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I. Notes on use/Disclaimer

The EuroGuiDerm guideline on lichen sclerosus was developed in accordance with the EuroGuiDerm Methods
Manual v1.3, which can be found on the website of the European Dermatology Forum (EDF), subsection
EuroGuiDerm/EDF Guidelines. https://www.edf.one/de/home/Guidelines/EDF-EuroGuiDerm.html.

This work is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0. For further
information on copyrightin case of translation, adaptation, commercial use etcetera, see EDF website. Copyright
© European Dermatology Forum.

Il. Accompanying documents:

The Methods report and the Evidence report are available alongside the guideline document on the EDF
website: https://www.edf.one/de/home/Guidelines/EDF-EuroGuiDerm.html

lll. Funding

The development of this EuroGuiDerm guideline was funded through the EuroGuiDerm Centre for Guideline
Development. The European Dermatology Forum (EDF) is responsible for fundraising and holds all raised funds
in one account. The EuroGuiDerm Team is not involved in fundraising or in the decision making on which GL/CS
development is funded. The decisions on which GL/CS is funded are made by the EuroGuiDerm Board of
Directors independently. The EDF or any other body supporting guideline work is never involved in the
development of this guideline and had no say on its content or focus.

IV. Scoping and defining the purpose of the guideline

The aim of this guideline is to provide guidance on the diagnosis, management and treatment of patients with
genital and extragenital lichen sclerosus (LS) of all age groups. According to the scoping document, the objectives
of the guideline are:

e To provide guidance on the diagnostic of LS

e To highlight important aspects in the care of LS patients

e Togenerate recommendations and treatment algorithms on topical, interventional and surgical therapy
, based on the latest evidence

e To provide guidance in the management of LS patients during pregnancy

e To provide guidance for the follow-up of patients with LS

e Inform about new developments and potential research aspects

V. Population and health questions covered by the guideline

The target population are patients with genital or extra genital LS of all ages. Leading health questions
(regardless of sex, ethnicity or gender) regarding LS are:

e What is the optimal diagnostic algorithm?
e What s the optimal treatment with regard to patients’ needs, taking efficacy, safety/tolerability of

different treatment options into consideration?
5
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¢ How should the selected treatment option(s) best be managed and monitored?
¢ What should the follow-up of patients with LS be like and what should it include?

VI. Targeted users of this guideline

This guideline has been prepared for physicians, especially dermatologists, gynaecologists, urologists,
paediatricians, surgeons, proctologists, general practitioners and other specialists taking care of patients
suffering from LS.

VIl. Methods Section

The EuroGuiDerm guideline on lichen sclerosus was developed in accordance with the EuroGuiDerm Methods
Manual v1.3. For the detailed description of the guideline development process as well as an overview of the
evidence referred to here, please see

EUROGUIDERM GUIDELINE lichen sclerosus — METHODS REPORT

This report is available alongside the guideline document on the EDF website:
https://www.edf.one/de/home/Guidelines/EDF-EuroGuiDerm.html

Nomination of experts, management of conflicts of interest

The guideline development group is comprised of 34 experts from 17 countries, including 5 patient
representatives nominated by EuroGuiDerm national partner societies or the guideline coordinator (GK). All
nominations were reviewed and confirmed by the EuroGuiDerm Board of Directors. None of the experts
declared personal-financial conflicts of interests.

Systematic review of the evidence

A detailed description of the systematic literature review which was conducted to inform the evidence-based
treatment recommendations is given in the methods report. The systematic review was a collaborative effort
between EuroGuiDerm and the British Association of Dermatologists (BAD). We would like to gratefully
acknowledge the BAD for sharing their systematic review including their detailed data extraction and analysis
which served as base for our updated version of the systematic assessment of the evidence.

Development of the guideline and the consensus process

The chapters of the guideline and the recommendations were developed by the group members, who formed a
number of working groups. Each chapter and all recommendations were reviewed, discussed and amended
where appropriate by the entire group. All texts and recommendations were voted on with a necessary minimal
agreement of >50% during the consensus conferences. RNW facilitated all three consensus conferences using a
structured consensus technique. Both internal and external reviews were conducted. Dissemination and
implementation plans were developed. For more details, see Methods Report.

The wording of the recommendations was standardised (as suggested by the GRADE Working Group?).
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Wording of recommendations

Strength Wording Symbols Implications
Strong ‘We recommend ... We believe that all or almost all informed people would

recommendation for make that choice.
the use of an
intervention

Weak ‘We suggest ... We believe that most informed people would make that
recommendation for choice, but a substantial number would not.

the use of an

intervention

No recommendation ‘We cannot make a At the moment, a recommendation in favour or against an
with respect to an recommendation 0 intervention cannot be made due to certain reasons (e.g.
intervention with respectto ... no reliable evidence data available, conflicting data or

conflicting outcomes, etc.)

Weak ‘We suggest against . We believe that most informed people would make a

’

recommendation choice against that intervention, but a substantial number

against the use of an would not.

intervention

Strong ‘We recommend We believe that all or almost all informed people would
recommendation against ... make a choice against that intervention.

against the use of an
intervention

The recommendations are presented throughout this guideline as displayed below: alongside the wording of
the recommendations the arrow(s) and colours indicate the direction and the strength of each recommendation.
The rate of agreement (consensus strength) is also displayed as the actual percentage and in form of a category-
type pie-chart.

We recommend ultrapotent or potent topical corticosteroids in women
with genital lichen sclerosus.

We recommend ultrapotent or potent topical corticosteroids in girls with
genital lichen sclerosus.

We recommend ultrapotent or potent topical corticosteroids in men with

genital lichen sclerosus.

(16/17)1
Evidence- and

consensus-
based

We recommend ultrapotent or potent topical corticosteroids in boys with
genital lichen sclerosus.

We suggest ultrapotent or potent topical corticosteroids in patients with
extra genital lichen sclerosus.

1 Abstention
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VIlIl. Main Recommendations
For Lichen sclerosus of the vulva (ICD11 EB60.0), the penis (EB60.1) and extragenital (EB60.Y)

Initiation and selection of a systemic treatment

National societies are invited to consult their own national treatment recommendations in line with local
regulations and availability. The EuroGuiDerm lichen sclerosus guideline group suggests the following
recommendations as a base for national adoption/adaption:

Women

We recommend co-treatment with emollients during standard therapy in women with
genital lichen sclerosus.

We recommend ultrapotent or potent topical corticosteroids in women with genital
lichen sclerosus.

We suggest intralesional corticosteroids to hyperkeratotic lesions in women with
topical steroid-resistant genital lichen sclerosus (provided malignancy has been »
excluded).

We suggest topical calcineurin inhibitors in women with genital lichen sclerosus as
second choice or as an additional treatment if topical corticosteroids are »
contraindicated or insufficient. (off label)

We suggest UVA-1 therapy in women with genital lichen sclerosus as a second choice

treatment, taking into account carcinogenicity and practicality. T
We suggest acitretin, taking into account teratogenicity, if systemic therapy is needed

. . - T
in women with genital lichen sclerosus. (off label)

We suggest de-adhesion / synechiolysis / perineoplasty in women with lichen sclerosus

who have a persistent introital stenosis that causes mechanical problems in voiding or 1

sexual intercourse, despite guideline-conform treatment with topical steroids.

Girls

We recommend co-treatment with emollients in girls with genital lichen sclerosus.

We recommend ultrapotent or potent topical corticosteroids in girls with genital lichen
sclerosus.



https://www.findacode.com/icd-11/code-1601273294.html
https://www.findacode.com/icd-11/code-43210204.html
https://www.findacode.com/icd-11/code-2076834974/other.html
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We suggest topical calcineurin inhibitors in girls with genital lichen sclerosus as second
choice or as an additional treatment if topical corticosteroids are contraindicated or »
insufficient. (off label)

Men

We suggest co-treatment with emollients in men with genital lichen sclerosus. »

We recommend ultrapotent or potent topical corticosteroids in men with genital lichen
sclerosus.

We suggest topical calcineurin inhibitors in men with genital lichen sclerosus as second
choice or as an additional treatment if topical corticosteroids are contraindicated or »
insufficient. (off label)

We suggest acitretin if systemic therapy is needed in men with genital lichen sclerosus.
(off label)

We suggest circumcision, preferably removing the complete foreskin, if guideline-
conform treatment with e.g. steroids in men with phimosis caused by lichen sclerosus »
fails.

We suggest frenuloplasty in combination with intralesional triamcinolone or
alternatively, a complete circumcision if guideline-conform treatment with e.g. steroids 1t
in men with scarring or shortening of the frenulum caused by lichen sclerosus fails.

We suggest urethroplasty using oral mucosa grafts in men with urethral stricture due to
lichen sclerosus causing mechanical problems in voiding or sexual intercourse.

Boys

We suggest co-treatment with emollients in boys with genital lichen sclerosus. ar

We recommend ultrapotent or potent topical corticosteroids in boys with genital lichen
sclerosus.

We suggest topical calcineurin inhibitors in boys with genital lichen sclerosus as second
choice or as an additional treatment if topical corticosteroids are contraindicated or M
insufficient. (off label)
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We suggest frenuloplasty in combination with intralesional triamcinolone, or
alternatively, a complete circumcision if guideline-conform treatment with e.g. steroids ar
fails in boys with scarring or shortening of the frenulum caused by lichen sclerosus

Extragenital lichen sclerosus

We suggest co-treatment with emollients in patients with extragenital lichen sclerosus. »

We suggest ultrapotent or potent topical corticosteroids in patients with extragenital PN
lichen sclerosus.

We recommend UV therapy in patients with extragenital lichen sclerosus.

We suggest methotrexate, taking into account teratogenicity if systemic treatment is PN
needed in adult patients with genital and/or extragenital lichen sclerosus. (off label)

10
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IX. Guideline text and recommendations

1. Introduction

1.1 Definition of disease

Lichen sclerosus (LS) is an inflammatory skin disease that typically involves the anogenital site where it causes
itching and soreness; it may lead to sexual and urinary dysfunction in women and men, however it may be
asymptomatic. First signs of LS are usually a whitening of the genital skin, sometimes redness and oedema,
fissuring, scarring, shrinkage, and fusion of structures may follow in its course; it is associated with an increased
risk of genital cancer. Extragenital disease occurs in a minority of patients. The course of LS is usually chronic.
Treatment remains unsatisfactory, particularly in women as disabling scar formation is common despite
treatment.>® There is some evidence that LS in males may go into remission after circumcision, however, good
studies are lacking.

Synonyms like kraurosis vulvae, balanitis xerotica obliterans, and white spot disease are old terms and should
no longer be used. The suffix ‘et atrophicus’ has been dropped because it is recognized that some cases of LS
are associated with a hypertrophic, rather than atrophic, epithelium.

LS has a huge impact on the quality of life of affected patients and it is important to raise more awareness of
this not uncommon disease in order to diagnose and treat it early.”®° This guideline aims to highlight potential
triggers for LS, offer advice on current treatment options, and to suggest future research strategies.

1.2 Histopathology

A biopsy to confirm the clinical diagnosis is not considered necessary in all instances, particularly if the clinical
picture is diagnostic, however, a biopsy at baseline may be helpful.

A biopsy is certainly indicated if there is doubt about the clinical diagnosis, if there is no response to treatment
or if a malignancy or pre-malignancy is suspected. In children a vulval or penile biopsy is not usually performed,
because it may be very traumatic for the child and there is no risk of dysplasia or cancer in prepubertal children.
It should be reserved for cases with an uncertain diagnosis and for those who fail to respond to treatments.*
Biopsies in the genital area in particular in children should be performed by a physician with expertise.

A biopsy should be taken from a typical lesion, this is usually an area of whitish appearance (hyperkeratosis,
“pallor” or sclerosis). If this cannot be found, e.g. if fissures or erosions are the complaint, a biopsy may be taken
at the end of a fissure, often appearing in the interlabial sulcus, or at the edge of an erosion (not from the middle
of an erosive lesions), or e.g. at the posterior end of the labia minora if they appear shortened which indicates
disease activity.

If no baseline biopsy was taken before treatment, a 3-week pause of treatment is requested for a reliable
histological diagnosis. If this cannot be tolerated by the patient, it is essential to inform the pathologist about
the type of treatment. Depending on the length and type of treatment, histological features may be altered.

11
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Typical histological features of an established LS lesion are (Figure 1)

compact orthohyperkeratosis,

epidermal atrophy,

basal cell degeneration,

dermal hyalinisation, and

an interphase dermatitis with a band-like lymphocytic infiltrate, typically underneath the hyalinised,
oedematous dermis,*

follicular plugging in hair bearing skin

Corticosteroid treatment may induce a remission of the hyperkeratosis and a previously existing mild
subepithelial sclerosis. It will especially lead to a reduction of the lymphocytic infiltrate, and will therefore alter
all features that result from inflammation such as an interphase dermatitis, basement membrane destruction
and keratinocyte damage. Anti-fungal treatment, which is often administered in patients with LS because of a
mistakenly diagnosed candida infection, may induce a hypersensitivity reaction leading to a psoriasiform
reaction pattern of the skin. In such situations also eczema / dermatitis (atopic or seborrheic), in particular if
early LS is suspected, must be considered.

Genital LS is sometimes difficult to distinguish from genital mucosal / erosive lichen planus (LP). However, LP
has several pathognomonic clinical and histological features that usually allow a distinction from LS:

involvement of glycogenated mucosal tissue (oral, oesophageal, vaginal, vestibular vulval mucosa),

the histological correlate of Wickham striae, pathognomonic for LP, is a focal and circumscribed
accentuation of the granular cell layer, often referred to as wedge shaped hypergranulosis and focal
compact hyperkeratosis,

keratinocyte apoptosis, not seen in LS,

circumscript, scarring alopecia in scalp involvement,

typical nail changes (see text books).

25 years ago Fung & LeBoit already made an attempt to establish the histological differences between LS and
LP, consensus is still not achieved-(Table 1).
Table 1: Summary of histological differences between LS and LP established by Fung & LeBoit in 1998

LS % with stated feature LP % with stated feature

Psoriasiform lichenoid pattern 100 0

Basilar epidermotropism 78 0

Loss of papillary dermal elastic fibres 100 33

Basement membrane thickening 44 0

Epidermal atrophy 33 0

Many cytoid bodies 0 100

Wedge-shaped hypergranulosis 11 100

Basal squamatization 25 100

Pointed rete ridges 11 83

12
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Day et al. suggest the following clinicopathologic diagnosis of genital mucosal / erosive LP incorporating 5
criteria: (a) a well-demarcated, glazed red macule or patch at labia minora, vestibule, and/or vagina, (b) disease
affects hairless skin, mucocutaneous junction, and/or non-keratinized squamous epithelium, (c) evidence of
basal layer damage, categorized as degenerative or regenerative, (d) a closely applied band-like lymphocytic
infiltrate, and (e) absent subepithelial sclerosis.™

However, it has to be noticed that there is a spectrum of histological and clinical features in LS and in early
disease some features seen in established disease are missing. In early LS (Figure 1a&b, Figure 3c), some classical
features like the hyalinisation of the upper dermis may be lacking and a firm histological diagnosis cannot be
made. Attili & Attili made an attempt to establish the various features of early and late LS (Table 2)."* However,
this needs to be confirmed and consented. In any case, histological and clinical features have to be correlated
and sometimes only time will show how the disease will develop before a firm diagnosis can be made.

Early pre-sclerotic phase Sclerotic phase Atrophic phase
Conventional lichen sclerosus
Stage la Stage 1b Stage 2a Stage 2b Stage 3
(17%) (27%) (44%) (4%) (8%)
Epidermis | Psoriasiform Widening of Thin and flat Pseudo- Thin and atrophic
papillae and epidermis epithelial
loss of rete ridge hyperplasia
pattern
Basement | Vacuolar/lichenoid Diffuse dermal Thickened Diffuse Thin basement membrane.
zone interface dermatitis | lymphocytic basement vacuolar No inflammatory cells
with an indistinct infiltrate membrane change with
basement with thickened merging with basilar
membrane or multi hyalinised infiltration of
stranded papillary dermis. | lymphocytes
basement Focal basilar
membrane lymphocytic
infiltration
Papillary Normal Patchy peri Loss of normal Loss of normal | Normal structure replaced
dermis vascular structure with structure with | by loose matrix of fibrosis.
lymphocytic hyalinisation and | hyalinisation Negligible inflammatory
infiltrates. sclerosis and cells
New capillaries sclerosis.
with
thicker walls
Reticular Normal Normal Mid-dermal band | Structural loss | Loose matrix of fibrosis.
dermis of lymphocytic with Negligible inflammatory
infiltrate along hyalinisation cells
with thick walled | and sclerosis.
and dilated
blood vessels

Table 2: Histological stages of genital lichen sclerosus (133 cases).™

Also, hypertrophic forms of genital LS and LP may show similar clinical and histological features making a
distinction difficult in some cases. Of particular importance is to rule out precancerous or cancerous lesions.
Squamous cell cancers (SCC) in LS develop independent of human papilloma virus (HPV) infection. While HPV
induced SCC develop slowly over several years, HPV independent SCC can develop rapidly within several

13
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months.™ Therefore, any new hyperkeratotic lesion or newly arising erosions and ulcerations are suspicious for
a HPV-independent vulval intraepithelial neoplasia, also referred to as differentiated vulval intraepithelial
neoplasia and should be biopsied

In conclusion, greater awareness of the clinicopathological spectrum of LS should enable early diagnosis and
treatment. A biopsy read by an experienced (dermato)histopathologist is particularly helpful to rule out clinical
differential diagnoses such as LP and eczema, atopic or seborrheic, in particular if early LS is suspected, and
detect precancerous and cancerous lesions.

We thank Luis Mario Orantes-Aguirre,
Unilabs Bern, Switzerland for the provision
of the histological pictures.

