mo
(range 2-120)

4 Topical drugs
including the
following:

A: Testosterone (2%);
B: Progesterone (2%);
C: Clobetasol

propionate (0.05%);
and

D: Placebo (a cream-
based preparation)

All topical drugs were
applied twice daily for
3 mo, except
clobetasol
propionate, which
was applied twice
daily for 1 mo then
once daily for 2 mo

(1) Symptoms (itching,
burning, pain, and
dyspareunia)

(2) Gross appearance
(hyperkeratosis,
purpura, thickness of
plaques, atrophy, and
erosions)

(3) Histologic features
(epidermal atrophy,
edema, intensity of
inflammatory
infiltrate, and fibrosis)

All were classified
according to 0- to 3-
point scoring system

Setting: university
hospital

Country: Italy
Funding source: not
reported

Cattaneo
et al,21 1996

32 Women with biopsy-
proven vulval LS after
24 wk of treatment
with 0.05% clobetasol
propionate cream

Mean age = 60 y,
median age = 58
(range 28-85)

Mean duration of
disease = 22.7 mo
(range 2-96)

28 Women (87.5%) were
postmenopausal

A: Testosterone
propionate 2%

B: Placebo (petrolatum
vehicle alone)

These were taken once
daily as maintenance
therapy for 24 wk

(1) Symptoms (itching,
burning, soreness,
and dryness)

(2) Gross aspects
(hyperkeratosis,
atrophy, and
sclerosis)

(3) Histologic features
(epidermal atrophy,
edema, inflammatory
infiltrate, and fibrosis)

All were evaluated using
0- to 3-point scoring
system

Setting: university
hospital

Country: Italy
Funding source: not
reported

Goldstein
et al,22 2011

38 Women with biopsy-
proven vulval LS

A: Pimecrolimus cream
1% twice daily

B: Alternate clobetasol
cream 0.05% (in
evening) and vehicle
cream (in morning)

These were used for
12 wk

Primary outcomes of
trial

(1) Histopathologic
change in
inflammation (0-to-4
scale)

Secondary outcomes of
trial

(1) Change from
baseline in PR (VAS-
PR) and BP (VAS-BP)
rated by participants
using 0- to 10-point
VAS questionnaires

(2) Investigator Global
Assessment of
severity of disease (0-
to-3 scale), clinical
evaluation of
lichenification (0-to-3
scale), and clinical
valuation of
ulceration/fissuring
(0-to-3 scale)

Setting: specialist clinic
(Center for
Vulvovaginal
Disorders)

Country: United States
Funding source:
Novartis
Pharmaceuticals Co

Continued
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Table III. Cont’d

Study Participants Interventions Outcomes reported in trials Notes

Kiss et al,23

2001
40 Boys with penile LS A: Mometasone furoate

0.05% ointment
B: Placebo once daily
These were taken for

5 wk

Clinical score of
phimosis (1-to-4
grade)

Setting: children’s
hospital

Country: Hungary
Funding source: not
reported

Paslin24 1991 5 Women with biopsy-
proven vulval LS

Randomized crossover
trial

A: Dihydrotestosterone
2%

B: Placebo (white
petrolatum vehicle)

These were taken twice
daily for 3 mo, then
treatment was
reversed for another
3 mo

(1) Subjective
symptoms

(2) Objective gross
improvement
(documented by
photographs)

(3) Histopathologic
findings

Setting: private practice
Country: United States
Funding source: not
reported

Paslin25 1996 5 Postmenopausal
women with biopsy-
proven vulval LS

Randomized crossover
trial

A: Dihydrotestosterone
2%

B: Testosterone
propionate 2%

These were taken twice
daily for 3 mo, then
treatment was
reversed for another
3 mo

(1) Vulval itching (0-to-4
scale)

(2) Dyspareunia
(presence or absence)

(3) Gross appearance
(photographic
improvement)

(4) Histopathologic
findings (formation of
elastic fibers)

Setting: university
hospital

Country: United States
Funding source: not
reported

Sideri
et al,26 1994

58 Women with
histologically
confirmed vulval LS

A: Testosterone
propionate 2%

B: Placebo (petrolatum
ointment)

These were taken for 1 y

(1) Symptoms
(2) Gross appearance
(3) Histologic changes

Setting: university
hospital

Country: Italy
Funding source: not
reported

BP, Burning/pain; LS, lichen sclerosus; PR, pruritus; VAS, visual analog scale.
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furoate 0.05% in treating vulval and penile LS,
respectively.20,23

