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Abstract

A complete clearance of vulvar lichen sclerosus (VLS) is achieved in a minority of

patients treated with a standard 12-week duration corticosteroid treatment. The aim

of this pragmatic, retrospective, open label, comparative trial was to assess the effec-

tiveness, in terms of complete clearance, of a 24-week treatment with mometasone

furoate 0.1% ointment (MMF) and to compare it with a 12-week therapy. We

included VLS patients treated with MMF administered for five consecutive days/

week for 24 weeks (group A). The following were assessed: (a) clearance in Global

Subjective Score (GSS), Global Objective Score (GOS) or both, (b) changes of these

parameters and dyspareunia at treatment completion compared to baseline, (c) safety

profile. All these assessments were compared with the same outcomes recorded

among VLS patients who had previously undergone a 12-week MMF treatment

(group B). Twenty-nine patients were included in group A and 32 in group B. The

rates of patients who achieved the clearance of GSS, GOS or both parameters did

not significantly differ between groups A and B. The groups did not differ in any of

the effectiveness outcomes assessed. A 24-week duration corticosteroid treatment

does not seem to provide significant therapeutic benefits in comparison with stan-

dard 12-week courses, especially considering the occurrence of complete clearance.
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1 | INTRODUCTION

The ideal treatment for vulvar lichen sclerosus (VLS) should aim at

inducing relief of symptoms, reversing signs and preventing further

anatomical changes.1 Adherence to long-term treatment was also

shown to prevent progression towards cancer.2,3 On the basis of the

immunological pathophysiology of VLS, high potency topical

corticosteroids represent the first-line treatment in the active phase

of the disease.1,4,5 Consistent with this, there is strong evidence that

potent and ultra-potent corticosteroids have an excellent effect on

both symptom control and, although to a lesser extent, on reversal of

clinical signs.6-9 This evidence is largely based on trials of 12 week-

duration,6-14 which is the conventional duration of trials assessing the

effectiveness of topical treatments in the active phase of the disease.
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Despite significant improvement in symptoms and signs, a recent

retrospective study highlighted the fact that complete cure of VLS

occurs in a minority of patients treated with 12-week therapies.15

This means that, at treatment completion, most patients may still have

substantial residual disease, with possible negative effects on their

well-being and quality of life. In this regard, one might wonder if treat-

ment courses that are longer than the conventional duration may pro-

vide therapeutic advantages and increase the chance of complete

clearance.

The present study purposely assessed effectiveness and tolerabil-

ity of a 24-week treatment with a potent corticosteroid. A comparison

was also made with the treatment outcomes achieved with a standard

12-week duration therapy with the same molecule.

2 | MATERIALS AND METHODS

2.1 | Study design and objectives

The present study was conducted between March 2019 and March

2020 (enrollment period) at the Vulva Unit of the University Hospi-

tal of Ferrara, Italy. The study was set up as a single-centre, prag-

matic, retrospective, open label, comparative trial. The aims of the

study were: (a) to assess the effectiveness and tolerability of

mometasone furoate (MMF) 0.1% ointment in a 24-week treat-

ment of active VLS (group A); (b) to assess the rate of patients who

either discontinued the treatment or did not attend the control

visit; (c) to retrospectively compare the results of the study therapy

with those achieved with the same glucocorticoid molecule, admin-

istered with the same treatment regimen, but over a 12-week dura-

tion (group B).

This was a spontaneous trial with no funding from external

sources. The principles outlined in the Helsinki Declaration of 1975,

as revised in 1983, were followed for all the patients treated at our

outpatient vulvar Clinic. The study was approved by the University-

Hospital of Ferrara institutional review board (CE: 827/2020/Oss/

AOUFe). Patients provided their written informed consent.

2.2 | Study patients

During a 6 month-duration inclusion phase, we treated all the adult

(≥18 years) female patients affected with VLS with MMF 0.1% oint-

ment, administered for five consecutive days a week, for 24 weeks.

Among these patients, those with clinical and histological diagnosis of

VLS were eligible (group A). Patients were excluded from the study in

the presence of the following: lack of histological confirmation; clinical

or histological features showing possible resemblance with other dis-

eases, such as lichen planus or plasma cell vulvitis; lack of agreement

between clinical and histological features; topical and/or systemic VLS

treatments during the 8 weeks before enrollment; MMF administered

with treatment regimens or at formulations different from those con-

sidered in the study (see below); active vulvar infectious diseases,

confirmed by cultural specimens, or vulvar carcinoma, histologically

proven; pregnancy or breastfeeding.