Figure 1: Histopathology of early

£ r LS in a) & b) (see corresponding
Y \ clinical Figure 3c), the biopsy was
oz taken from the right interlabial

\
‘\._, ‘X\ b) sulcus):

Epidermal acanthosis with some hyperkeratosis, rete ridges are
broadened. The upper dermis contains a lichenoid lymphocytic
infiltrate and is a bit oedematous. Blood vessels are slightly
dilated in the upper plexus.
Late LS in c¢) & d) shows an atrophic epidermis, with
orthohyperkeratosis, rete ridges are party elapsed, there is a
broad subepidermal oedema and swollen and homogenised
collagen fibres. Blood and lymphocytic vessels are dilated. The
c) d) lichenoid lymphocytic infiltrate is pushed by the oedema to
middermis.

1.3Genetic predisposition

A genetic predisposition is implicated. A positive family history of LS is observed between 5.4% and 12% of
patients with genital LS in British, Italian and Dutch studies.’®?° Familial occurrence is probably higher than
expected and may be as high as 39%.'7%

HLA Immunogenetic studies have demonstrated a significant association with particular HLA class Il antigens in
patients compared with controls.?>?® The existence of a susceptibility gene for sclerosis in this region of the MHC
is underlined by the finding that the same region is associated with an increased risk of autoimmune diseases in

women.%®

LS is described to occur in individuals with Turner syndrome (X0 chromosome) and with a Fitzpatrick phototype
1 and 2 in boys.?” The association of Turner syndrome and LS leads to speculations of the influence of low
oestrogen; Turner Syndrome is also associated with an increased risk of immune mediated inflammatory
disease, such as autoimmune thyroiditis, coeliac disease, type 1 diabetes mellitus, inflammatory bowel disease,
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alopecia areata, or vitiligo. The presence of isochromosome iXq and exposure to oestradiol may contribute to

the development of the autoimmune process.?**°

Gene expression pattern of LS in males using DNA microarray functional analysis revealed increased expression
in adults and children in the immune response/cellular defence gene ontology (GO) category and reduced
expression in other categories including genes related to squamous cancer. No specific HPV, autoimmune or
squamous carcinogenesis-associated gene expression patterns were found. ECM1 and CABLES1 expression were
significantly reduced in paediatric and adult samples respectively; the meaning of this needs further
evaluation.*

In contrast, the median mRNA as well as mean protein expression of ECM proteins (e.g. proteoglycans, ECM-1)
and connective tissue growth factor (CTGF) was found to be higher in vulval LS in the study by Gambichler et al.
TGF-B/Smad-3 independent up-regulation of CTGF may induce accumulation of ECM proteins and maintain
fibrosis in chronic vulval LS.*

Epigenetics refers to functionally relevant changes in the genome other than those of DNA sequence that can
lead to changes in gene expression or cellular phenotype. Vulval LS is associated with altered expression of IDH
enzymes and aberrant hydroxymethylation indicating an epigenetic background for the pathogenesis of vulval
LS.?* Hypermethylation of the promoters of genes like IRF6 and RAR B, with their subsequent down-expression,
seems to play a role in VLS progression towards cancer.**** The involvement of an aberrant methylation of the
promoters of these and other genes in the pathogenesis of vulval LS is less evident.

1.4 Immunological findings

T-cells Terlou et al. describe an autoimmune phenotype in vulval LS, characterized by increased levels of Thl-
specific cytokines, a dense T-cell infiltrate, and enhanced BIC/miR-155 expression, a microRNA involved in
regulation of the immune response.®

Pilatz et al. investigated the cellular composition, inflammatory infiltrate and microenvironment in boys with
congenital phimosis and lichen sclerosus. They found distinct expression patterns of tissue remodelling
associated genes characterized by over expression of bone morphogenetic protein 2 and its corresponding
receptor, matrix metalloproteinases 1 and 9 and tissue inhibitor of metalloproteinases 1, cytokine chemokine
ligands 5 (RANTES) and interleukin 4, and TGF-B2 and its corresponding receptor.*’

Kaya et al. described that CD44-targeted deficiency in mouse epidermis results in a LS-like histological picture.®

In human genital and extragenital LS lesions, the epidermal expression of CD44 is decreased or absent, both at
the protein and mRNA levels, which is correlated with an accumulation of hyaluronate in the superficial dermis.
This suggests that LS might result from an epidermal damage of unknown origin, responsible for a progressive
decrease in keratinocyte CD44, subsequently leading to dermal changes in which HA accumulation is a
conspicuous feature.** However, increased epidermal and dermal staining in areas where there was a band of
inflammatory cells but decreased in areas of sclerotic skin using a pan CD44 marker was observed by Farrell et

al.®®

Tchorzewski et al. describe that the involution of lichen sclerosus-affected tissues may be the suppressive effect
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exerted by CD4+CD25+ suppressor T lymphocytes, the increase in IL-10 inhibitory cytokine production, and
diminished granulocyte ROl production. Inflammatory infiltrates in the affected regions of the skin are
characterized by a diminished number of CD3 lymphocytes bearing the CD26 molecule, which may be
responsible for an autocrine defect in bioactive mediator degradation.*!

The dysregulation of certain mediators, like Dkk-1, GDF-15 IGFBP-2, CHI3L1, involved in both inflammatory
processes and collagen metabolism in keratinocytes and fibroblasts obtained from vulval LS samples have been
identified by Corazza et al. Both keratinocytes and fibroblasts seem to actively participate in this process, with
peculiar and in some way different profiles of mediators’ release.****

Humoral autoimmunity

An increased incidence of autoantibodies to the extracellular matrix protein 1 (ECM1) and autoantibodies to
BP180 antigen in LS are reported. This may support the idea of LS being a (humoral) autoimmune disease**™,

however, it may be a secondary phenomenon.

Interestingly, the clinicopathological phenotype of lipoid proteinosis, which results from mutations in ECM1,
resembles LS.** However, the pathogenic relevance of these findings needs further investigation.

A significant interferon-gamma production was observed in response to the NC16A peptides in 6 of the 14 vulval
LS patients, but not in the control subjects. There was an associated autoantibody response to BP180 in 3 LS
patients with T-cell responses. These data suggest that in some vulval LS patients, NC16A domain-specific T cells
circulate at sufficiently high frequency to be detectable in vitro and show rapid effector function.*®

However, no increased percentage of anti-BP180 autoantibodies in LS were detected in a cohort from Greece.
Authors suggest that autoantibodies in patients with genital LS represent rather an epiphenomenon than a true
component of LS pathogenesis.*

Oxidative stress, which is involved in the pathogenesis of several autoimmune and malignant disorders, may
contribute to these processes in LS. Increase of lipid peroxidation products was found within the basal cell
layers of the epidermis of LS, thus co-localizing with ECM1. Oxidative DNA damage was detected throughout LS
biopsies indicating that oxidative damage to lipids, DNA and proteins may contribute to sclerosis, autoimmunity
and carcinogenesis in LS. The possible role of TP53 mutations in the development of vulval cancer in LS is
postulated.

1.5 Associated diseases

Immune mediated inflammatory diseases like thyroid disease (most common), vitiligo, alopecia areata,
autoimmune bowel disease, rheumatoid arthritis, primary biliary cirrhosis, pernicious anaemia, localized
scleroderma/morphoea, systemic lupus erythematosus, frontal fibrosing alopecia,” and multiple sclerosis are
more frequently described in genital LS patients. These associations are more common in females (19% to 54%)
than in males (3% to 5%).2%%*>%
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The prevalence of psoriasis (Th1 response) in vulval LS patients was found to be higher than in the general

population and among non-LS patients.®*%*

Atopic dermatitis (Th2 response) was found more commonly in boys with LS compared to circumcised boys
without LS.**%® In male patients LS is associated with an increased body mass index and has been associated with
coronary artery disease, diabetes mellitus and tobacco use.®”%®

Diabetes mellitus and LS is more frequently reported than expected, some recommend DM screening in LS.*%%°

Women with LS may have other bladder, bowel and pain comorbidities. In a series of 308 women with LS seen
at a vulval clinic, self-reported conditions were overactive bladder (15.3%), stress urinary incontinence (27.9%),
constipation (32.5%), irritable bowel syndrome (19.5%), thyroid dysfunction (33.1%) (2 to 3-fold increased
risk)’®, fibromyalgia (9.1%), temporomandibular joint disorder (13.0%) and vulval pain (83.1%).”* A multicentre
Italian study evidenced that metabolic factors (obesity, hypertension, hypothyroidism and a sedentary lifestyle)
may play a role in genital LS pathogenesis in genetically predisposed patients, and that risk profile is similar in

males and females.?>%®

Hu et al. compared the demographics and self-reported medical comorbidities of patients with vulval LS (n= 865)
with those of women with other vulval conditions (n= 1118). Increasing age, thyroid disease, and anorectal
fissures were significantly associated with vulval LS. The association between anorectal fissures and vulval LS
likely represents a sequela of the disease rather than a true comorbidity.°

The association of genital melanoma and LS is described in several case series, mainly in women.”* Vulval
melanoma is rare, with an incidence of 0.10-0.13 per 100,000 individuals, presenting typically in post-
menopausal women. There seems to be an increased incidence of vulval melanoma among patients with LS,
also in girls!”® The increased risk of vulval melanoma and SCC should be noted in patients with LS.
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2. Epidemiology

2.1 Incidence / prevalence

The exact prevalence of LS is unknown and is probably underestimated, possibly because LS is
and “penile” clinics. Together with spongiotic
dermatitis and other lichenoid interface dermatoses, it counts for the majority of specimens in pathology

I”

underdiagnosed.”*” It is a disease commonly seen in “vulva

departments investigating foreskins.”®

The suspected prevalence varies between 0.1% and 3% for children and old women (>80 years) respectively.”*””

79 Extrapolation from the Oxford clinic data suggests that approximately 150 to 200 women per million
population present each year.®° A recent study determined an incidence of LS in women by age 80 of 1.6%.%"
The incidence in males was estimated to be 0.07% according to retrospectively reviewed discharge records at
an US Army Medical Centre.?

2.2 Age at onset

LS can occur at any age. The prevalence of vulval LS increases with age, women after the menopause are most
commonly affected, which may not necessarily be linked to the postmenopausal status.’®’® However, in about
20% of the women the onset of disease is premenopausal.?®> A second peak is thought to occur before puberty®*;
both peaks are in the non-reproductive years and are associated with low oestrogen levels. It could be that a
low oestrogen level has an aetiological role which may be linked to the differences in immune responses
(oestrogen favours T-cell mediated rather than antibody responses). Alternatively, the age distribution could be
related to less lubrication allowing mechanical trauma (Koebner phenomenon). However, Wallace described a
continuous increase in incidence from puberty to perimenopause peaking around the menopause with decrease
thereafter. In men the incidence seems to increase after puberty, with possibly a prepubertal peak, and
decreases again in older age (> 60 years).”?®>#>#%’ The incidence almost doubled in the third decade in one
study; this may, however, be attributed to the study setting being performed at a Military Medical Centre®? but

a peak around the third decade is also observed in a non-military setting.®

2.3 Sex ratio

Women seem more often affected than men, with a reported female : male ratio between 3:1 and 10:1;

however, an equal gender distribution was observed in a Greek general hospital.”®’%7987-92
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3. Clinical presentation and sequelae of disease

LS is a chronic disease with waxing and waning symptoms. Itch or pain is the main initial complaint in genital LS

in women and sexual and urinary dysfunction in men.”

Females

The characteristic sites involved in females are the interlabial sulci, labia minora, clitoral hood, the posterior
fourchette, perineal body and perianal skin (often in girls). Labia majora and the urethral meatus may be affected

in rare cases.

Figure 2: Graph of female external genitalia adopted from Gynecologic Dermatology®

Praeputium / Clitoral hood
Clitoris

Frenulum

Labia majora

Inner aspect of labia minora
Urethra

Hymen

Introitus vaginae

1 Bartholin glands
Posterior fourchette
Perineum

Anus

/N

*

Figure 3 a) — e): Lichen sclerosus in two (pre-)pubertal
girls showing severe hyperkeratosis around the clitoris
and interlabial sulci in a)' and mild hyperkeratosis
around the clitoris and posterior fourchette in b).
Figure c) shows early LS without any sclerotic changes
but complaint of itch, fissuring during intercourse and
a short left labium minus (corresponding histology see
figure 1a)&b), d) shows white lesions in around the
clitoris and possibly posterior fourchette in a woman
with LS; and severe hyperkeratosis, fusion above the
clitoris resulting in a buried clitoris and regressed /
absorbed labia minora resulting in severe architectural
changes and an ecchymosis at the left interlabial
sulcus, typically seen in LS in e).
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Males

Lichen sclerosus in men and boys usually occurs on the glans penis, coronary sulcus, urethral meatus, and/or
foreskin, with a predilection for the perifrenular area, and may cause phimosis in a previously retractable
foreskin or adhesions of the foreskin to the glans causing dysuria or painful erection. Acquired (secondary)
phimosis in males is highly suspicious to be caused by LS. Rarely the penile shaft, perineal, scrotal and perianal
skin are affected. Meatal stenosis may lead to problems passing urine and urinary obstruction; urethral disease
can be a severe complication. LS in men is thought to more frequently affect uncircumcised or late circumcised

men and occurs only rarely in those who were circumcised shortly after birth.2>%

Figure 4: Graph of penile structures

Meatus urethrae

Glans penis T\

Frenulum ’
Sulcus coronarius
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M

Figure 5: LS in males, a) erosive LS at the sulcus and white lesions at the glans, b) hyperkeratotic plaque at the
sulcus, c) pallor or sclerosis at the glans with the meatus affected by LS, d) secondary phimosis in a boy.
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Extragenital LS

Figure 6: Porcelain like &
hyperkeratotic LS at the back

Lichen sclerosus of the extragenital skin alone is rare and has been reported in about 6% of all affected women.”
Involvement of the scalp, including bullous variants and scarring alopecia, is rare but reported.’*®® It is generally
taught that LS does not affect the oral mucosa, nails or vagina, however, the occurrence at these sites is
reported.®991%3

Symptoms of LS

Women and girls commonly report itching, burning pain, and anal or genital bleeding due to fissuring of the
affected tissue. Women also report painful, less pleasurable, or even impossible sexual intercourse due to
stenosis and scarring. Painful defecation may be a problem (because of fissures), especially in girls, causing
constipation. Soft stools after a fibre rich diet may help. Children may also present with gastrointestinal
complaints, besides constipation, regulation of the nutrition and defecation may help.

Signs of LS

The primary lesions on the skin are flat ivory-coloured spots (Figure 3c and 6), which may merge together into
crinkly thin (skin atrophy) or hyperkeratotic patches (Figure 5b and 6). On the vulva or penis there may be
oedema, an erythema adjacent to hypopigmented spots (either hyperkeratotic (Figure 5b) or sclerotic) and
fissures. Purpura or ecchymoses are typical and harmless but for some patients distressing features of LS.
Scarring is common and is observed in about 80% of women and 30% of girls with LS. It may lead to loss and
agglutination of the labia minora, possibly midline fusion with fusion of the clitoral hood burying the clitoris and
narrowing and rarely obliteration of the vaginal introitus. Perianal involvement is typical in females, rarely seen
in males, showing erythema, skin atrophy or sclerosis with erosions and fissures, or rarely scarring possibly
leading to anal stenosis.
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The Koebner phenomenon that describes the development of lesions in previously normal looking skin after

scratching or other trauma is well recognized.”®

Symptoms
[ )
[ ]

Itch (mainly in genital LS in females)

Pain / Soreness

Burning

Irritation

Feeling of dryness

Dysaesthesia

Constipation, in perianal involvement, particularly in girls
Dyspareunia or apareunia (disturbed sexual functioning)
Dysuria (pain, disturbed urinary stream)

Urinary bladder pain (abacterial cystitis)

LS can be asymptomatic

Oedema (swelling of the skin)

Slight erythema (redness)

Hyperkeratosis (white thickened skin; hyperkeratosis on histology)

Sclerosis (tight, yellowish white skin, e.g. resulting in phimosis; dermal hyalinisation on histology)
Pallor (pale, whitish areas; the histological correlate is not described)

Atrophic skin (crinkly skin; epidermal atrophy on histology)

Fissuring (skin fragility, loss of elasticity leading to splitting of skin)

Erosions

Blistering is very rare

Ecchymoses / purpura is common in genital LS (due to fragile, sclerotic and ectatic blood vessels)
Changes may be localised to the vulva or include the perianal area, forming a ‘figure-of-eight’
distribution

Scarring may lead to architectural changes (e.g. resorption of the labia minora, fusing in the
midline with burying, but not loss of the clitoris in women and e.g. phimosis, a narrow meatus
urethrae and a sclerotic frenulum breve in men)

Follicular plugging (in extragenital LS)

Physicians should be familiar with the various signs of LS. Some of the signs represent early, reversible
signs others are permanent, non-reversible signs of LS

Fissures/erosions are longitudinal/patchy ruptures of the skin surface,
Ecchymoses are bleedings within the skin
Hyperkeratoses are patches/plaques of bright white skin with a ‘powdery’ appearance.

IMPORTANT: Hyperkeratoses must be distinguished from

Sclerosis that are areas of yellowish/ivory white skin with a smooth/waxy/firm texture
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e Pallor that are areas of pale whitish skin that differ from hyperkeratoses in that they are not
“powdery”. Sclerosis and pallor are usually permanent signs of genital LS, histological correlates
need to be defined.

Complications

o Loss of self-esteem (e.g. concern about the genital appearance)
. Impaired quality of life

o Development of anogenital carcinoma (actual risk <5%)

o Development of clitoral pseudo-cyst

. Sexual dysfunction

o Urinary dysfunction

o Genital dysaesthesia

Mental health disorders are an underestimated complication of chronic genital diseases.’® LS is shown to have
a profound effect on mental health.’®® Parygina et al. report that mental health disorders were diagnosed in 22
(66.7%) patients with chronic vulval disease.'® Mixed anxiety-depressive disorder and depressive episodes were
diagnosed most frequently - in 36.4% and 22.7% of patients, respectively. The most significant risk factors for
mental health disorders were duration of the disease and itching, followed by the severity of itching according
to visual analogue scale (VAS) and itch severity scale (ISS). In addition, high scores of VAS regarding the effect of
dermatoses on the quality of life is a risk factor for the formation of mental disorders. Sexual dysfunction,
dysmorphology and affection of genital area were less important risk factors for mental health disorders.
Patients with these predictors are recommended to consult a psychiatrist.
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4. Trigger factors

There are hardly any high quality studies reporting potential triggering factors or risks for the development of
LS, however, the following aspects are mentioned in the literature and require further investigation.