Improvement in gross appearance after topical
application of either testosterone or dihydrotestoster-
one was found, according to the investigators, in a
very small crossover trial without placebo control on 5
women (3 women used topical testosterone, and 2
women used topical dihydrotestosterone first).25

However, no improvement in subjective symptoms
was observed. Furthermore, two other studies did not
find significant efficacy of testosterone in either symp-
toms or gross appearance.20,26 When used as mainte-
nance therapy after initial corticosteroid therapy in
another trial, topical testosteroneworsened symptoms
(P\.05), but the placebo did not.21 Thus, there is no
evidence to support the efficacy of topical androgens.
The observed gross changes (eg, clitoral enlarge-
ment25) were most likely a result of their virilizing
effect. There is also noevidence to support theefficacy
of another topical sex hormone, progesterone.20
The current evidence found no differences be-
tween pimecrolimus and clobetasol propionate in
reducing pruritus (SMD�0.33 [95% CI�0.99 to 0.33])
and burning/pain (SMD 0.03 [95% CI �0.62 to 0.69]).
However, clobetasol propionate was only applied
once daily in this trial.22 Thus, the comparable
efficacy of pimecrolimus might have been over-
estimated. On the other hand, pimecrolimus was
less effective than clobetasol propionate when
assessed by investigators (investigator-rated global
degree of improvement: SMD�1.64 [95%CI�2.40 to
�0.87]). Furthermore, clobetasol propionate was
superior to pimecrolimus in improving inflammation
(P = .015).22

All but one RCT enrolled adult women with vulval
LS as participants.20-22,24-26 Only one RCT enrolled
boys with penile LS as participants.23 This limitation
maycompromise theexternal validityof theevidence.

Only two topical corticosteroids, clobetasol pro-
pionate and mometasone furoate, have been tested



Fig 1. Methodological quality of included studies. LS, Lichen sclerosus.
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in RCTs.20,23 The concentration of mometasone
furoate used was 0.05%,23 which was half the usual
concentration of 0.1%. It is unclear whether other
potent or moderate topical corticosteroids are also
effective.

The regimen of clobetasol propionate varied
among the RCTs. In one trial,20 clobetasol propio-
nate 0.05% was applied twice daily for 1 month then
once daily for 2 months. In another trial comparing
pimecrolimus and clobetasol propionate, clobetasol
propionate was applied once daily.22 There are no
RCTs comparing the efficacy of different regimens of
topical clobetasol propionate in treating genital LS.

Pimecrolimus was effective in treating genital
LS,22 but is only licensed for atopic dermatitis and
not indicated for use in children younger than 2 years
of age.27
Conclusions
Implications for practice. The evidence sup-

ports that topical clobetasol propionate and mome-
tasone furoate are effective in treating vulval and
penile LS, respectively. It is unclear whether other
topical corticosteroids are effective. There is no
evidence supporting the use of topical androgens
and progesterone in treating genital LS. The current
evidence found no significant difference between
pimecrolimus and clobetasol propionate in the effi-
cacy of relieving symptoms, but pimecrolimus is less
effective than clobetasol propionate in improving
gross appearance and reducing inflammation.

Implications for research. The current evi-
dence is limited, and further studies are required to
fill in gaps in knowledge. First, we need RCTs
determining the potency and regimen (eg, frequency
and duration of application) of topical
corticosteroids that have adequate therapeutic effi-
cacy but with the least desirable adverse effects (eg,
infections and atrophy). Second, only a limited
number of topical interventions (eg, topical cortico-
steroids), sex hormones, and pimecrolimus have
been tested. RCTs testing other interventions (eg,
topical tacrolimus) are needed. Third, one of our
secondary outcomes, ‘‘duration of remission or pre-
vention of subsequent flares,’’ should be included in
future RCTs, although this means that long follow-up
periods are required. Fourth, it remains unknown
whether effective treatments can reduce the risk of
development of genital squamous cell carcinoma or
genital intraepithelial neoplasia from LS. RCTs of
adequate length and sample size to answer this
question should be conducted. Last but not least,
the quality of the sex lives of people with genital LS
should be examined in future trials.

We appreciate the Editorial Base of the Cochrane Skin
Group and Ms Fabia Brackenbury (Worldwide Lichen
Sclerosus Support) for assistance in conducting this study.
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