2.3 | Study procedures and assessments

All the study subjects were instructed to apply a pea-sized quantity of

MMF 0.1% ointment on the affected vulvar surfaces once daily for

five consecutive days a week for the entire treatment duration.

Throughout the treatment duration no additional local or systemic

treatments, nor cosmetics expected to relieve VLS, were

administered.

Subjective evaluation of the following two symptoms, itching and

burning, was obtained by interview using a visual analogue scale (VAS,

which includes a numeric rating scale 0-10). A global subjective score

(GSS) was obtained by summing the scores of each symptom parame-

ter (highest GSS = 20). Dyspareunia (VAS 0-10) was considered sepa-

rately from the other symptoms, as it was not evaluated in a

considerable part of study patients who avoided sexual activity for

reasons other than disease-related pain.

The following four objective parameters were considered in order

to evaluate the clinical features of the disease at baseline and to moni-

tor VLS response to treatment: (a) leukoderma (pallor), (b) erythema,

(c) hyperkeratosis, (d) purpuric lesions and itching-related excoriations.

Objective assessment of each sign was performed by the investigators

using the following 4-point scale: 0 = absence, 1 = mild, 2 = moderate,

3 = severe. A global objective score (GOS) was obtained by summing

the scores of each clinical parameter (highest GOS = 12). Sclerosis-

scarring was not included in the GOS as it is not reversible to therapy,

or only scarcely so.

Objective and subjective patient assessment was performed in

consensus by the same experienced investigators at baseline and at

the 24-week control visit.

The following data were recorded by interview through a verbally

administered questionnaire: (a) age at the beginning of treatment;

(b) age at the onset of VLS, taken as the age when the women first

experienced VLS-related symptoms; (c) age at diagnosis, defined as

the age when clinical or histological diagnosis was established;

(d) disease duration, recorded as the time between the patient-

reported onset of symptoms and beginning the treatment;

(e) previous therapy with topical corticosteroids, defined as docu-

mented courses with corticosteroids of at least 12-week duration

prior to being included.

2.4 | Main outcome measures

The primary study endpoint was to assess the rate of patients achiev-

ing complete clearance in symptoms, that is, GSS = 0, in objective fea-

tures, GOS = 0, and in both scores, that is GSS and GOS = 0.

The secondary effectiveness outcomes were: (a) the variation in

the median values of GSS, dyspareunia and GOS at treatment comple-

tion compared with baseline, (b) the rate of patients who achieved
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GSS75, D75, and GOS75, which corresponds to an improvement from

baseline of ≥75% in the GSS, dyspareunia and GOS values,

respectively.

The tolerability profile of the treatment was assessed by record-

ing any side effects experienced by the study patients.

The rate of dropouts over the treatment period was also

addressed. Dropouts included both patients who discontinued treat-

ment for any reason other than the occurrence of side effects and

those who did not attend the control visit. This can serve as a mea-

sure of feasibility of a prolonged treatment.

2.5 | Comparison with a 12-week duration
treatment

All the study effectiveness, tolerability, and dropout assessments

were compared with the same outcomes recorded among adult

patients with a histologically proven VLS who had undergone a

12-week treatment with MMF 0.1% ointment applied once daily

for five consecutive days a week, during the 9 months before the

study period (June 2018-February 2019, group B). Patients treated

with other corticosteroid molecules, or with MMF used with alter-

native regimens or formulations, were excluded. Patients were also

excluded from this retrospective inclusion if any single baseline

data necessary for our analysis was incomplete. No further selec-

tion criteria were adopted, in order to minimize possible compara-

tive biases.

2.6 | Statistical analysis

The Shapiro-Wilk test was used to assess the normality of distribution

of the continuous variables. In the presence of symmetry of the distri-

butions, the variables were represented with mean and SD or, in the

case of non-normal distribution, with the median value and inter-

quartile range [1Q 3Q]; categorical data were expressed as total num-

bers and percentages.