An increased risk of developing LS is described under the following circumstances:
Trauma / Koebner phenomenon (appearance of new skin lesions on previously unaffected skin secondary to
trauma)

Pelvic surgery, manoeuvres of the foreskin “mechanical reduction of the foreskin” performed at least 5-10
times per month and genital injury are thought to be triggers in genetically predisposed individuals.®*%?">%10¢

Baykal et al. describe development of lichen sclerosus on the sites of striae distensae and a surgical scar in a
patient with coexistent morphoea.'® In a large series of paediatric LS, associations with trauma, autoimmunity,

and infection were noted. LS may be associated with sexual abuse, possibly due to genital trauma.**’1%

Parental status / Trauma
Parous women were at higher risk compared to nulliparous women.*****° This finding was not significant when
only married women were considered.™!

Radiotherapy

Radiation-induced lichen sclerosus of the vulval region is reported after radiation for vaginal cancer.****3

Urine

The relevance of urine in the pathogenesis of LS is supported by several observations and studies; the exact
mechanism of how urine may act in individuals with a probably genetic predisposition to LS has to be further
investigated.’*!*° Gupta et al. reported 6 patients (3 males and 3 females) with histologically-proven LS that
showed relative sparing of the uncovered areas of the genitals, thereby suggesting that the occlusion of the
genital skin may be playing a greater role in the causation of LS than is currently thought, in both sexes.™!

A case series further strengthens the urinary occlusion hypothesis for the causation of male genital LS. It is
important to recognize that urological interventions can create incompetence of the naviculomeatal valve post
voiding. In uncircumcised men, this creates a risk factor for male genital LS that was not previously present.
Occlusion, the phenomenon of Koebnerization and currently unelucidated epithelial susceptibility factors lead
to inflammation, sclerosis and cancer. Patients and urologists should be aware of these possibilities and
preventative measures instituted, e.g. adaptive voiding habits and barrier protection.*?

Furthermore, a broken barrier function of the skin in atopic individuals may increase the risk factor “urine”.?1%2
, p y

Infections
Various genital infections are debated to be a trigger for LS. Vulvitis and urethritis were associated with LS in
one study **°, however this was not confirmed in another.*®

Borrelia burgdorferi
24



EUROGUIDERM GUIDELINE [Lichen EuroGuiDerm
sclerosuis) Centre for Guideline Development

The hints towards Borrelia burgdorferi as a trigger in LS are impressive and accumulating but remain conflicting.
Using focus-floating microscopy, Eisendle et al. detected Borrelia species in 38 of 60 cases (63%) of lichen
sclerosus and in 61 of 68 (90%) of positive controls of classic borreliosis, but Borrelia species were absent in all
negative controls. Borrelia species were detected significantly more often in early inflammatory-rich (31 of 39
[80%]) than in late inflammatory-poor (7 of 21 [33.3%)]) cases (P=.001). Polymerase chain reaction findings were
positive in 25 of 68 positive controls (37%) and negative in all 11 cases of lichen sclerosus and all 15 negative
controls.**®

Furthermore, investigations by Aberer et al. support the hypothesis that some Borrelia species enhance collagen
mRNA expression and can stimulate growth factors responsible for increased collagen production.'*

There are few reports about antibiotic treatment in LS, however, doxycycline, penicillins and cephalosporines

were successfully used.?”**>? This warrants further studies.?”:128 123129154

Mycoplasma

Mycoplasma infection is thought to be a potential cofactor in LS.*>>**®

Both PCR and ELISA proved a significant presence of Mycoplasma when compared to controls in patients with
LS (PCR positivity: 48/51 vs. 12/40, p<0.01; ELISA positivity 22/40 vs. 5/26, p<0.01), while only PCR data showed
significant difference between morphoea patients and controls (17/20 vs. 12/40, p<0.01): these cases had no
significant Mycoplasma antibody positivity. **°

HPV

Pilatz et al. provided evidence that HPV is usually not present in the foreskin of boys with persistent phimosis
after their first year of life and that topical glucocorticoid treatment failure is not associated with HPV or any
specific histopathological changes (LS). These results showed no relationship between HPV and LS and are in

accordance with the literature.*’*%

Epstein-Barr virus was found in a preliminary study, the follow-up will elucidate whether EBV could play a role

in LS. Hepatitis C virus infection and Helicobacter pylori are described in single reports to be associated with
LS.161_163

Microbiome

Alterations of the microbiome may also play a role in the development or chronic course of LS. There are recent
studies that demonstrate the role of a dysbiosis in the pathogenesis of LS and correcting the composition of the
microbiome may be applicable in supplementary LS therapy by targeting the restoration of the beneficial
flora.'®**%® Interestingly, urinary infections and use of absorbents (panty liners) are also reported to be more

common in symptomatic LS patients.'®®

Psychological factors

Genital LS has an enormous impact on the patient’s psychological and sexual wellbeing. There are some studies
that investigated the topic and usually highlight the impact of LS on the patient’s quality of life; the psychological
constitution as a risk factor is e.g. studied by Grasso et al. "2

Grasso et al. investigated anxiety as risk factor for vulval LS and describe that women (n=25) suffering from LS

25



EUROGUIDERM GUIDELINE [Lichen EuroGuiDerm
sclerosuis) Centre for Guideline Development

already have a psychic labile condition with an anxiety degree that will impact on the variability and the progress
of LS and could have a causal role in the development of the disease.”

Hormones

Data by Giinthert et al. suggest that disturbance of the androgen dependent growth of the vulvar skin by oral
contraceptive pills (OCP) and especially by OCPs with anti-androgenic properties might trigger the early onset of
LS in a subgroup of susceptible young women.'”?

BMI / DM / CAD / smoking
People with a family history of diabetes mellitus (DM) and men with elevated body mass index (BMI), diabetes

mellitus, coronary artery disease (CAD) and smoking were at increased risk of developing LS.*?¢8%174

Development and chronicity of LS may not be a purely dermatologic condition, but may be associated or
confounded by systemic disease or vascular compromise like CAD, DM and smoking.

Also Virgili et al. found that overweight and obesity, blood hypertension, hypothyroidism and an educational
attainment equal or above upper secondary school level were more frequent among the study patients with LS
than among the general Italian population. Moreover, a family history of genital LS was reported more
frequently than expected among GLS patients. These factors were similar in males and females. The disease
tended to occur later in females than in males.'”

However, Sideri at al. were not able to support this hypotheses, as no difference was observed in their
distribution of cases and controls with reference to education, smoking habits, body mass index, and previous
history of diabetes.'®

Buried penis has been reported as a trigger on several occasions, as has risk of recurrence of LS after surgery in

obese males.'’&

Food

Multiple conditional logistic regression analysis showed that vulval dystrophy was positively associated with
eating hot (spicy) food (OR = 2.55, 95% Cl: 1.24 - 5.25), mood (OR =4.27,95% Cl: 1.96 -9.29), order of pregnancy
(OR =3.37,95% Cl: 2.11 - 5.40), vulvitis (OR =6.74, 95% Cl: 2.66 - 17.09) and urethritis (OR = 11.02, 95% Cl: 1.01
-120.19).1*°

Eating pork is reported to possibly worsen symptoms of LS.*®

Medication

A study by Alharbi confirms the association between Immune Checkpoint Inhibitors (ICls) and LS and lichen
planus.'® Corticosteroid (local/systemic or both) and calcineurin inhibitor treatment might improve patients’
pain and prevent the progression of adverse events. In addition, some cases require ICI cessation to achieve
complete remission. Finally, LS and lichen planus should be included as a part of the immune-related side effects
of checkpoint inhibitor medications.

Protecting factors
There was no association between retinoids and risk of vulval LS, but intake of carotenoids was inversely and

strongly associated with vulval LS.**
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5. Diagnosis

The diagnosis of LS is usually made according to the characteristic clinical appearance. In typical cases a biopsy
may not be needed, but many clinicians prefer to take a biopsy at presentation. In children a biopsy of genital
skin is not usually performed, because it may be very traumatic for the child. A biopsy should be performed if
the clinical diagnosis is uncertain, dysplasia / carcinoma is suspected or if there is failure of first line treatment,
also in children.'®'®

Clinical and pathological correlation is essential. In early disease histology can be non-specific.

Further investigations

Investigation for autoinflammatory disease should be done if clinically indicated, because some diseases (e.g.
thyroid disease, pernicious anaemia, vitiligo, diabetes mellitus) are associated with LS in females.’®® These
conditions may be asymptomatic. Skin swabs for bacterial, fungal or viral infection are only useful to exclude co-
existing infection, if there are symptoms or signs suggestive of this. Patch testing, an epidermal test on the back
to prove a contact allergy, is rarely required and only if secondary (medicament) allergy is suspected. The advice
of a dermatologist should be sought.

LS in children

Special attention has to be paid to children with anogenital disease and it has to be kept in mind that children
are not “little adults”.

A child friendly setting must be created. Talking about anogenital problems may be even more difficult for
children than for adults. Children should be accompanied by a person they trust and they should be allowed and
encouraged to talk about their complaints in their own words.

A safe environment needs to be created. The investigation of the anogenital site should be performed by an
experienced physician who knows the disease, the anatomy of the genitals in children and who knows how to
deal with children.

The investigation of girls should not be performed using a gynaecological chair, as this may humiliating and may
cause anxiety, an examination table is more appropriate. Explain what you are about to do and ask the child for
its consent.

If the clinical picture is not diagnostic and you consider a biopsy weigh the pros and cons. Sometimes a second
visit after a few months’ time will offer a clearer picture, or discuss the case in an interdisciplinary team, or refer
to an experienced colleague. A biopsy is the ultimate action and should be avoided whenever possible.

Explain the disease and its treatment in words the child is able to understand, demonstrate where ointments
need to be applied and explain the importance of long-term follow-up.
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6. Differential diagnoses

Mucosal or erosive lichen planus is the main differential diagnosis. Inverse psoriasis, eczema / lichen simplex,
non-specific balanoposthitis, vitiligo (particularly difficult in children), morphoea, graft versus host disease
(GvHD), autoimmune bullous diseases, plasma cell vulvitis/balanitis, Paget disease, ISIL/hSIL and SCCs may show
clinical features resembling LS. If the diagnosis is in doubt, a biopsy has to be performed.*®* For more information
on diseases that need to be differentiated the IUSTI guideline may be consulted.*®

One interesting case report describes an erosive vulvovaginitis, histologically not compatible with LS or lichen
planus but associated with an intralesional Borrelia burgdorfei infection, it resolved after 5 months of
treatment with topical clindamycin and oral doxycycline.8¢

Infections and a contact dermatitis may be superimposed, and these should be identified and treated.
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7. Introduction into treatment

7.1 Aims of treatment

Apart from individual treatment goals, the therapeutic approach should in general be multidimensional and aim
at:

1. Rapid improvement of symptoms such as pruritus, pain or burning.
Maintenance or improvement of quality of life including sexual life or voiding.

3. Disease control looking at signs of disease to avoid i.e. scarring, resorption of structures, skin atrophy,
and malignant transformation.

4. Reduction of flare-ups.

5. Cure of LS in males.

For each patient the aims of treatment have to be assessed individually. In the course of the disease, these aims
have to be reassessed from time to time.

7.2 Assessment of the treatment success

Treatment success should be based on both patient reported outcome measures (PROMs) to assess treatment
goals 1.), 2.), and 4.) and on clinician-related outcome measures to address treatment goal 3.). To date, however,

there is no consensus as to which assessment tools are to be used for this purpose.*®”1%

The Core Outcomes for Research in Lichen Sclerosus (CORALS) project is an interdisciplinary and
interprofessional ongoing initiative to establish the most important outcomes to be measured in future trials of
genital lichen sclerosus.'®® However, these outcomes “patient-reported symptoms, clinical (visible) signs and
quality of life specific to LS” may also be useful features to be evaluated at each visit in clinical practice. It will
vary as to how this will be performed; an initial photo at presentation is thought to be very helpful.

During follow-up visits, the treatment success (and potential side effects) may be assessed by longitudinal
comparison of the items listed below. An initial photo seems inevitable for comparison of the possible
progression of the disease; notes regarding important aspects have to be taken on an individual base:

Assessment of treatment:

a) Symptoms:
Intensity, 0-10 Numerical Rating Scale (NRS), and duration of itch, pain, burning, soreness, and
discomfort.

b) Signs:

Erythema, oedema, hyperkeratosis, pallor / hypopigmentation, haemorrhages / ecchymoses,
fissures, erosions, ulcerations, sclerosis, fusion of structures i.e. clitoral hood fusion, narrowing of the
introitus, fourchette web, labial fusion in women, phimosis and sclerosis of the frenulum in men,
meatal and urethral strictures, perianal involvement. Ideally using a grading scale (e.g. Meuli 1994%'):
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1° foreskin can be retracted but shows a narrowing ring, 2° glans is partially visible, 3° meatus is
visible, phimosis 4° pin hole.
c) Sexual aspects:
Dyspareunia, anorgasmia, erosions/fissures due to sexual intercourse, erectile dysfunction in men
d) Urological aspects:
- Dysuria, pain of the bladder (abacterial cystitis)
- Lower Urinary Tract Symptoms (LUTS) and urethral strictures (meatus)
e) Gynaecological aspects:
Vaginal discharge/bleeding and menstrual problems in women
f) Other aspects:
- (In)tolerance of topicals, including emollients
- Irritant and/or allergic contact dermatitis, signs of infection
- Psychological aspects, particularly in young adolescents starting to be sexually active

Clinical severity scales to allow intra- and interindividual comparison of treatment response is still an unmet
need in the context of LS.'® For this purpose, the Clinical Lichen Sclerosus Score (CLISSCO) consisting of 3
“Symptoms”, 3 “Signs” and 6 “Architectural changes” rated on a 0-4 point Likert-scale was recently proposed
(for vulvar LS only).*®

After the initial treatment of usually 3 months and subsequent revision and counselling, the intervals of follow-
up visits strongly depend on the activity, subjective burden and severity of LS. At each visit the type, amount
and place where the creams have to be applied need to be explained:

e In more active disease follow-up visits every 3-6 months may be indicated. In selected cases
experiencing intense symptoms visits may be scheduled more frequently.

e In long-term controlled disease, annual visits may suffice to re-adjust topical treatment and check for
signs of inflammation and malignant transformation.
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8. Treatment

8.1 Skin care and basic therapy

We recommend the use of topical ointments instead of creams or gels in
lichen sclerosus patients.

>75%

<

(11/12)
Consensus-
based
100%
We cannot make a recommendation in favour of wearing silk rather than loogasisy
cotton briefs for lichen sclerosus patients.
(15/15)
Consensus-
based
We suggest avoidance of trigger factors (mechanical factors such as 100%
trauma, unnecessary surgical interventions, piercings) and irritants 100 % Agreermbre
(excessive water exposure or cleansing products, synthetic and tight
clothing, use of wet wipes, etc.) at the affected sites in lichen sclerosus (15/15)
patients. Consensus-
based
100%
We suggest regular change of incontinence pads/absorbent pads and
urine-soaked undergarments to maintain dry conditions as much as ToogEE—"
possible, as well as careful management of urine incontinence in lichen (15/15)
) 15/15
sclerosus patients.
Consensus-
based
100%
We cannot make a recommendation concerning the use of oral 100 gEE—
contraceptives in females with lichen sclerosus.
(14/14)
Consensus-
based
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100%
We suggest to avoid the application of over the counter
medications, lenitive herbal products, topical antihistamines and 2 loogasy ™
anaesthetics and perfumed products due to an increased risk of inducing 023/
e e . 23/23
contact sensitization in lichen sclerosus patients.
Consensus-
based
100%
We recommend reassuring adherence to adequate treatment and ruling -
out other causes such as allergies, infections and malignancy if the clinical
picture worsens or symptoms like itch or pain increase. (13/13)
Consensus-
based

Introduction

Sites affected by anogenital LS are anatomically prone to moisture, friction and occlusion. Maceration and
fissuring in LS may be worsened by contact with local irritants e.g. sweat, urine, vaginal discharge, menstrual
blood, cleansing products like soap, and underwear.

Contact allergy is another potential aggravating factor for itch and irritation.

Furthermore, the anogenital site is susceptible to fungal, bacterial and viral infections; these may worsen and
alter symptoms and the clinical course of LS.

General advice to patients with anogenital LS

Attention to personal hygiene is important but patients should avoid local application of irritating soaps,
shampoos and bubble baths. It is strongly recommended that simple emollients are used as soap
substitutes.'**

Application of a skin barrier ointment before swimming, bathing or voiding to protect the skin may be
useful.

Regular application of a barrier emollient to protect against local irritants is particularly important in LS
patients who are incontinent of any degree, even if minor.**

On anogenital skin, ointment preparations are preferred to creams because they contain less contact
sensitizers, are less irritant, allow better skin penetration and provide a better barrier effect.!*
Tight-fitting garments should be avoided. One controlled randomized double blind study reported that

patients undergoing treatment for LS had fewer symptoms when wearing silk rather than cotton
underwear.'®*

Silk underwear

A controlled randomized study showed that women undergoing treatment for LS have fewer symptoms when
wearing silk rather than cotton briefs.’** However, results may be biased because the study was financially
supported by the manufacturer, furthermore it is difficult to perform a masked controlled trial, because the
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difference between silk fabrics and cotton cannot be hidden. Further studies are needed to verify the effect of
silk underwear in genital LS.

Avoidance of triggering factors (see chapter 4)

Mechanical factors, including friction due to tight clothing, sexual abuse, surgery, radiotherapy or trauma are
known to be implicated in both development and maintenance of LS lesions, due to the Koebner
phenomenon 56,112,195,196

A moist environment and chronic irritation from urine exposure due to occlusion and/or urinary incontinence
have been increasingly recognized as trigger factors for LS development and/or LS maintenance. The role of
occlusion has been supported by Gupta et al., based on the observation that only the opposing surfaces of glans
in men and vulva in women were affected in early stages of the disease, while non-occluded sites were spared.’
An association between urinary incontinence and LS was initially described by Owen and Yell in a study of seven
women, four of whom experienced clearance of LS following control of the incontinence.!*® In addition, a
retrospective study suggested that urinary incontinence may be implicated also in the development of paediatric
vulval LS.”®® The role of urine and occlusion has been further supported by studies on LS affecting perineal
urethrostomies, urostomies and peristomal LS, as well as on males with a history of urological interventions and

micro-incontinence.?2%

Obesity, arterial hypertension, coronary artery disease, diabetes mellitus and smoking have also been associated

with the development and chronicity of LS.?%®

The role of infectious agents, particularly Borrelia burgdorferi, human papilloma virus, hepatitis C and Epstein-
Barr virus, has yet to be elucidated.*¢20%2%3

Finally, disturbance of the androgen-dependent growth of the vulval skin by oral contraceptives, especially those
with anti-androgenic properties, has been suggested to trigger early onset LS in young women.?**

Risk of contact allergy

Studies looking at the prevalence and risk of complicating contact allergy in patients with LS are sparse and
characterized by low numbers of included LS patients. Two early studies found relevant reactions when patch
testing in 9/19 (47%) and 7/16 (44%) LS patients, respectively.?’>?® The allergens involved included neomycin,
clioquinol, and cinchocaine. In a recent study the most common allergens were fragrances, patients’ own
products and local anesthetics.’”” There were no positive patch tests to corticosteroids among these LS
patients.?*>*%” However, in a study including 42 LS patients of 66 participants, 4.5% were found to have a positive
patch test to topical corticosteroids including two LS patients.**®

The study by Corazza et al. highlighted the frequent use of products based on botanical ingredients among
women with itchy vulval diseases, and pointed out that contact dermatitis is a potential adverse effect of those

products.’®
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The relevance of patch test results should be carefully evaluated as a positive patch test result does not always
implicate a role in aetiology of a vulval dermatitis. A few previous studies have discussed whether the finding of
eosinophils or eosinophilic spongiosis in LS, when present, could be a marker for the coexistence of autoimmune
bullous disease or allergic contact allergy. One study of 121 patients with vulval LS found that the presence of
eosinophilic spongiosis, marked lymphocyte exocytosis, dermal eosinophils and excoriations predicted poor
symptomatic response to treatment, and the authors recommended patch testing to rule out an additional
allergic contact dermatitis in the case of such histological findings.?*® Keith et al. investigated 235 LS patients,
14% were males and 22% had extragenital, suggested an association between tissue eosinophils in LS and an
associated disease, but the finding was not statistically significant. The authors concluded that the finding of
tissue eosinophils alone should not lead to examination for an underlying associated disease, e.g. contact

dermatitis or autoimmune bullous disease, unless clinical signs of such a condition are present.?*°

Treatment of itch

In addition to pain, itch is a key symptom in genital LS; in fact 62.3% of patients complain of itch.?*!

The pathophysiology of itch in LS is thought to be complex and multifactorial.’** It mainly depends on
inflammation and immune dysregulation, therefore only an appropriate therapy of the underlying disease may
treat this disturbing symptom which may be controlled in 80-90 % of female LS patients who correctly follow
advised standard treatment (e.g. with potent topical steroids).>

Daily applications of emollients may positively affect itch, preserving the skin barrier integrity and making the
skin softer. An open-label non-comparative study, performed in women affected by mild-to-moderate vulval LS,
evaluated the efficacy of a topical product containing avocado and soybean extracts and other lenitive and anti-
oxidant principles administered for 24 weeks, in association with a dietary supplement containing avocado and
soybean extracts, vitamin E and para-aminobenzoic acid. Amongst 23 included women, the mean itch value
decreased significantly at week 12 and 24 compared to baseline.’*

Based on our experience, many patients may benefit from adding itch-relieving compounds such as polidocanol
3% to emollients, but controlled studies to support this observation are still lacking. Particular attention should
be paid to sensitizers such as local anaesthetics, e.g. lidocaine, and herbal products, e.g. calendula and menthol
which should be avoided.
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8.2 Topical treatment

8.2.1 Emollients

We recommend co-treatment with topical emollients during standard
therapy in women with genital lichen sclerosus.

We recommend co-treatment with topical emollients in girls with genital
lichen sclerosus.

100%
We suggest co-treatment with topical emollients in men with genital 2 10—
lichen sclerosus.
(17/17)
Consensus-
We suggest co-treatment with topical emollients in boys with genital PN based
lichen sclerosus.
We suggest co-treatment with topical emollients in patients with PN
extragenital lichen sclerosus.

Mechanisms of action and efficacy

Emollients may give additional symptom relief after an initial treatment with topical steroids.

An open trial of topical steroid followed by maintenance daily treatment (cold cream) in women showed that
symptom relief was maintained, however, one cannot extrapolate from this that this was the effect of the
emollient or a long term effect of steroid.*'* A randomized trial of topical vitamin E cream compared to emollient
following an initial treatment with topical corticosteroid showed similar relapse rates over a one year period,
thus vitamin E does not appear to have any advantage over an emollient.?*®

Dosage: acute and maintenance

As for the dosage there are currently no publications available. Based on our experience, we recommend
applying emollients during the acute phase at least two times a day to moisturize the skin, improve the skin
barrier and make it more resistant to irritating external factors such as clothing, toilet paper, sanitary pads,
urine, soaps, vaginal discharge, sweat, lubricants, semen and friction during sexual intercourse or sports. In case
of vulval burning during urination, application of emollients prior to urination might help to reduce skin contact
with urine. However, to avoid a diluting effect of topical steroids, emollients should better not be applied
simultaneously.

Following the acute phase, the use of emollients may also be helpful to maintain the improved skin condition.
Ideally, they should be applied on a daily basis or at least following the use of soaps in the genital area.
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Safety and special considerations

Generally, emollients are very well tolerated and no safety concerns have been raised. However, in rare cases
they may lead to irritant or allergic contact dermatitis. For example, additives such as benzoic acid,
benzalkonium chloride, polyethylene glycol or sodium lauryl sulphate (SLS) are known irritants**®*'” that may
be components of emollients. Likewise, benzoic acid may act as an allergen in emollients as others can such as
lanolin, jojoba oil, propylene glycol fragrances and balsam of Peru belonging to the most frequent ones.?***'®
Therefore, only fragrance-free emollients should be used. In case of suspicion of an allergic contact dermatitis
either standard patch testing or a repeated open application test (cubital application of the suspected topical
with reading after 24 hours and, if no reaction is visible, repeated daily for 7-10 days) might be a simple and
helpful test for a delayed type hypersensitivity.
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8.2.2 Topical and intralesional corticosteroids

We recommend ultrapotent or potent topical corticosteroids in women
with genital lichen sclerosus.

We recommend ultrapotent or potent topical corticosteroids in girls with

genital lichen sclerosus. >75%

=

(16/17)1
Evidence- and

We recommend ultrapotent or potent topical corticosteroids in men with
genital lichen sclerosus.

consensus-
based

We recommend ultrapotent or potent topical corticosteroids in boys with
genital lichen sclerosus.

We suggest ultrapotent or potent topical corticosteroids in patients with
extragenital lichen sclerosus.

1 Abstention

Ultrapotent topical corticosteroids:
Direct evidence available for:
e Women:
o  Cochrane review (2 RCTs)
o 5 further RCTs
= Improvement of symptoms: GRADE @DDD high - @O OO very low
= QoL: GRADE DD moderate - BAOQO low
= Sexual function: GRADE @O QOO very low
= Urinary function: GRADE @D OO low
=  Patient global assessment: GRADE @D OO low
= Physician global assessment: GRADE @O QO very low
= Minor adverse events: GRADE @ OO QO very low
o 9 non-comparative/non-prospective studies (n=513)
e  Girls
o 7 non-comparative/non-prospective studies (n=155)
e  Women and girls:
o 1RCT
*  Improvement of symptoms: GRADE ®@®H O moderate
e  Females age unknown:
o 1 non-comparative/non-prospective study (n=59)
. Men:
o 4 non-comparative/non-prospective studies (n=104)
e  Men and boys:
o 1 non-comparative/non-prospective study (n=185)

Potent topical corticosteroids:
Direct evidence available for:

® Women:
o 3 RCTs
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=  Improvement of symptoms: GRADE @D high - @OOQO very low
= Patient global assessment: GRADE @D OO low
= Physician global assessment: GRADE @O QOO very low

o 14 non-comparative/non-prospective studies (n=988)

e Girls
o 1 non-comparative/non-prospective study (n=11)
. Boys

o  Cochrane review (1 RCT)
o 2 non-comparative/non-prospective studies (n=83)

For specific results, see Evidence report

>75%
We recommend the use of topical steroid ointments instead of creams or ‘J
lotions in lichen sclerosus.
(12/13)*
Consensus-
based
11 Abstention
We suggest intralesional corticosteroids to hyperkeratotic lesions in
women with topical steroid-resistant genital lichen sclerosus (provided »
malignancy has been excluded).
We cannot make a recommendation with respect to intralesional 0 575%
corticosteroids in girls with genital lichen sclerosus. ‘I
We cannot make a recommendation with respect to intralesional o
corticosteroids in men with genital lichen sclerosus. (15/16)!
Evidence- and
consensus-
We cannot make a recommendation with respect to intralesional . based
corticosteroids in boys with genital lichen sclerosus.
We cannot make a recommendation with respect to intralesional 0
corticosteroids in patients with extragenital lichen sclerosus.

11 Abstention

Direct evidence available for:
e Women:

o 1 non-comparative/non-prospective study (n=88)
For specific results, see Evidence report
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Summary: no uniform recommendation possible:

¢ [|nitial treatment:

Clobetasol propionate 0.05% (ointment) or Mometasone furoate seem similarly effective.?*®
Usually a fingertip unit is used.

Some recommend steroid ointments once daily for 3 months; others recommend 1 month daily,
then slow reduction to e.g. alternate days application after daily Rx for another 2 months.

Healing of fissures & erosions

Hyperkeratosis should remit almost completely
Sclerosis should soften: improvement of phimosis

Pallor and architectural changes will usually not improve

e Long-term treatment

Aim:

It is thought to prevent architectural changes and carcinoma development.

Some recommend continuous Rx e.g., once or twice per week others treat only active disease
(A RCT to investigate this is planned, “PEARLS”:
https://www.fundingawards.nihr.ac.uk/award/NIHR135121).

Various potencies of steroids are used; there is most experience with potent or ultrapotent
topical steroids.

There are hardly any steroid-associated adverse effects, like skin atrophy, in continuous long-
term treatment observed. Usually a 30 g tube of ointment is sufficient for one year treatment,
the steroid ointment has to be applied to the site that initially showed signs of LS.

Emollients should be used liberally

General introduction to the topic

This chapter deals with corticosteroids delivered by topical application and intralesional injection.

Corticosteroids possess anti-inflammatory action that can reduce the inflammation of lichen sclerosus.

220

Ultrapotent and potent topical corticosteroids

Mechanisms of action and efficacy

With well-established efficacy and safety, potent or very potent topical steroids like clobetasol propionate 0.05%
cream or ointment are recommended as first-line treatment, both in the acute episodes and the maintenance

phases.

221,222,223
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Potent topical corticosteroids function as an anti-inflammatory and anti-fibrotic agent. They influence multiple
different signalling pathways by switching off activated (pro)-inflammatory genes.**??*??* They also have a rapid
anti-pruritic effect.

In clinical practice, potent topical steroids rapidly improve local signs and symptoms, usually in less than 10 days.

Creams and ointments are the most frequently used vehicles as they spread easily and adhere adequately to
mucosal surfaces. However, as per our experience, several different types of vehicles should be tested by the
patient to find the most efficacious and comfortable treatment formulation that helps to maintain adherence.
However, ointments are usually less stinging, contain less contact allergens, provide a better barrier function
and usually deliver the active ingredient better to the skin than creams or lotions.

The effectiveness of ultrapotent and potent topical steroids appear comparable in the treatment of genital LS.
Most studies are performed with ultrapotent steroids (clobetasol propionate), however, in certain situations
modern potent steroids like mometasone furoate may be preferred, namely in children because the skin is
thinner and steroid related side effects may occur more frequently with ultrapotent steroids and in pregnancy
where resorption of the steroid should be avoided because of safety aspects.

Females with genital LS

About 60%-70% of LS patients achieve complete remission of their symptoms after a 3-month course of
clobetasol propionate 0.05%, usually once daily application.>*'%??* Similarly effective was mometasone furoate
(MMF) 0.1% once daily after 12 weeks in a head-to-head trial, 59% and 37% of patients in the clobetasol
propionate group and 67% and 48% in the MMF group achieved an improvement of at least 75% in subjective

and objective scores, respectively.?!?%

There is evidence that less potent steroids (e.g. triamcinolone and prednicarbate) are also effective as

maintenance therapy and for the treatment of moderate episodes or recurrences.>®??%?

There are no comparative randomized trials in girls with LS, however, non-comparative studies show that
treatment with potent to very potent topical steroids is effective in suppressing signs and symptoms of LS.?2%?%
In some patients LS will go into remission after childhood, however, the course is variable and close follow-up

during and after puberty needs to be assured in order to detect recurrences of LS early.?*°
Males with genital LS

Both mometasone furoate and clobetasol dipropionate are effective in treating early and intermediate penile
LS, but the rate of cure is unknown. A placebo-controlled RCT assessed the efficacy of topical mometasone
furoate 0.05 ointment in treating penile LS in 40 boys after 5 weeks’ application.”® Mometasone furoate was
found to improve the clinical grade of phimosis in 7/17 boys (41%) after 5 weeks treatment; no improvement
was seen in late disease (the treatment was not curative, all were circumcised after topical treatment). No local
or systemic adverse events occurred in either group. A study in 56 boys found topical corticosteroids effective
in mild LS limited to the prepuce only, but ineffective in those with established scar formation; LS was not proven

histologically.??
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A retrospective study in 21 men with penile LS found clobetasol dipropionate 0.05% cream effective in 16/21
(76%) (6 required circumcision) and safe with no risk of epidermal atrophy after 7 weeks treatment in average.?*
185 males treated with clobetasol propionate 0.05% (for about 12 weeks with decreasing frequency) were
analysed retrospectively, 60% were successfully treated, with a relapse in some reducing it to 50% success rate,
the mean follow-up was 15 months.?®

The risk of development of penile cancer in men with LS is not known.

Dosage: acute and maintenance

In clinical trials, clobetasol propionate 0.05% cream or ointment was applied once or twice daily for 3 months,
orin a stepwise approach, i.e., applied once or twice daily for 1 month then once daily or alternate day treatment

for 2 months; possibly depending on the severity of signs and symptoms and the age of the patient (women vs
girlS).221'225'234

There is no consensus on the standard dosage regimen for the treatment of LS. The usual recommendation is to
apply strong to very strong topical steroids for 3 months without interruption, until complete or nearly complete
clinical remission is achieved, followed by either continuous treatment once or twice weekly or ad hoc treatment
in case of signs of recurrence (hyperkeratosis, erythema, pruritus).>**?? In general ultrapotent to potent agents
are used in the acute phase and initial treatment periods (1-3 months). Subsequently the topical steroids are
tapered.

Only in rare instances, there is a complete remission without recurrence. There is evidence that also less potent
steroids (e.g. triamcinolone and prednicarbate) are effective as maintenance therapy and for the treatment of
moderate episodes or recurrences.’>??®??’ |n active disease the dose may be increased to daily applications for
1 or 2 weeks.

Safety

Adverse effects of topical steroids are rarely seen. Rarely local irritation and burning, especially during the first
treatment applications and if the skin is particularly inflamed, are experienced, thisis more often observed when
creams instead of ointments are used. In the long term, dryness, hypopigmentation, and dermal atrophy may
be observed, particularly to keratinized skin. However, topical steroids can be applied in LS over years without
significant clinically relevant adverse effects. The undesirable effects of stinging, burning, and xerosis are most

commonly linked to the vehicle of the topical steroid rather than to the corticosteroid itself.?**

However, it is important to point out where the topicals have to be applied and how much has to be used; e.g.,
one fingertip unit is sufficient to treat the whole vulva. It should be pointed out that the topical steroid has to
be applied to areas that are affected by LS, e.g., the clitoris, the labia minora, the interlabial sulci and perineum.
Topical steroids must not be applied to unaffected skin where they will cause adverse effects like erythema,
irritation and dermal atrophy if continuously used.
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Monitoring
There is no specific local or biological monitoring to be considered.

As there is an estimated risk for vulval intra-epithelial neoplasia (VIN) or invasive squamous cell carcinoma (SCC)
of approximately 5% in affected women, life-long follow-up annually is recommended.

Any suspicious area, such as new papules/nodules, atypical lesions or non-healing ulcers of areas involved with
LS should be biopsied for histological assessment.