In order to assess whether the two groups were comparable at

inclusion, the Student t test was used for analyzing the variables “age
at the VLS onset” and “age at the beginning of treatment,” the Mann–

Whitney test was used for the variables “GSS,” “GOS,” “dyspareunia,”
and “disease duration” and the Chi square test for the following: “pre-
vious therapy with topical corticosteroids” and “patients evaluable for

dyspareunia.” Chi-square test or Fisher's exact test, depending on the

minimal expected count in each crosstab, was used to identify if there

were differences between groups in the rates of subjects: (a) who

reached a score equal to 0 for GSS, GOS or GSS and GOS, (b) who

dropped out and (c) who had a reduction ≥75% for GSS, GOS or dys-

pareunia. The Mann–Whitney test was used to analyze the differ-

ences in GSS, GOS and dyspareunia variations between group A and

group B patients. All analyses were performed using Stata 15.1 SE

(Stata Corporation, College Station, Texas, USA). P value <.05 was

defined as statistically significant.

3 | RESULTS

3.1 | Patient characteristics

Twenty-nine patients were included in group A and 32 in group

B. Demographic and clinical data of the VLS patients included are

reported in Table 1. All demographic and disease features resulted

well balanced between the two groups, except for dyspareunia, which

had a higher median value in group A patients than those in group B.

3.2 | Dropouts

During the study, three (10.3%) patients dropped out in group A and

four (12.5%) patients in group B because they were either lost to

follow-up or discontinued the treatment for reasons other than local

side effect occurrence. The rate of dropouts was not different

between the two study groups (P = .99).

3.3 | Effectiveness evaluations

Regarding the primary effectiveness endpoint, at the end of the treat-

ment 31 patients (50.8% of the entire included population) achieved

GSS = 0, 10 (16.4%) achieved GOS = 0, and 8 (13.1%) achieved a com-

plete clearance of both symptoms and signs (GSS and GOS = 0)

(Table 2). Considering group A and group B separately, the rates of

patients who achieved complete resolution in symptoms (GSS), signs

(GOS) or both (GSS and GOS) did not significantly differ between them.

As regards the secondary effectiveness endpoints, the median

scores of GSS, GOS and dyspareunia significantly decreased at the end

of the treatment compared with baseline in the study subjects consid-

ered together (Table 3). A significant decrease in all these parameters

was found in group A, whereas among group B patients median values

decreased in a significant way for GSS and GOS. The variations in GSS,

GOS and dyspareunia values were similar between group A and

group B, according to Mann–Whitney test, as reported in Table 4.

In Table 5 the rates of subjects who achieved GSS75, D75, and

GOS75 at the end of the treatment are shown, considering the two

groups separately. Comparing the two treatment groups, no signifi-

cant differences were found for any of the assessed parameters.

3.4 | Tolerability assessment

At the 24- and 12-week control visits, no patients reported significant

side effects and none had to discontinue treatment because of them.

4 | DISCUSSION

Distressing symptoms, chronic nature and progressive course are the

main troublesome features of VLS. Two treatment phases may be
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scheduled in order to adequately face this disease, namely an initial

acute or attack phase, and a subsequent long-term, maintenance

phase.1,16 In the present study we aimed to assess the effectiveness

and tolerability of an initial treatment phase, which was longer than

the one currently recommended of 12 weeks duration. In particular,

by comparing a 24-week duration treatment with a 12-week

treatment, both scheduled with the same protocol, we were inter-

ested in assessing a possible advantage in achieving a complete dis-

ease clearance.

Considering the whole study population, regardless of treatment

duration, about half of the included patients reached complete resolu-

tion of VLS-related symptoms, namely itching and burning. About

TABLE 1 The study patients' characteristics at baseline

Variables

Group A 24 week-duration

(total, n. 29)

Group B 12 week-duration

(total, n. 32) P-value

Age at inclusion, years, mean (SD) [range] 63.89 (9.69) [42-86] 62.53 (11.68) [40-86] 0.623

Age at VLS onset, years, mean (SD) [range] 59.31 (11.94) [28-85] 58.75 (12.17) [30-83] 0.857

Disease duration, years, median [1Q 3Q] 1 [1 5] 2 [1 5] 0.947

Previous therapy with topical corticosteroidsa 0.913

Yes, n. (%) 15 (51.7) 17 (53.1)

No, n. (%) 14 (48.3) 15 (46.9)