Intralesional corticosteroids

Intralesional injection of triamcinolone acetonide or dexamethasone may be an alternative treatment to potent
topical steroids in LS for some patients.?****%|n a 5-year study Ventolini et al. used 5 ml per vulval site in pruritic
vulval LS of a solution containing 10ml triamcinolone 2 mg and 0.25% bupivacaine. Ultrapotent topical
corticosteroids applied weekly were compared to monthly anaesthetic/corticosteroid subdermal injections
combined with topical steroids.?*® The response to injections was more rapid and prolonged, however, patients
were less satisfied with the injections; potent topical GCs remain first line.?* Intralesional steroid injections may
be tried if there is a lack of response to potent / ultrapotent topical steroids if e.g. poor penetration (e.g. in very
hyperkeratotic lesions) or a lack of compliance is considered.?*” Intralesional corticosteroid injections should be
avoided in atrophic skin or in small areas as the tissue may become damaged and ulcerate.
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8.2.3 Topical calcineurin inhibitors

sclerosus as second choice or as an additional treatment if topical
corticosteroids are contraindicated or insufficient. (off label)

We suggest topical calcineurin inhibitors in women with genital lichen

sclerosus as second choice or as an additional treatment if topical
corticosteroids are contraindicated or insufficient. (off label)

We suggest topical calcineurin inhibitors in girls with genital lichen

sclerosus as second choice or as an additional treatment if topical
corticosteroids are contraindicated or insufficient. (off label)

We suggest topical calcineurin inhibitors in men with genital lichen

sclerosus as second choice or as an additional treatment if topical
corticosteroids are contraindicated or insufficient. (off label)

We suggest topical calcineurin inhibitors in boys with genital lichen

inhibitors in patients with extragenital lichen sclerosus. (off label)

We cannot make a recommendation with respect to topical calcineurin

T

T
>75%

T (15/16)

Evidence- and
consensus-

based

T

0

Direct evidence available for:

® Women:

o  Cochrane review (1 RCT)

o 6 non-comparative/non-prospective studies (n=107)
e  Girls

o 1
e  Women and girls
o 1RCT
= Improvement of symptoms: GRADE &@®®( moderate
. Boys

o 1 non-comparative/non-prospective study (n=20)
For specific results, see Evidence report

General introduction to the topic

Two topical calcineurin inhibitors (TCls), pimecrolimus 1% cream and tacrolimus 0.1% and 0.03% ointment,
licensed for the treatment of atopic eczema, are used off label to treat lichen sclerosus.?***** There are few

randomized studies comparing TCls vs. clobetasol propionate in vulval LS.?*>2>%%

Mechanisms of action and efficacy

Tacrolimus is a lipophilic compound that inhibits the second messenger calcineurin and blocks the transcription
of proinflammatory cytokines such as interleukin (IL)-2 and interferon-c. By inhibiting calcineurin, tacrolimus
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also reduces antigen presentation and T-cell activation. Moreover, it affects other cell types involved in pruritus
and inflammation such as mast cells, eosinophils and basophils by inhibition of IL-3, IL-8, IL-13 and
granulocyte/macrophage colony- stimulating factor. On epidermal antigen-presenting cells, the FceR1 receptor
expression is reduced. While many of the pharmacological effects of topical tacrolimus parallel those of
corticosteroids, side effects such as skin atrophy and telangiectasia are not observed with topical tacrolimus and

pimecrolimus.2***

Women with genital LS

Both groups of a double-blind, randomized trial of 38 women with biopsy-proven vulval LS showed similar
improvement in pruritus and burning/pain after a 12-week treatment period with either topical pimecrolimus
or clobetasol propionate.?®* Clobetasol was found to be superior in improving inflammation when compared
with pimecrolimus (P =0.015).

The relief of symptoms in LS by pimecrolimus is also supported by several case series.?*****?*” Complete
remission with relief from itch, pain and inflammation was achieved in 35% (9/26) after 2 months and in 42%
(11/26) after 6 months. After 2 months twice daily application of pimecrolimus cream 1%, complete (19 of 20)
or partial (1 of 20) clinical remission was obtained in 20 patients (80%). Five patients (20%) showed no clinical
response. Post-treatment biopsies from 23 women showed decreased p53 staining, the number and staining
intensity of Bcl-2- positive basal keratinocytes was increased. Whether the observed decrease in p53 and

increase in Bcl-2 expression will provide protection from malignant progression warrants long-term follow-
Up.256'258

The Female Sexual Distress Scale (FSDS) was administered upon enrolment and at the end of the trial in women
enrolled in a double-blind 12-week trial comparing clobetasol vs. pimecrolimus for the treatment of LS. Thirty-
one of 36 women had adequate treatment of LS as determined by a dermatopathologist's evaluation of pre and
post-treatment biopsy specimens. The mean baseline FSDS score for the clobetasol group was 29 and post-
treatment it was 15 (p=0.001). In the pimecrolimus group, the mean baseline FSDS score was 27 and post-
treatment 21 (P=0.001).>>

A multicentre, phase Il trial assessed the safety and efficacy of tacrolimus ointment 0.1% for the treatment of
LS.%** 84 patients (49 women, 32 men and 3 girls) between 5 and 85 years with long-standing, active LS (79 with
anogenital and 5 with extragenital LS) were treated twice daily for 16 weeks. 14 dropped out early (surgery in 8
men?). Clearance of active LS was reached by 43% (ITT 36%) of patients after 24 weeks of treatment and partial
resolution by 34% (ITT 29%) of patients. Maximal effects occurred between weeks 10 and 24 of therapy.

Virgili et al. reported 11 women with vulval LS achieving complete remission in 36% and partial remission in a
further 55% after 3 months of treatment with tacrolimus ointment 0.1%.%*

Sotiriou et al. treated 10 postmenopausal women with biopsy-proven recalcitrant vulval LS with tacrolimus
ointment 0.1% twice daily for 8 weeks. Analysis of subjective scores showed a positive result of the drug on
pruritus, burning and pain. Reduction of symptoms occurred within the first 2 weeks of treatment in all patients.
The visual analogue scale decreased from 2.55 at baseline to 0.95 at week 8, but only a minor influence on the
hyperkeratosis, atrophy, sclerosis and depigmentation was shown. Nine out of 10 patients achieved a minor
improvement in clinical signs. The treatment duration in this study was only 8 weeks, which could explain the
poor clinical response.**®
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Men with genital LS

Kyriakou et al. assessed retrospectively that clobetasol propionate 0.05% cream is effective in the treatment of
genital LS in males. Maintenance therapy with methylprednisolone aceponate 0.1% cream or tacrolimus 0.1%
ointment suggests that there is no difference between the two in preventing relapses.?’

TCls in children with genital LS
There are few case series reporting treatment of LS with topical tacrolimus in children.

Three pre-pubertal girls and 3 adults were treated with 0.1% tacrolimus ointment once daily. All patients
experienced complete resolution with long-lasting remission for up to 1 year.?®° Matsumoto et al. reported a 5-
year- old girl with vulval LS unresponsive to mild topical corticosteroids, who was treated successfully with

tacrolimus ointment 0.03% once daily with complete remission after 14 weeks.?*

14 prepubertal girls (4 to 11 years) with anogenital LS were treated with 0.03% tacrolimus ointment twice daily
for 16 weeks, then 9 of the 14 patients adhered to 2 times weekly for further 6 months (a total of 10 months).
Clinical improvement occurred in all patients (100%). Complete response of symptoms and signs was achieved
in 5 (36%), 9 (64%) and 11 (79%) patients at 8 weeks, 16 weeks, and 10 months respectively. During the follow-
up period of 1 year, 4 of 5 (80%) had a recurrence of symptoms, while only 2 of 9 (22%) patients who were on

maintenance therapy developed recurrence of disease.’®

20 patients after penile surgery with histological confirmation of LS participated in an adjuvant treatment study.
Subsequent to surgery parents applied tacrolimus 0.1% ointment twice daily to the glans and the meatus for 3
weeks. Further 18 patients with possible early LS were clinically followed up without any treatment. Clinical
follow-up was performed up to 13 months. All 20 LS patients completed the study without any relevant side
effects. Two relapses occurred and were treated with an additional 3-week cycle of topical tacrolimus 0.1%
ointment. None of the 18 early LS cases progressed to full-scale LS. This study shows that tacrolimus 0.1%
ointment applied immediately after surgery in fully established LS is a tolerable and most probably safe adjuvant
treatment option. Median disease control in all treated individuals was >1 year.?*

Extragenital LS

|249,250

Use of topical tacrolimus on its own for extragenital lichen sclerosus proved to be unsuccessfu or inferior

to topical corticosteroids.?*> However, treatment of extragenital LS with tacrolimus combined with UV light was

successfully used in few patients.?*%2°%264

Dosage: acute and maintenance
There is no consensus on the treatment of topical calcineurin inhibitors for genital lichen sclerosus. The usual

approach is to apply topical calcineurin inhibitors initially twice daily possibly followed by once daily, as soon as
the lesions regress, for 3 to 6 months continously.”****
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Topical calcineurin inhibitors may be used for maintenance therapy in girls after initial treatment with topical
clobetasol 0.05% once or twice daily for several weeks. Steroids may be tapered to once daily applications on
weekends and topical tacrolimus 0.1% introduced once daily during the week. With maintained clearance of
lesions, clobetasol application may be discontinued and tacrolimus tapered to once daily on weekends only; this

may avoid steroid induced adverse effects.?*

Safety
There are no significant differences in reported adverse drug reactions between clobetasol and pimecrolimus,

both appear well tolerated. Although mild local skin reactions like burning and itching lasting for 3— 14 days
are reported, in particular with tacrolimus.

Topical calcineurin inhibitors do not seem to induce skin atrophy, hypopigmentation, striae, telangiestasias,
rebound flares, or hypothalamo-pituitary adrenal axis suppression. The large molecular size of topical calcineurin
inhibitors minimizes their absorption through the skin into the circulation and therefore, their long-term use is
associated with minimal systemic absorption with no evidence of systemic accumulation in adult and paediatric
pharmacokinetic studies.””* The blood concentrations of pimecrolimus were checked in 10/26 patients (39%)
and were undetectable in all cases, there were no systemic adverse reactions.?*°

Infections such as genital herpes and vulvovaginal candidiasis both occurred in 2% of patients treated with
tacrolimus. No malignancy was observed during an 18-month follow-up period.*** The immunosuppressive

effect of topical tacrolimus may have triggered bacterial vaginosis in the context of LS in a 10-year-old girl.?*®

The theoretical safety concern (observed in an animal study) that topical calcineurin inhibitors may increase the
risk of lymphoma and other cutaneous malignancies is not supported by multiple case-control, meta-analysis
studies and post marketing registries.”***>?

In conclusion, TCls twice daily for at least 12 weeks have some effect in suppressing symptoms (pruritus,
burning, dyspareunia) in LS, however, clinical signs are usually better treated by potent topical steroids.***>**
BOth tOpical tacrolimu5239,244,246-249 240,246,247,249
they are suggested in females with corticosteroid-resistant disease or intolerance to steroids.
However, in boys and men, surgical therapy may be more appropriate as a second choice.

and pimecrolimus are reported to control vulval lichen sclerosus,

223

The long-term use and effect of TCls in LS is not well investigated.
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8.2.4 Topical retinoids

We cannot make a recommendation with respect to topical retinoids in
women with genital lichen sclerosus. (off label)

We cannot make a recommendation with respect to topical retinoids in
girls with genital lichen sclerosus. (off label) 100%

100 % Agresment
We cannot make a recommendation with respect to topical retinoids in

men with genital lichen sclerosus. (off label) (21/21)

Evidence- and

consensus-

We cannot make a recommendation with respect to topical retinoids in 0 e
ase

boys with genital lichen sclerosus. (off label)

We cannot make a recommendation with respect to topical retinoids in
patient with extragenital lichen sclerosus. (off label)

Direct evidence available for:

® Women:
O 3 non-comparative/non-prospective studies (n=50)
For specific results, see Evidence report

Introduction

Retinoids induce changes in both the dermis and epidermis. Many of their tissue effects are mediated by their
interaction with two families of nuclear receptors, the retinoid acid receptors (RARs) and retinoid X receptors
(RXRs).?®” An imbalance in the expression of nuclear RARs, namely of RAR-a and RAR-y, has been postulated to

be involved in the pathogenesis of -vulval LS.?*®

Mechanisms of action and efficacy

There are few case series reporting topical retinoids in the treatment of LS.

Inan open, uncontrolled clinical study Virgili et al. treated 22 patients with vulval LS with topical 0.025% tretinoin
once a day five days per week for one year. Cessation of itch was observed in 76%, 19% improved. 75% had no
more burning sensations and 78% had no more pain with sexual intercourse (11% had less pain). Clinical scores
improved in 58% showing complete remission of hyperkeratosis, 21% had partial remission. Sclerosis went into
complete remission in 5% and partially in 35%; erosions heeled completely in 50% and partly in 25%. Remission
was obtained up to 12 months post-therapy in 13 patients (4-13; average 7 months); one patient reported a
recurrence in month 13.2%°

An 84-year-old women was treated with topical 0.01% tretinoin twice daily for the first month followed by
0.025% topical tretinoin. Two months later the pruritus and clinical appearance had improved.?”°
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Topical application of 13-cis retinoic acid (0.5% cis-retinoic acid in ointment) resulted in complete disappearance
of LS signs in 11 of 20 patients with LS (6 partial, 3 no response) usually after 1 to 2 months of daily retinoid
application. Maintenance treatment followed for 2-4 months once or twice weekly. Follow-up off treatment 4
to 9 months later showed no recurrence.”’*

0,025% topical tretinoin, applied with an alternate-day regimen for a period of 24 weeks induced an
improvement of at least 75% in subjective and objective scores, respectively in 35.3% and 17.6% of vulval LS
patients (n=17).%”> Moreover, 35.3% and 58.8% of patients achieved an improvement in Global Subjective Score
(GSS) of at least 75% and 50% compared with baseline, respectively. Mean scores of itching, leukoderma (pallor)
and hyperkeratosis decreased significantly in the study patients.

A retrospective, open label, nonrandomized, comparative cohort study compared the efficacy and tolerability
of 12-week mometasone furoate (MMF) 0.1% ointment plus tretinoin 0.05% cream short contact therapy versus
mometasone furoate 0.1% ointment plus a cold cream in active VLS. An improvement of at least 75% in
subjective and objective scores was achieved in 50% and 61.1% of patients in the former group respectively,
compared with 100% and 63.1% in the second group. The combination of MMF with a topical retinoid did not
enhance the effectiveness of MMF.?”

An interesting observation is described by Kaya et al. CD44-targeted deficiency in mouse epidermis results in
LS-like histological picture.®® In human genital and extragenital LS lesions, the epidermal expression of CD44 is
decreased or absent, both at the protein and mRNA levels, which is correlated with an accumulation of
hyaluronate in the superficial dermis. This suggests that LS might result from an epidermal damage of unknown
origin, responsible for a progressive decrease in keratinocyte CD44, subsequently leading to dermal changes in
which hyaluronate accumulation is a conspicuous feature.®® It was hypothesized that restoring epidermal CD44
expression might be a therapeutic target in LS. The topical application of retinoids dramatically increases
epidermal CD44 expression at both the protein and mRNA levels in murine and human skin.?’* Retinaldehyde
0.05%, a precursor of precursor of retinoids, strongly inducing CD44 when applied on murine and human skin,
was applied twice daily to histologically-proven LS of the vulva in one patient. After one month application
significant clinical improvement was observed with the disappearance of the histological characteristics of the
disease and the presence of an epidermal hyperplasia, CD44 expression in the epidermis was completely
restored and dermal HA disappeared.’’*A double-blind parallel trial in 20 adult patients with biopsy-proven
vulval LS comparing mometasone furoate plus retinaldehyde with mometasone furoate plus placebo for 6
months did not allow exploration of the effect of retinaldehyde monotherapy and lacked potency to
demonstrate strong synergy with mometasone furoate.?’® It is suggested that agents with the potential of
increasing epidermal CD44 should be tried in LS.

Safety:
Side effects, mainly mild erythema and burning, are reported in about 35% of patients.?’> Seldom patients

discontinue treatment due to adverse effects.

Special considerations:

Premenopausal women should use contraception when treated with topical retinoids.
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Treatment of vulval LS with topical retinoids is thought to have a beneficial effect, and retinoids may be tried if
topical steroids fail to reduce hyperkeratosis and may be considered as additional treatment. However, retinoids
should not be regarded as alternative to topical steroids and calcineurin inhibitors.
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8.2.5 Topical hormone preparations

We recommend against topical testosterone and topical
dihydrotestosterone in women as a treatment for genital lichen sclerosus.

We recommend against topical progesterone in women as a treatment
for genital lichen sclerosus.

We recommend against topical oestrogen on the vulva in women as a
treatment for genital lichen sclerosus. However, women may have
additional genitourinary syndrome in which topical vaginal oestrogens
may be helpful.

We recommend against topical hormone preparations in girls as a
treatment for genital lichen sclerosus.

We recommend against topical hormone preparations in men as a
treatment for genital lichen sclerosus.

We recommend against topical hormone preparations in boys as a
treatment for genital lichen sclerosus.

We recommend against topical hormone preparations in in patients as a
treatment for extragenital lichen sclerosus.

Direct evidence available for:
® Women:
o  Cochrane review (5 RCTs with testosterone, dihydrotestosterone, progesterone)
o 1RCT (testosterone)
= Improvement of symptoms: GRADE @ OO very low

estradiol (n=17)
For specific results, see Evidence report

100%
100 Agreement

(16/16)
Evidence- and
consensus-
based

o 4 non-comparative/non-prospective (testosterone n=80); progesterone (n=60); clobetasol propionate +

Hormonal receptors of the vulva

The assumed higher incidence of LS in peri- and postmenopausal women suggests a pathogenic role of sex
hormones in LS. In an early study by Friedrich in 1984, free serum testosterone and androstenedione were
significantly decreased in patients with untreated vulval LS; an abnormal 5 alpha-reductase activity in these

patients was suggested.’’® Consequently topical testosterone 2% was used in

remission of LS in a subgroup of patients, but androgenic side effects like clitoral enlargement, hirsutism, acne
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vulgaris and amenorrhoea were common and unacceptable.'®?’®?”” In normal female genitals the transition
from vagina to vulva is marked by an increase in androgen receptors and a decrease in oestrogen and
progesterone receptors.”’”® Whether there is a pattern of altered hormone receptor expression or even loss or
increase in LS tissue is not clear, but AR expression seems to be decreased.?”’*** It has been suggested that
disturbance of the androgen-dependent growth of the vulval skin by oral contraceptives (OCP) and especially
by OCPs with anti-androgenic properties might trigger the early onset of LS in a subgroup of susceptible young
women.”® In contrast, progesterone-only methods for contraception were also negatively associated with
vulval LS.*

Several findings support the influence of a hormonal pathogenesis in LS, which might be important for the
treatment of the disease. A regulatory role of sex hormones regarding immunology and repair was shown in
cutaneous biopsies.?®! But no significant benefit for topical testosterone, dihydrotestosterone, oestrogens and
progesterone in the treatment of LS could be demonstrated in randomized controlled trials (see below).

Topical sex hormones

Topical oestrogens
Topical oestrogens are commonly used as a treatment of postmenopausal vulvovaginal atrophy in women.

282,283

However, the postmenopausal vulva shows only minor shrinkage of tissue, and pronounced atrophy should be
regarded as suspicious.”®* Topical oestrogens supplemented to the vagina are a well-established treatment in
the oestrogen-deficient post-menopausal situation. Oestrogen decrease can cause dryness and splitting of the
skin and mucosa resulting in dyspareunia due to decreased vaginal blood flow and less lubrication but is
independent from vulval changes of LS, although both conditions may occur simultaneously. Vaginal treatment
with topical oestrogens might be of advantage for sexually active postmenopausal women with LS due to its
lubrication effect, to avoid soreness and tearing after intercourse. The vulva itself has few oestrogen receptors
which however may be upregulated in some situations.?> Therefore, topical oestrogens for the treatment of LS
alone cannot be recommended, even though published data of comparative trials is not available.

Topical testosterone and dihydrotestosterone
Topical testosterone 2% was used in female LS patients and is reported to induce remission of LS in a subgroup

of patients, but androgenic side-effects like clitoral enlargement, hirsutism, acne vulgaris and amenorrhoea
were common and inacceptable.’®?’®*’ Five RCTs are published that compare testosterone with other
treatments.””’?%¢%%° Two small studies did not find significant efficacy of testosterone 2% after 3 months
treatment [participant-rated improvement or remission of symptoms/investigator rated improvement of gross
appearance]. No significant difference in severe adverse drug reactions was found between the testosterone
and placebo groups.?’”? A very small cross over trial on dihydrotestosterone vs. placebo found no significant
efficacy in either participant-rated improvement of symptoms or investigator-rated improvement of gross
appearance.”®” One small study found that testosterone was significantly less effective than clobetasol
propionate. No significant differences in adverse drug reactions were found between the testosterone and
clobetasol propionate groups.?”’?%® A very small cross over trial did not find significant differences in efficacy
between testosterone and dihydrotestosterone [participant rated remission of itching; participant rated
remission of dyspareunia; investigator rated gross improvement].”®® One small study found, that testosterone,
when used as maintenance therapy after an initial treatment with topical clobetasol propionate, worsened the
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symptoms (P<0.05) while the vehicle-based placebo caused no change in symptoms or gross appearance.’®® No
significant differences in adverse drug reactions between testosterone and placebo were found.?*

We recommend against the treatment of LS with topical testosterone or dihydrotestosterone.

Topical progesterone

Two case series suggested efficacy of topical progesterone in women with vulval dystrophy.?**? A small
randomized study for the treatment of 79 LS patients with advanced disease and a mean age of 57 years did not
find significant efficacy of progesterone 2% cream when compared to topical clobetasol propionate 0.05%
[participant rated improvement or remission of symptoms/investigator rated global degree of improvement].*”’
Leone et al. investigated 30 patients in an RCT: 15 women were treated topically for 6 months with 2.5%
progesterone cream and 15 women were treated with Vaseline. Of the patients treated with progesterone,
resolution of symptoms was observed in 9, an improvement in 5 and none worsened. Of the controls, five
patients had some benefit, and five worsened. The immunohistochemical scores of pre- and post-treatment
biopsies investigated for epidermal growth factor and its receptor were significantly higher after progesterone
treatment compared to placebo.?’® There is also a report of the use of 2% progesterone cream in vulval biopsy-
proven LS in a child. There was complete resolution of her pruritus. The clinically visible signs of LS persisted.?**
A pilot study suggested that topical progesterone is effective in the treatment of early onset LS in young women
when used in a concentration of 8%.2%* In a small randomized controlled trial of 37 premenopausal women with
histologically confirmed LS topical progesterone 8% was compared to topical clobetasol propionate 0.05%.%
After 12 weeks of treatment, there were no significant differences in patient-administered symptom scores, but
physician-evaluated severity score showed significant differences favouring clobetasol propionate. No severe
side effects occurred in any of the study groups, however because there was no placebo arm in the study, it is
not clear if topical progesterone treatment is completely ineffective.?**

Nevertheless, topical progesterone has not been shown to be very effective and is not superior to topical
clobetasol propionate in the treatment of LS.

We suggest against the use of topical progesterone for the treatment of LS.
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8.3 Platelet rich plasma

We cannot make a recommendation with respect to platelet rich plasma 0

in women with genital lichen sclerosus.

We cannot make a recommendation with respect to platelet rich plasma 0

in girls with genital lichen sclerosus. 100%
100 % Agreement

We cannot make a recommendation with respect to platelet rich plasma 0

in men with genital lichen sclerosus. (21/21)
Evidence- and

We cannot make a recommendation with respect to platelet rich plasma . consensus-

. . . . based

in boys with genital lichen sclerosus.

We cannot make a recommendation with respect to platelet rich plasma :

in patients with extragenital lichen sclerosus.

Direct evidence available for:
e Women:
o 1 non-comparative/non-prospective study (n=28)
o 1 non-comparative/non-prospective study (adipose-derived mesenchymal cells + platelet-rich plasma)
(n=15)
e  Females age unknown:
o 1 non-comparative/non-prospective study (n=15)
o 1 non-comparative/non-prospective study (adhesiolysis followed by PRP) (n=38)
e  Men and boys:
o 1 non-comparative/non-prospective study (n=45)
e  Mixed adults:
o 1RCT (AD-SVF+PRP vs. AD-SVF) (n=40)
*  Improvement of symptoms: GRADE @O Q very low
= QoL: GRADE @B OO low
o 1 non-comparative/non-prospective study (n=94)
For specific results, see Evidence report

General introduction to the topic:
Platelet rich plasma (PRP) is an autologous blood-derived product that contains platelet concentrations at least

2/3 times above the normal level and includes platelet related growth factors.?*® The concept of PRP began in
the 1970s in the field of haematology to treat patients with thrombocytopenia. In the 1980s and 1990s, PRP
began to be used in surgical procedures such as maxillofacial surgery and plastic surgery. Since then, PRP had
been used in orthopaedic procedures, cardiac surgery, sports injuries, plastic surgery, gynaecology, urology, and
more recently in medical esthetics.”®’ Platelets contain a granules that provide various growth factors and
cytokines, such as platelet derived growth factors (PDGF), transforming growth factor B1 (TGF B1), TGF B2,
vascular endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF) and epithelial growth factor
(EGF)*®®, which are important for healing processes by influencing inflammation, angiogenesis, stem cell
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migration and cell proliferation.?**?°*3% According to the working definition of PRP, the concentration for PRP
must be 1,000,000 platelets/ul,*>** to best stimulate proliferation of endothelial cells and angiogenesis, which
in turn has a positive effect on certain diseases.>*?

PRP is produced from the individual’s own blood by centrifuging venous blood and removing erythrocytes and
platelet poor plasma. There are different systems for the production of PRP (commercially marketed systems or
systems developed specifically for experimental studies), resulting in heterogeneous preparations.’®® This
affects the comparability of PRP studies.

Mechanisms of action and efficacy:
Vulval lichen sclerosus

In a randomized, double blind, placebo-controlled trial 19 women received 2 treatments of PRP (5 ml each
(subdermally / intradermally) separated by 6 weeks) and 10 received placebo treatments. There was no
significant difference in the histopathological evaluation of inflammatory infiltration or in the Clinical Scoring
System (CSS) for vulval LS between PRP and placebo.***

15 patients treated with the same treatment regimen in an uncontrolled pilot study. 7/12 (58%) patients who
completed the trial showed decreased inflammation on their post treatment biopsies, and 5/12 (42%) had no
change or an increase in inflammation. The Investigator's Global Assessment (IGA) indicated a statistically just
significant improvement after treatment (pre-treatment: 2.6740.49 vs post-treatment 1.83+0.83; p=0.0054).
Changes in subjective VAS scores for pruritus and burning were not statistically significant.>*®

A small uncontrolled cohort study of 28 women unresponsive to topical steroids were treated with 3 PRP
treatments 4 to 6 weeks apart and again at 12 months. After the last treatment, no lesion was visible in 8 (29%),
in 17 (61%) the lesion was smaller than at the beginning of the therapy and in 3 (11%) there was no change. 15

patients (54%) had no more symptoms after treatment.?®

Penile lichen sclerosus

45 male patients, who failed to improve after at least 6 months of ultrapotent topical steroid therapy or who
requested an alternative treatment, were treated with at least two (median 4; range 2 — 10) PRP treatments (1—
3 ml each). The authors described a significant improvement after PRP treatment (p < 0.001), both in the IGA
on a six-point Likert scale and in the DLQI (change of IGA 2.04 + 0.71; change of DLQI 7.73 + 4.92).3%

Mixed

In a case series by Tedesco et al. 13 male and 18 female patients with genital LS were treated with 2-4 mL of
PRP 3 times every 15 days.*®® After 12 months follow-up, an improvement of the symptoms was observed in 19
patients (62%), stability was observed in 11 patients (35%) and worsening of the disease was observed in one
patient (3%).>° In a later study Tedesco et al. compared the efficacy of PRP in 43 male and 51 female patients
with genital LS.?*’Also in this trial patients received 2-4 mL of PRP 3 times every 15 days. It is unclear whether
the patients described in the first trial were also included in this study. 52.1 % of the patients were symptom
free after PRP therapy, but 14.9 % of the patients stated that they were symptom free before the PRP treatment.
The number of patients who still suffered from itching, pain and burning after the treatment was significantly
reduced in both sexes (women: 80-->22%, 33-->8%, 37-->16% respectively; men: 37-->9%, 19-->5%, 23-->3%
respectively). A statistically significant reduction in dyspareunia was only observed in men (men 34% -->12%;
women 37% -—->31%).%%

54



EUROGUIDERM GUIDELINE [Lichen EuroGuiDerm
sclerosuis) Centre for Guideline Development

Dosage:

There are no dosage standards. In most studies, 2-5 ml of PRP were injected subdermally and

intradermally.3%%39>3%310 |n most studies, 2-3 treatments were applied at intervals of 2-6 weeks.?%4306309310

However, there were also patients who received up to 10 PRP treatments.>”’
In some studies, PRP was activated with CaCl, or thrombin before injection to stimulate the platelet

degranulation.’*®*'! In other studies, no prior ex vivo activation took place.

Safety:
No adverse reactions were reported except transient discomfort and bruising at the injection sites.*®

Special considerations:

Some studies mention that the injection site was anaesthetised with numbing creams or injections of local
anaesthetics before PRP treatment.3°%3073%

There are some small trials investigating the efficacy of surgical interventions with additional PRP treatment. In
a RCT 40 patients with genital LS (16 females; 24 males) were treated with adipose tissue derived stromal
vascular fraction (ADSVF) or with ADSVF-enriched PRP therapy. The combination therapy was not better and in
advanced disease even worse.*!® In other uncontrolled cohort studies patients were treated with adipose-

derived mesenchymal cells and PRP or with adhesiolysis followed by PRP.**313
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8.4 UV therapy

We suggest UVA 1 therapy in women with genital lichen sclerosus as a

second choice treatment, taking into account carcinogenicity and 1t
practicality.

>75%
We recommend against UV therapy in girls with genital lichen sclerosus. "
We cannot make a recommendation with respect to UV therapy in men (14/15)1

with genital lichen sclerosus. Evidence- and

consensus-
based

We recommend against UV therapy in boys with genital lichen sclerosus.

We recommend UV therapy in patients with extragenital lichen sclerosus.

1 Abstention

Direct evidence available for:
e  Women:
o 1RCT(UVA-1)
= Improvement of symptoms: GRADE @D OO low- BOQOQ very low
= QoL: GRADE @B low
= Physician global assessment: GRADE @ OQQ very low
e  Extragenital:
o 2 non-comparative/non-prospective studies (UVA-1) (n=20)
e  Mixed (genital and extragenital involvement):
o 1 non-comparative/non-prospective study (UVA-1) (n=14)

For specific results, see Evidence report

Mechanisms of action and efficacy:
Phototherapy, especially with ultraviolet (UV) A, is an effective and well established treatment option for

sclerosing skin diseases such as morphoea and extragenital LS, and numerous studies (including prospective
controlled trials) have been performed for both conditions.?'**!® In contrast, only few data exist on the efficacy
of UV therapy for genital LS, and most reports are based on small case series or single case reports. In an open
pilot study including 12 patients with anogenital inflammatory diseases (including genital LS, genital lichen
planus, and vulval eczema), cream psoralen plus UVA (PUVA) chemophototherapy resulted in a significant
clinical improvement (reduction in size of lesions, erythema, and/or pruritus; 10-20 treatments in most
patients).>'® In 2006, the first case series of genital LS treated with UVA1 phototherapy was published. All
patients were women with severe genital LS uncontrolled by ultrapotent topical corticosteroids. Three patients
had moderate and two had minimal clinical improvement, and one of these relapsed within 3 months and
another after a year. Both had a further course of UVA1 therapy, resulting in minimal improvement in one and
moderate improvement in the other. In the remaining three, disease severity had improved to a point where

intermittent use of topical corticosteroids resulted in acceptable control.??°
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In a randomized-controlled study comparing the efficacy of UVA1 phototherapy (applied in a special UVA1
device) with high potent topical corticosteroids (0.05% clobetasol propionate) in 30 women with genital LS,
UVAL1 resulted in a significant clinical improvement but was inferior to topical high potent corticosteroids with
respect to practicability, relief of itch, and improvement in quality of life. The predominantly reported short-
term adverse effects of UVA1 phototherapy in this study were mild and included erythema, pruritus, xerosis
cutis, and tanning.??*

Dosage:
Low (20 J/cm?) or medium (50-50 J/cm?) dose UVA1 phototherapy for a total of 40 applications per cycle.

Safety:
In general, UVA1 is well-tolerated, side-effects might include early erythema directly after irradiation, tanning

of the irradiated lesion as well as itching or burning shortly after treatment.

Monitoring:
If possible, clinical examination during UVA1 should be performed weekly or every 14 days.

Special considerations:
UVA1 phototherapy can be combined with topical corticosteroids or topical calcipotriol (2 hours before or after
irradiation).

UVAL1 is less potent than topical high-potent corticosteroids in supressing signs and symptoms of genital LS.
UVA1 might be considered as alternative therapy for genital LS in cases that failed to respond to other
treatments.

UV light in extragenital lichen sclerosus

Only few studies exist on the safety and efficacy of UV light in extragenital LS.****** However, the efficiency of
UVAL phototherapy in extragenital LS was first established by Kreuter et al. in 2001.>>® The authors report
improvement of LS lesions following 40 sessions of long-wave UVAL irradiation (four sessions per week for ten
weeks, total of 40 treatments, 20 J/cm? low-dose UVA1 per session, 800 J/cm? cumulative dose). One year later,
Kreuter et al. were able to present the improvement of extragenital LS in ten patients, all being treated by the
established standard irradiation protocol.?**3*

As far as PUVA therapy in extragenital LS is concerned, one case report demonstrated a promising therapeutic
attempt.>?® Interestingly, single UVA1 progressed from 0.3 to 2.3 J/cm?resulting in a cumulative dose of 31.7

J/cm? during a six week period.

Narrowband (NB)-UV-B phototherapy alone or in combination with salt water (balneophototherapy) is a well-
established therapy for psoriasis. Similar to UVA1, only few case reports exist on NB-UVB for extragenital
LS.3*23%” However, a large RCT in patients with morphoea has shown that NB-UV-B significantly improved skin
lesions, but medium-dose UVA1 was significantly more effective than NB-UV-B.**® Based on these findings, NB-
UV-B might be considered as an alternative treatment for extragenital LS in centres where UVA1 is not available.
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Care has to be taken in patients who may have additional connective tissue diseases, such as lupus

erythematosus, which may pose a contraindication for light treatment.
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8.5 Photodynamic therapy

We cannot make a recommendation with respect to photodynamic 0
therapy in women with genital lichen sclerosus. (off label).

We recommend against photodynamic therapy in girls with genital lichen

sclerosus. >75%

We cannot make a recommendation with respect to photodynamic 0 J

therapy in men with genital lichen sclerosus. (off label) (14/15)1
Evidence- and
consensus-

We recommend against photodynamic therapy in boys with genital lichen based

sclerosus.

We cannot make a recommendation with respect to photodynamic 0

therapy in patients with extragenital lichen sclerosus. (off label)

1 Abstention

Direct evidence available for:
e  Women:
o 1RCT (ALA-PDT)
= Improvement of symptoms: GRADE @D OO low
o 11 non-comparative/non-prospective studies (ALA-PDT) (n=423)
For specific results, see Evidence report

Mechanisms of action and efficacy:
In contrast to UV therapy, robust data exist on the use of photodynamic therapy (PDT) in vulval LS. A recently
published review of the literature on PDT for genital LS included 11 prospective studies, 5 case series, and 4 case

reports.®*® Only one controlled cohort study exists.>** The number of patients in all studies on PDT for vulval LS
ranged from 1 to 102. 5-aminolevulinate (5-ALA) was used as the photosensitizer in the majority of studies
(n=17), and 19 reports used red light (one report used green light) as light source. In 16 studies, resolution of
pruritus, which causes major discomfort for patients with vulval LS, was reported. Besides subjective symptoms,
Li et al. reported a significant reduction of objective LS findings including leucoplakia, erythema, hyperkeratosis,
purpuric lesions, and itching related excoriations.**> However, other studies found no objective improvement
following PDT.?%*3%*

Dosage:
In most studies, 20% 5-ALA was applied for 4-6 hours (mostly 3 hours), followed by coherent (630nm) or non-

coherent (570-670nm) red light. Doses might fluctuate between 9 and 180 J/cm?, with a range of 100150 J/cm?
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in most studies. For light intensity, a minimum of 40 and a maximum of 700 mW/cm? can be applied. 3 to 5 PDT
procedures might be necessary.