Patients evaluable for dyspareunia 0.395

Evaluable, n. (%) 15 (51.7) 20 (62.5)

Not evaluable, n. (%) 14 (48.3) 12 (37.5)

Global Subjective Score (0-20) median [1Q 3Q] 14 [7 20] 12 [5.5 16] 0.218

Itching (0–10), median [1Q 3Q] 6 [2 9] 8 [5 9.5] 0.478

Burning (0–10), median [1Q 3Q] 4 [0 10] 5.5 [0 8] 0.504

Dyspareuniaa (0-10), median [1Q 3Q] 10 [0 10] 2.5 [0 7.5] 0.039

Global Objective Score (0-12), median [1Q 3Q] 4 [3 5] 4 [3 5.5] 0.351

Erythema, median [1Q 3Q] 1 [0 1] 0 [0 1] 0.233

Pallor/leukoderma, median [1Q 3Q] 2 [2 3] 2 [2 3] 0.225

Purpuric lesions and excoriations, median [1Q 3Q] 0 [0 1] 1 [0 1.5] 0.191

Hyperkeratosis, median [1Q 3Q] 1 [0 2] 0 [0 1] 0.063

Note: In bold: Significant values.

Abbreviations: [1Q 3Q] interquartile range; VLS, vulvar lichen sclerosus.
a15 subjects in group A and 20 in group B were evaluable for dyspareunia.

TABLE 2 Rates of subjects who achieved clearance in global subjective score or global objective score or both at treatment completion

Variables

Study patients

(total, n. 61)

Group A 24 week-duration

(total, n. 29)

Group B 12 week-duration

(total, n. 32) P-value

Global Subjective Score .554

GSS = 0, n. (%) 31 (50.8) 16 (55.2) 15 (46.9)

GSS >0, n. (%) 23 (37.7) 10 (34.5) 12 (40.6)

Missing values 7 (11.5) 3 (10.3) 4 (12.5)

Global Objective Score .730

GOS = 0, n. (%) 10 (16.4) 4 (13.8) 6 (18.8)

GOS >0, n. (%) 44 (72.1) 22 (75.9) 22 (68.7)

Missing values 7 (11.5) 3 (10.3) 4 (12.5)

GSS and GOS .706

GSS and GOS = 0, n. (%) 8 (13.1) 3 (10.3) 5 (15.6)

GSS and GOS >0, n. (%) 46 (73.8) 23 (79.4) 23 (71.9)

Missing values 7 (13.1) 3 (10.3) 4 (12.5)

Note: Missing values refer to the 7 subjects who dropped out (3 in group A and 4 in group B).
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16% of patients reached resolution of objective features and an even

lower rate, that is 13%, achieved the clearance of the disease, which

means complete healing of both symptoms and signs. These data

were in line with previous reports.15 The most noteworthy finding

was that the rates of subjects who achieved complete resolution of

either symptoms or clinical features or both did not significantly differ

between patients treated for 24 weeks and those treated for

12 weeks (Table 2). These results suggest that increasing the duration

of corticosteroid therapy up to 24 weeks does not provide a thera-

peutic benefit in terms of complete cure of the disease, in comparison

with a 12-week standard treatment.

The secondary outcome assessments confirmed the great effec-

tiveness of the potent corticosteroid in improving symptoms and,

albeit to a lesser extent, clinical signs of VLS (Tables 3 and 5). Our

results are in agreement with those available in the literature.1,4-7 The

novel finding of our investigation was that 24-week and 12-week

treatments did not differ, neither in terms of improvement in the

median values of GSS and GOS at treatment completion (Tables 3 and

4) nor in the rates of patients achieving ≥75% improvement from

baseline for all the study parameters (Table 5).