Safety:
The overall tolerability (pruritus and mild pain in most cases) of PDT in vulval LS was good, and none of the

studies were discontinued due to complications. PDT treatments may be repeated several times, with no risk
for development of resistance.

Special considerations:
PDT is a valuable therapeutic option for vulval LS refractory to standard treatment with high potent topical
corticosteroids. PDT is particularly effective in terms of resolution of subjective symptoms, e.g. pruritus.
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8.6 Laser therapy

We cannot make a recommendation for fractionated ablative CO, laser
treatment in women with genital lichen sclerosus.

We cannot make a recommendation for non-ablative Nd:YAG laser in
women with LS in order to soften the tissue.

We cannot make a recommendation for ablative CO, laser treatment in
men with genital lichen sclerosus.

We cannot make a recommendation for non-ablative Nd:YAG laser in men
with Lichen sclerosus in order to soften the tissue.

We cannot make a recommendation with respect to laser treatment in
patients with extragenital lichen sclerosus.

We cannot make a recommendation for combination laser treatment in
lichen sclerosus (e.g. ablative and non-ablative).

We recommend against using laser treatment in children with Lichen
sclerosus.

Direct evidence available for:
. Women:
o 2 RCTs (CO: laser)

= Qol: GRADE ®DD moderate
= Sexual function: GRADE @O QOO very low
= Urinary function: GRADE @D OO low

= Physician global assessment: GRADE @D OO low
= Minor adverse events: GRADE @O OO very low
o 1RCT (Nd:YAG laser)

= Patient global assessment: GRADE @D OO low
= Physician global assessment: GRADE @O QOO very low
o 6 non-comparative/non-prospective studies (CO2 laser) (n=159)
o 1 non-comparative/non-prospective study (Er:YAG laser) (n=28)
e  Females age unclear:
o 1 non-comparative/non-prospective study (CO:z laser) (n=42)
. Men:
o 2 non-comparative/non-prospective studies (CO: laser) (n=72)

= Improvement of symptoms: GRADE @D low - ®OOQ very low

= Patient global assessment: GRADE @D OO low - ®OOQ very low

= Improvement of symptoms: GRADE @D OO low - BOQOQ very low

0
0
0
100%
100 % Agreement
0
(15/15)
Evidence- and
consensus-
0 based
0
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e Mixed adults:
o 1 non-comparative/non-prospective study (CO: laser) (n=10)
For specific results, see Evidence Report

General introduction to laser treatment in lichen sclerosus

Laser therapy has recently been suggested as a new treatment option for genital LS. Recommendations are
based on a few studies including mostly women.

Patients should be aware of commercial practices highlighting the efficacy of laser therapy in genital LS. Before
performing laser therapy, patients should carefully discuss such treatment with a practitioner (dermatologist,
gynaecologist, urologist) specialized in the management of LS.

What is the aim of laser treatment in LS? / What can be achieved with this treatment in LS?
Various lasers are in use:

Fractionated CO, laser has got a wavelength of 10,600 nm allowing a superficial microablative effect in soft
tissues. The ablative CO, laser may reduce hyperkeratoses, but will not suppress the inflammatory process and
should therefore be used in combination with topical steroids. It is especially useful in hyperkeratotic disease.
(Ongoing studies NCT05010421, NCT04951206, NCT05243563, NCT03665584).

Nd:YAG laser, 1064 nm wavelength, has an adequate penetration depth (5 mm) to induce a heat response in
the dermis without ablative change. It is thought to reduce inflammation and remodel collagen, and possibly
softens sclerosis and reduces fissuring. It is not known if e.g. during and after Nd:YAG laser treatment topical
anti-inflammatory treatment will be needed.

By variation of pulse settings, the Er:YAG laser with a wavelength of 2940 nm can be used in an ablative or a
non-ablative mode. Non-ablative settings have an adequate penetration depth to induce a heat response in the
dermis, ablative settings enable the peeling of the skin surface.

The combination of Er:YAG and Nd:YAG lasers allows superficial ablation plus regeneration of the deep
connective tissue (ongoing study NCT03926299).

A systematic review for laser treatment in genital LS discusses 24 studies, including 6 RCTs.*° Diode laser, non-
ablative Nd:YAG laser and fractionated CO; laser were used. Unfortunately, results were highly heterogeneous
and the methodological quality was very low. Therefore, no meta-analysis could be performed. The authors
conclude that there is not enough high-quality evidence to recommend laser treatment for genital LS and that
long-term data over 6 months are missing.

Carbon dioxide (CO,) laser

Efficacy
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In a prospective, randomized, double-blind and placebo-controlled study comparing 19 women treated with
fractionated CO, laser and 18 women with a sham laser, no significant improvement in the histopathological
change of vulval LS with fractionated CO, laser therapy compared with sham treatment (95% Cl -1.14, 1.06,
P=.76) was found, indicating that fractionated CO, laser is not an effective monotherapy for genital LS.>*° A large
placebo effect has been observed since women in both the active treatment arm and sham treatment arm
experienced a statistically significant improvement in symptoms, highlighting the importance of randomized
controlled trials.

Two studies analysed the efficacy of the CO, laser treatment in men and women with no other disease than
LS.?3>3% |n a retrospective study of 62 men, Windahl showed that after a median follow-up of 14 years, 80% of
the patients had neither symptoms nor signs of LS. **> However, no control group or histopathological evaluation
was available. Kartamaa et al. retrospectively concluded the efficacy of the CO; laser for skin lesions in a small
number of patients, 5 men and 5 women. Skin lesions improved but reoccurred in some patients. **°

Results are conflicting and potential confounders have to be considered: a) there is a known positive effect of
the fractionated laser treatment on the genitourinary syndrome of menopause (GSM). Therefore, because of
potential overlap of symptoms in some studies it may be difficult to clearly distinguish if the treatment effect is
improving GSM or LS symptoms?,; b) in some studies, topical steroids were continued during laser treatment?
and c) methodological quality was poor®**3*, In summary, a beneficial effect of the CO, laser on clinical
symptoms in women with genital atrophy (GSM) can be assumed, however, a direct effect on the lichenoid
inflammatory reaction of LS is at this point questionable.

Safety

CO; laser treatment of genital LS was mostly well tolerated.?*”**® Before treatment, numbing of the skin is always
needed.

Balchander et al. described a burning pain lasting for more than 7 days in 2 out of 40 women.*** Minor burning
and blistering at the laser site has also been observed by Burkett et al. 3*°

Ongoing trials:
NCT03665584: The purpose of this study is to look at the efficacy and safety of the FxCO, laser treatment
(laser energy emitted) for LS as compared to a sham treatment (very minimal laser energy emitted).

NCT05010421: In this prospective, randomized, open-label, comparative study, treatment success after 3
courses of non-ablative treatment with CO,; laser every 14 days will be compared with treatment success after
topical application of clobetasol 0.05% over 3 months (daily in the first month, every other day in month 2, and
3 times/week during month 3) at the time point 3 months after treatment initiation.

Neodymium:yttrium aluminium garnet (Nd:YAG) and Erbium:yttrium aluminium
garnet (Er:YAG) lasers

Efficacy
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In a randomized, non-blinded study comparing 20 women using both topical steroids plus 3 non-ablative Nd:YAG
laser sessions to 20 women using topical steroids alone, Bizjak-Ogrinc et al. showed no statistical difference in
inflammation between the two groups comparing pre-treatment and post-treatment biopsies.*** Symptoms
including itch, burning and pain rated on a visual analogue scale were reduced in both groups compared with
baseline but they were statistically significantly better in the laser group at one and 3 months follow-up and the
effect was still significant at 6 months, although these symptoms started to increase again.

A non-controlled study of 28 women treated with Er:YAG laser showed a statistically significant reduction of
itching and pain (pre- versus post-treatment) but no change in dyspareunia and hyperkeratosis.>*? A control
group or histopathological evaluation of the effect was not available.

Safety

Nd:YAG laser treatment for genital LS was well tolerated. Numbing of the skin is not necessarily needed. Some
patients reported minimal discomfort described as a sensation of warmth in the study of Bizjak-Ogrinc et al.3*

In the study of Gomez Frieiro et al. 7% of the women considered the treatment by Er:YAG as tolerable.**

Ongoing trials:

NCT03926299: The aim of this study is to test a new, minimally invasive dual laser technique to treat vulval LS.
Efficacy and safety of the thermal non-ablative Nd:YAG laser and the ablative Er:YAG laser (FotonaSmooth SP®
Spectro laser device) is determined and compared to the current standard treatment with high dose topical
steroids. The hypothesis is that laser therapy is effective and similar to standard steroid therapy. Results are
expected in 2023.
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8.7 Cryotherapy

We cannot make a recommendation with respect to cryotherapy in 0
women with genital lichen sclerosus.

We cannot make a recommendation with respect to cryotherapy in girls 0
with genital lichen sclerosus. 100%
100 % Agresment
We cannot make a recommendation with respect to cryotherapy in men 0
with genital lichen sclerosus. (21/21)
Evidence- and
consensus-
We cannot make a recommendation with respect to cryotherapy in boys 0 based

with genital lichen sclerosus.

We cannot make a recommendation with respect to cryotherapy in 0
patients with extragenital lichen sclerosus.

Direct evidence available for:
e  Women and girls:
o 1 non-comparative/non-prospective study (n=31)
For specific results, see Evidence report

Mechanisms of action and efficacy:

Cryotherapy, also known as cryosurgery or cryoablation, is a minimally invasive procedure to freeze superficial
cutaneous lesions. Liquid nitrogen (temperature —196°C) is used in most cases as cryogen. Cryotherapy is an
easy to perform, inexpensive and highly effective treatment option for a variety of cutaneous diseases, including
actinic and seborrheic keratoses, viral warts, or keloids.>** It may be applied as open spray, cryoprobe or close
contact technique.?** No controlled studies exist on the use of cryotherapy for vulval LS. In a retrospective case
series of 22 adult and 9 juvenile patients with vulval LS, all patients experienced a significant clinical

improvement of skin lesions and symptoms, especially in pruritus.?*

Dosage:
Based on the current lack of robust data, cryotherapy cannot be recommended as a first or second line

treatment for vulval LS. However, in experienced hands cryotherapy may be considered (1 cycle for 4 to 8
seconds on an area of about 4 square centimetres, excluding the clitoris, preferably in open spray or cryoprobe

technique after application of topical anaesthetic agents) as a treatment option in patients with unbearable
pruritus in whom guideline-conform treatment has failed.

Safety:
Patients have to be informed about side effects of cryotherapy, which include blistering of the skin and pain.
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8.8 Systemic treatment

>75%
We suggest acitretin, taking into account teratogenicity, if systemic 2 J
therapy is needed in women with genital lichen sclerosus. (off label) (17/18)!
Evidence- and
consensus-
based
>75%
We suggest acitretin if systemic therapy is needed in men with genital PN J
lichen sclerosus. (off label) (15/17)2
Evidence- and
consensus-
based
>75%
We suggest MTX, taking into account teratogenicity, if systemic treatment ‘
is needed in adult patients with genital and/or extragenital lichen »
sclerosus. (off label) (15/16)1
Consensus-
based
100%
100 Agreement
We recommend against potassium para-aminobenzoate as a treatment
for lichen sclerosus. (15/15)

Evidence- and
consensus-
based

1 Abstention

22 Abstention

Direct evidence available for:
e Women:
o 1 RCT (acitretin)
= Improvement of symptoms: GRADE @®D moderate
. Patient global assessment: GRADE @®D (O moderate
=  Minor adverse events: GRADE @D high
. Men:
o 1 RCT (acitretin)
= Improvement of symptoms: GRADE @®D moderate
= QoL: GRADE ®@®®( moderate
= Physician global assessment: GRADE @@ P high
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e Mixed adults:
o 1RCT (paraminobenzote)
= Improvement of symptoms: GRADE @O QOO very low
e  Extragenital LS:
o 1 non-comparative/non-prospective study (MTX) (n=24)
For specific results, see Evidence report

Introduction

Many systemic treatments have been tried to improve LS. These include glucocorticosteroids; oral retinoids;
ciclosporin; methotrexate; hydroxycarbamide, an antineoplastic drug used in myeloproliferative disorders;
cycloferon, a low molecular weight interferon inducing substance; fumarate, used in the treatment of plaque
psoriasis; hydroxychloroquine an antimalarial drug, used to reduce inflammation in the treatment of e.g.
rheumatoid arthritis and lupus erythematosus; antibiotics (penicillins, cephalosporins, dirithromycin,
doxycycline etc.); sulfasalazine, a sulfa drug and derivative of mesalazine, used in the treatment of inflammatory
bowel disease and rheumatoid arthritis; Vitamin D, 1,25-dihydroxyvitamin D, the biologically active, hormonal
form of the nutrient is important in the metabolism of calcium and phosphorus and is critical in building and
maintaining healthy bones; Vitamin A & E, Vitamin A plays a role in regulating epithelial proliferation and
differentiation, there are anti-oxidant effects of Vitamin E; potassium para-aminobenzoate, PABA is an
intermediate in the bacterial synthesis of folate (Vitamin Bx) and is structurally similar to Sulfonamide drugs.
The potassium salt is used as a drug against fibrotic skin disorders.?”? Biologics were recently tried in single cases,
bigger studies have to show their effect.

The level of evidence is very low and the drugs are not tried in all forms of LS.

Systemic retinoids

Mechanisms of action and efficacy

There are several case series as well as two RCTs reporting on the treatment of LS with oral retinoids. In an open
uncontrolled study Mgrk et al. observed an improvement of clinical symptoms (patients’ and physicians’
assessment) in 6 of 8 patients with treatment-resistant vulval LS on oral etretinate (1 mg/kg/day) after 14-18
weeks.>*® Romppanen et al. treated 19 women with vulval LS with oral etretinate for 3 months (initial dose 0.54
mg/kg/day, maintenance dose 0.26 mg/kg/day).>* A decrease in severity was achieved in nearly all cases among
the group with severe vulval dystrophy.**’ Furthermore, two small double-blind, placebo-controlled studies for
the treatment of genital LS with acitretin are published.>**** In a multicentre, double-blind study, Bousema et
al. treated patients (78 enrolled, 46 included in efficacy analysis) with vulval LS with 20 to 30 mg acitretin or
placebo for a total of 16 weeks. Symptoms and signs improved in the treatment group as well as in the placebo
group. However, intensity of all symptoms and signs was lower in the acitretin group, with a statistically
significant difference for pruritus, atrophy, and hyperkeratosis.>*® In another RCT by loannides et al., 52 male
patients with severe, long-standing LS were randomised in a 2:1 ratio to receive acitretin (35 mg) or placebo for
20 weeks. Mean total clinical score of the acitretin group was significantly lower than that of the controls, which
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was also accompanied by a significant improvement in mean DLQI.>** Based on these results the authors
concluded that acitretin is effective in longstanding male LS.>*®

Safety

Retinoids are usually well tolerated, but sicca symptoms often occur as a side effect. Cholesterol, triglycerides
and liver enzyme levels s can increase during therapy, and should be checked regularly before and during
therapy. Systemic retinoids are highly teratogenic, therefore all women of childbearing age must use safe
contraception (during therapy and, depending on the drug, for up to three years after cessation of therapy).

Special considerations

Retinoids may be considered if standard therapy for LS has failed.

Methotrexate

Mechanisms of action and efficacy

Methotrexate (MTX) is an antimetabolite and antifolate drug and acts by inhibiting the metabolism of folic acid.
It is used in treatment of cancer and autoinflammatory diseases. A retrospective case series described 28
patients with LS, (24/28 with extragenital involvement) who were treated with MTX 2.5 to 17.5 mg weekly. There
was initial improvement of LS in 21/28 cases and sustained improvement in 15 cases. Most patients were treated
in combination with topical steroids or tacrolimus.>*° In another trial 7 patients with generalized LS (5 genital
plus skin; 2 only skin) were treated with high-dose intravenous methylprednisolone sodium succinate, given as
a 1000mg single dose for 3 consecutive days monthly plus MTX 15mg/week (oral) for at least 6 months (max. 10
months). All were previously unsuccessfully treated with topical steroids and UV phototherapy. Cutaneous LS in
all patients improved after usually 3 months of treatment; 100% cure was not achieved and the effect on genital
lesions was not reported. Adverse effects observed (nausea in 3 patients, headache in 3, and a 2-fold increase
of liver enzyme levels in 1) were moderate and disappeared after the end of treatment.*** A patient with
generalized LS involving the skin and anogenital site was successfully treated with MTX 10mg/week for 8

months; improvement was noticed by 3 weeks and excellent response after 5 months.3*?

Dosage

MTX between 10 and 15 mg/week (subcutaneous or oral) for 6 months possibly combined with systemic
steroids is reported to improve treatment resistant generalized LS.

Safety

The most common side effects are gastrointestinal problems, headache, fatigue, mood changes®>, and elevated
liver enzymes. Pancytopenias occur mainly in overdoses. Idiopathic pulmonary fibrosis has rarely been reported.
Before starting MTX therapy, chronic infections (e.g. hepatitis B/C, HIV, tuberculosis) must be excluded and
vaccinations following local guidelines are recommended. Complete blood count, kidney and liver profile are
mandatory before and regularly during therapy. National guidelines should be consulted.

Special considerations
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Taking 5 mg of folic acid per week on a “non-MTX day”, e.g. 24 hours after the administration of MTX, may
reduce haematological side effects. Women and men must use safe contraception during therapy and for 6
months after therapy.

Potassium para-aminobenzoate

Mechanisms of action and efficacy

PABA is an intermediate in the bacterial synthesis of folate (Vitamin Bx) and is structurally similar to sulfonamide
drugs. The potassium salt is used as a drug against fibrotic skin disorders.