The occurrence of dropouts did not differ between group A and

group B either. This may reflect a similar adherence to treatment,

TABLE 3 Changes in GSS, GOS and dyspareunia at study completion in the study subjects, considering the entire population and the two
treatment groups

Global Subjective Score (0–20) Global Objective Score (0–12) Dysparuenia (0–10)

Number Median [1Q 3Q] Number Median [1Q 3Q] Number Median [1Q 3Q]

Study patients (total, n. 61)

T0 61 12 [6 18] 61 4 [3 5] 35 6 [0 10]

T1 54 0 [0 4] 54 1 [1 2] 27 0 [0 5]

P-value <.001 <.001 .021

Group A, 24 week-duration (total, n. 29)

T0 29 14 [7 20] 29 4 [3 5] 15 10 [0 10]

T1 26 0 [0 6] 26 1 [1 2] 12 3 [0 6]

P-value <.001 <.001 .049

Group B, 12 week-duration (total, n. 32)

T0 32 12 [5.5 16] 32 4 [3 5.5] 20 2.5 [0 7.5]

T1 28 0 [0 6] 28 1 [1 2] 15 0 [0 3]

P-value <.001 <.001 .144

Note: Seven subjects dropped out (3 in group A and 4 in group B); 15 subjects in group A and 20 in group B were evaluable for dyspareunia at baseline;

[1Q 3Q] interquartile; in bold: Significant values.

TABLE 4 Variation of GSS, GOS and dyspareunia, expressed in median values and inter-quartile range, at the end of the treatment as
compared with baseline

Variables
Study patients
(total, n. 61)

Group A, 24 week-duration
(total, n. 29)

Group B, 12 week-duration
(total, n. 32) P-value

ΔGSS (0–20) median [1Q 3Q] −10 [−14-5] −10 [−17-7] −9.5 [−14-5] .504

ΔGOS (0-12) median [1Q 3Q] −3 [−4-2] −3 [−4-2] −2 [−4-1] .103

Δdyspareunia (0-10) median [1Q 3Q] 0 [−5 0] 0 [−7 0] 0 [−5 0] .843

Abbreviations: Δ, variation; GSS, Global Subjective Score; GOS, Global Objective Score; [1Q 3Q] interquartile range.

TABLE 5 Rates of subjects who achieved an improvement from baseline of ≥75% in the GSS (GSS75), dyspareunia (D75) and GOS (GOS75)
values

Group A, 24 week-duration (total, n. 29) Group B, 12 week-duration (total, n. 32) P-value

GSS75, n. (%) 18 (62.1) 22 (68.8) .434

D75, n. (%) 4 (21.8) 7 (21.9) .599

GOS75, n. (%) 13 (44.4) 10 (31.3) .232

Note: Seven subjects dropped out (3 in group A and 4 in group B).
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regardless of its duration. Thus, a higher rate of treatment discontinu-

ation should not be expected by increasing the treatment course up

to 24 weeks.

The safety profile was excellent for all the study patients and

none of them complained of local side effects. This further supports

the safety of topical corticosteroids in VLS treatment, even when they

are applied for prolonged periods.2

The main limitation of this study is that it was not a randomized

trial. Comparison between the different treatment durations was car-

ried out matching two groups not generated by randomization. In spite

of this, demographic and clinical features resulted well balanced

between the two groups, except for dyspareunia (Table 1). The investi-

gators who scored VLS signs were not blinded to treatment. Since univ-

ocal and validated methods to assess VLS severity as well as univocal

definition of response are not available in the literature,17,18 we chose

to consider different outcome measures for assessing efficacy, in order

to reduce the risk of methodological bias. In order to address the issue

of patients' adherence to treatment, the rate of dropouts was consid-

ered whereas the true level of adherence was not objectively proved.

In spite of these limitations, this is the first study to compare 12-

and 24-week duration treatments in the attack therapy of VLS, with

specific focus on clearance achievement. Based on our results, a

24-week duration corticosteroid treatment does not seem to provide

significant therapeutic advantages in comparison with standard

12-week duration courses in terms of VLS clearance. It could be inter-

esting to assess, through comparative studies, any therapeutic benefits

from continuative treatments lasting even longer than 24 weeks. Since

both tolerability and patient adherence did not differ between 24-week

and 12-week duration treatments, physicians can prescribe either of

the therapeutic protocols. In our opinion because of the chronic course

of the disease, after an initial treatment phase of either 12- or 24-week

duration, a maintenance long-term treatment phase is strongly rec-

ommended. In keeping with this, all patients who were judged as

responsive at treatment completion, that is, who achieved an improve-

ment of at least 75% in their signs and/or symptoms, underwent a pro-

active maintenance therapy. It consisted in the intermittent, low-dose,

namely twice a week, long-term application, at least 52 weeks, to the

previously affected areas of the same corticosteroid used in the active

treatment phase, for maintaining remission and reducing risk of relapse.
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