A double blind placebo-controlled trial of oral para-aminobenzoate (Potaba) was carried out with 25 patients
suffering from genital and extragenital LS. Potaba 3 g capsules four times daily versus placebo was tested in a
RCT. Of the 21 patients who completed the two months trial, six showed some improvement on Potaba against
seven on the placebo, an insignificant difference. Adverse effects were bad taste, vomiting and a rash.***
Potassium para-aminobenzoate cannot be recommended.

Doxycycline

Mechanisms of action and efficacy

The hints towards Borrelia burgdorferi as a trigger in LS are impressive and accumulating but remain conflicting.
There are few reports about antibiotic treatment in LS, however, doxycycline, penicillins and cephalosporines
were successfully used®”*2*'%; this warrants further study.

There are hardly any studies on the effect of doxycycline in LS, however, if standard treatment with topical
steroids fails, doxycycline may be tried.

Other therapeutic approaches

There are initial considerations and first case reports of treatment with biologics. A case of extragenital LS with
itch and lichenification responded to dupilumab®® and a case of ankylosing spondylitis and extragenital LS
responded to secukinumab.?®*® Two case reports described two patients with penile LS treated with intralesional
adalimumab 40 mg/ml either twice weekly for 3 months (then every 6 weeks for 8 months) or once every 2
weeks for 8 weeks.*®”**® Both patients achieved significant improvement, with one patient experiencing
complete relief of urinary symptoms after four biweekly injections and later CR after transitioning to
subcutaneous administration of adalimumab. The other patient achieved near CR after 4 weeks, which was
sustained for 8 months until a 10-week gap in treatment resulted in relapse. The patient was thereafter

continued on biweekly injections with maintenance of mild disease. No side effects were reported.>*°
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8.9 Surgical interventions

We suggest de-adhesion / synechiolysis / perineoplasty in women with
lichen sclerosus who have a persistent introital stenosis that causes
mechanical problems in voiding or sexual intercourse, despite guideline-
conform treatment with steroids.

We recommend against surgical treatment for management of genital
lichen sclerosus in girls.

>75%

» | O

(14/17)1
Consensus-
based

>75%

=)

(17/18)

Consensus-
based
100%

We suggest circumcision, preferably removing the complete foreskin if oA
guideline-conform treatment with e.g. steroids in men with phimosis 1
caused by lichen sclerosus fails. (16/16)

Consensus-
based
100%

We suggest frenuloplasty in combination with intralesional triamcinolone
or alternatively, a complete circumcision if guideline-conform treatment 10—
. . . . . T
with e.g. steroids in men with scarring or shortening of the frenulum (13/13)
) - 13/13
caused by lichen sclerosus fails.

Consensus-
based
>75%

We suggest urethroplasty using oral mucosa grafts in men with urethral ‘.
stricture due to lichen sclerosus causing mechanical problems in voiding »
or sexual intercourse. (12/15)2

Consensus-
based
100%

We suggest circumcision, preferably removing the complete foreskin if 100 % Agreement
guideline-conform treatment with e.g. steroids in boys with phimosis ™
caused by lichen sclerosus fails. (15/15)

Consensus-

based
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>75%
We suggest frenuloplasty in combination with intralesional triamcinolone, ‘
or alternatively, a complete circumcision if guideline-conform treatment 2 J
with e.g. steroids fails in boys with scarring or shortening of the frenulum
1
caused by lichen sclerosus. (13/15)
Consensus-
based
12 Abstention
23 Abstention
Prior to surgery in females we recommend
* that women are informed about and agree to the continuation of
topical treatment after surgery, usually with topical steroids.
* interdisciplinary counselling including specialized pelvic floor
physiotherapists and sex therapists. >75%

For surgical procedures in males we recommend

=

(14/15)1
Consensus-
based

* removing the complete foreskin

* having the removed foreskin investigated by a histopathologist to
confirm lichen sclerosus and to exclude precancerous lesions like
severe dysplasia, requiring a close follow-up after surgery.

* pre- and post-operative treatment with topical corticosteroid
ointments, e.g. 4 weeks before and 4-12 weeks after the
procedure, starting 1 week postoperatively.

1 Abstention

Surgical interventions in females

Vulval LS can at any age cause scarring of the genitalia including agglutination of the labia minora, phimosis of
the clitoral hood and narrowing of the introitus®****3%? |eading to a decreased quality of life including sexuality
and voiding problems. Surgical interventions in females with LS are indicated to improve urinary and sexual
function, quality of life, treat precancerous lesions or vulval cancer. Treatment of LS associated vulval cancer will
not be discussed in this guideline.

71



EUROGUIDERM GUIDELINE [Lichen EuroGuiDerm
sclerosuis) Centre for Guideline Development

Women with vulval LS have a significantly decreased Female Genital Self-Image Scale (FGSIS), which correlates
with sexual function.®®® Brauer et al. investigated the motives of women with LS undergoing surgery.’ The main

III

motives were the desire to be a “normal” woman, the desire to sexually satisfy the male partner, and the desire
to regain the experience of intimacy and sexual enjoyment.*®** However, Lauber et al. observed a high number
of patients with recurrent LS activity after surgery (56.1 %); this may be triggered by increased sexual activity
after surgery or surgery itself.**> Also Rangatchew et al. describe an increase in dyspareunia/apareunia after

surgery in sexually active women as a result of LS relapse.?®

Furthermore, several other factors affect women’s sexual life apart from LS, such as pelvic floor and vaginal
spasms, lower urinary tract symptoms (LUTS) and psychological aspects. Some of the patients also report
sensory symptoms, which might not only be due to scarring, but driven by damage of small nerve fibres during
the course of LS.’

Interdisciplinary counselling including specialized pelvic floor physiotherapists and sex therapists prior to surgery
is crucial. Surgery requires a strict protocol of perioperative treatment, including good local care and pre- and
postoperative application of topical steroids until the wounds are healed. Prior to surgery, the motivation for
vulval surgery and the expectations regarding the surgical outcome need to be clarified and discussed in order
to achieve treatment satisfaction. Surgical treatment should be reserved for symptomatic patients suffering e.g.
from recurrent tearing during intercourse (vulval granuloma fissuratum), phimosis with possibly decreased
clitoral sensation and stenosis of the introitus or urethral opening.

All these factors need to be discussed prior to surgery and patients need to be carefully selected in order to have
a good chance for the desired outcome after surgery. Furthermore, after the surgery the recommended
treatment for LS (anti-inflammatory treatment, emollients) has to be continued long-term.

Women with LS very often suffer from lower urinary tract symptoms (LUTS), including abacterial cystitis.
Urethral strictures due to LS are hardly observed in women and surgical intervention for this problem in females

is sparsely described.®®

Perineoplasty (modified Fenton's procedure), during which the posterior fourchette is excised and replaced by
a tension-free vaginal advancement flap, was shown to be a safe procedure in these patients, with a low
complication and a high satisfaction rate.?*°3”

Perineoplasty provides good functional results, enabling patients to resume or regain painless vaginal
intercourse with a high satisfaction rate and low complication rate. In a long-term survey of 41 patients who
underwent perineoplasty and de-adhesion, the overall satisfaction rate improved over time (90% after at least
6 months), suggesting good long term results in compliant patients.>*> However, in this study patients underwent
surgery to improve their sexual life, but 31.7% of patients were postoperatively not sexually active. There are
no randomized studies available in this setting, so it can be assumed that studies are performed in highly
selected patients. More recent studies report that surgery improved the sexual life in most patients, however,
most patients still had pain during intercourse.?®>3%6372374375 |n most studies patients were treated
perioperatively with topical steroids. In case the perineoplasty procedure is not successful or as an alternative
approach Frapell et al. suggests a double opposing Z-plasty with VY advancement of the perineum (Plymouth
procedure).?’®
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Other surgical treatments are the lysis of the labial fusion, de-hooding of the clitoral glans in case of phimosis

(de-adhesion) and anterior vestibuloplasty with vaginal epithelium grafts, 3372372374

Surgical interventions in males

If the standard anti-inflammatory treatment of LS in males does not lead to the desired result, surgery may be
an option.

There is no surgical gold standard for the treatment of male genital lichen sclerosus. All recommendations have

been based on non-randomized studies and expert opinion.?”’

Indications for surgery in males with LS are:
e Phimosis
e Sclerosis of the frenulum
e Lesions of the glans (expecting that they may improve after removal of the foreskin)
e Urethral strictures
e Cancerous or precancerous lesions

Circumcision for phimosis and changes of the glans
e Complete removal of the foreskin is recommended
e The removed foreskin should be sent for histological investigation to confirm LS and to exclude
precancerous lesions like severe dysplasia or carcinomas, requiring a close follow-up after surgery.
e During circumcision it is mandatory to carefully evaluate and calibrate the external urethral meatus and
navicular urethra (e.g. using progressive Nelaton plastic catheters from 10 to 16 Charriére).
e Potential adverse effects must be explained to the patient:

- bleeding,

- infection,

- meatal stenosis,

- loss of sensibility of the penile skin and/or

- fistulae of the urethra after circumcision are rare, even in case of LS surgery;

- psychological problems (rare)

- circumcision in general bears the risk of meatal stenosis (around 1%), mainly seen in boys
(because of the small lumen), butin cases of LS it is tenfold higher (10%). The reason could be
the inflammatory process of the perifrenular area.

e In obese patients with LS the “environment” has to be restored. Occlusive effects of a “fat apron” need
to be avoided and repaired if possible.

e Circumcision offers the highest rate of cure, but if the foreskin is preserved, preputioplasty and
intralesional triamcinolone may be offered.

Urethral strictures
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The involvement of the urethra in LS is well known. Often the anterior male urethra (meatus, navicular, penile
and bulbar tracts) is affected in genital LS,*’®3%° however, also other parts of the urethra may be affected.®®! LS
patients presenting with obstructive or irritative urinary symptoms are requested to have uroflowmetry and
retrograde and voiding urethrography performed to determine if and where LS affects the urethra.

The surgical interventions for LS urethral stricture repair are related to the site and extension of the disease.

1. Strictures involving the external urinary meatus and navicular urethra are managed by:
A) Wide meatotomy
B) One-stage meatoplasty using oral mucosa transplant
C) Two-stage meatoplasty using oral mucosa transplant

2. Strictures involving the-penile urethra are managed by:
A) First-stage urethroplasty (Johanson procedure).
B) One-stage urethroplasty using oral mucosa transplant.*®

C) Two-stage urethroplasty using oral mucosa transplant.

3. Strictures involving the penile and bulbar urethra (pan-urethral stricture) are managed by:

A) One-stage urethroplasty using two oral mucosa grafts transplant.**

B) Definitive urinary diversion by perineal urethrostomy.?233843%>

It is very difficult to provide definite advice regarding the technique of choice, there are no randomized studies.
The surgical technique should be based on the following parameters:

e Site, extension and pathological involvement of the urethra by LS.
e Surgical background and preference of the surgeon.
e Patient's counselling and acceptance of the surgeon’s choice.

All these procedures are highly specialized and should only be performed by experienced surgeons. Potential
adverse effects include:**®

e Development of fistula
e Urinary tract infection
e Strictures

Surgical intervention in boys

Circumcision

A recent review showed that topical corticosteroids in boys prevent circumcision in up to 35% of cases.*®’
Median follow-up time however was short (median 4 months, range 6 weeks to 5 years). LS is thought to rarely
occur in circumcised males®*® and circumcision is thought to have a high cure rate, but good studies are missing.

However, there are several studies which point out the curative effect of complete circumcision in boys. In a
prospective study 10 boys with LS were clinically controlled 5 years after surgery and showed no signs of
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recurrence.®® This observation was confirmed in a much greater prospective series of 471 LS cases. 471 boys
were followed up to for 12 months postoperatively, then yearly (no information about the mean follow-up time
and the reason why half of the patients were lost to follow-up). At 1 year follow-up all patients were still in
remission; the lesions of the glans disappeared within 6 months in 229 boys, in the remaining boys thereafter.
The more severe the lesions are, the later they usually resolve, e.g. in the second year post-surgery.***

A couple of studies point out the necessity of complete removal of the foreskin to prevent recurrence. One
retrospective series of 225 LS cases report 5 recurrences (50%) out of 10 LS cases treated by partial
circumcision.®’

Adverse effects

In boys with LS, meatal stenosis, urethral strictures, and phimosis may be observed during the surgical
procedure. Cohort studies show that 7-20% of boys circumcised for LS subsequently need a meatal procedure
in the form of a meatotomy or meatoplasty within weeks to several months after circumcision.*° However, a
second operation only weeks after CC bears a high risk of recurrence; it should only be performed several
months later, once LS is in remission.®” Homer et al. showed that boys with LS requiring meatal procedures
(meatal dilation in 25, meatotomy in 24) rarely underwent a meatal procedure at circumcision (4 of 49) and
were less likely to have received preoperative topical steroids compared to boys not needing a later meatal
procedure (2 of 49 vs 49 of 151, p <0.05)).>** Therefore, males with LS should be carefully investigated
preoperatively and all features of LS should be operated on in the same procedure; furthermore, postoperative
treatment with a potent topical steroid may reduce the rate of meatal stenoses (from 10% to 5%).

Wilkinson showed the successful combination of preputioplasty and intraoperative injection of triamcinolone
into the LS lesions in 84 out of 104 cases.>* 84 of 104 (81%) in the preputioplasty group had a fully retractile
foreskin and no macroscopic evidence of LS. Of 104, 14 (13%) developed recurrent symptoms/LS requiring
circumcision or repeat foreskin preputioplasty.**> Lansdale et al. compared preputioplasty and intralesional
triamcinolone (PIT) and circumcision in an RCT. However, due to small numbers of participants the efficacy of
the technique could not be judged. There is no information about preoperative treatment.>*?

Recurrence after complete circumcision is reported particularly in cases of obese males with buried (concealed)

penis 87,394-397

Meatodilatation, Meatotomy, Meatoplasty

The rate of meatal stenoses is reported in 2%-37% patients with penile LS.?%3%> Meatal stenosis can be part of
the initial clinical picture or develop several months after circumcision (as part of LS or as an adverse effect of
surgery).

Urethral stenosis in boys

Urethral LS is also seen after surgery for hypospadias in boys. In a descriptive analysis of 1.176 patients with
failed hypospadias repair requiring further surgery 89 (7.6%) had histologically proven LS.**® Apart from these
special circumstances urethral LS in boys has been reported in only 5 cases (2 out of 130 LS cases: Barbagli 2004;
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3 out of 41 LS cases: Gargollo 2005).33"3% Both studies collected data over a period of 10 years. All five patients
underwent one or more procedures (circumcision, cystoscopy) before urethral LS developed.

Arena (2018) used uroflowmetry (UF) to assess the outcome of 75 of 180 (41.6%) circumcised boys. Circumcision
was followed by 3 months of clobetasol propionate 0.05% ointment.**® At two weeks, 32 of 75 patients (42.7%)
displayed a pathological UF. At six months, 15 patients (20%) had pathological UF and a new cycle of clobetasol
was prescribed. At one year, 10 patients (13.3%) had pathological UF and underwent progressive urethral
dilatation or meatoplasty. At 18 months, 71 patients (94.7%) displayed regular UF, 3 underwent a meatoplasty
and one a staged urethroplasty for a severe urethral stenosis. At two years, UF was normal in 74 out of 75
(98.7%). Therefore, clinical and uroflowmetric follow-up of paediatric patients with LS is mandatory for a prompt
identification of post-voiding dysfunction; the application of very potent topical steroids after circumcision in
boys seems advantages, only 13% of patients needed surgical intervention for urethral or meatal stenosis.

Surgical intervention in men
Circumcision

Surgical treatment by circumcision can be curative if the disease is treated early when still localized to prepuce
and glans only. Data of 287 men with genital LS were reviewed retrospectively. Complete circumcision led to
healing in 276 (92%). Detailed follow-up data is not available, however, the authors state that "mild glans disease
may revert to a normal appearance within 6 months, and in more severe cases resolution may continue for up
to 2 years after circumcision". The disease remained active in 11 (3.9%) patients requiring glans resurfacing or
urethroplasty (the study does not differentiate between boys and men). If LS led to a buried corona with a fusion
between foreskin and glans circumcision may be a challenging procedure requiring subtle separation of the
adhesions and complete removal of the foreskin (circumcision).>** Another study of 215 Patients with genital
and/or urethral LS reported a 100% cure after circumcision if LS was limited to the foreskin (mean follow-up 65
months, range 12-170 months).*®° Long term follow-up studies have not been performed.

Glans resurfacing

If LS remains active on the surface of the glans after circumcision topical treatment seems to be of limited benefit

39 used clobetasol propionate 0.05%). Ongoing LS

(Garaffa** used only "mild" topical steroids, Depasquale
carries the risk of progressing into the urethra and may lead to severe impairment of sexual and urinary function.
Surgical therapy consists in removing the affected skin and replacing it with skin grafts. An alternative technique
is laser ablation. Garaffa reported the largest series of patients treated by glans resurfacing, 26 of 31 (84%)
operated patients were reported to be "fully satisfied with cosmetic and functional results".***% Resurfacing in

cases of persistent glanular LS is successful in the majority of patients.

Meatal dilatation, Meatotomy, Meatoplasty

If meatal stenosis occurs and is strictly limited to the meatal lips meatodilation, meatotomy or meatoplasty may

be successful. Meatotomy by a ventral slit followed by dilatation, however, may lead to a distal hypospadia
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deformity as reported in 6 out of 32 LS patients (20%).*® Some, therefore, prefer meatoplasty (85% satisfactory
results reported).** Long-term results (10 years) are "excellent".**>*° Kulkarni reported a success rate of 80%
in 15 patients (mean follow-up 59 months, range 12-139 months), but 100% if combined with circumcision (8

patients).*®

If LS spreads to the fossa navicularis the best surgical strategy to assure a high rate of objective and
subjective success is not determined. Dilatation and urethrotomy continue to be the most commonly used
approaches despite frequent progression of disease with subsequent need of surgical repair. Dilation and
urethrotomy may also increase scar formation, thus adding to stricture length and severity, complicating
subsequent open repair.*®” A generous ventral meatotomy followed by anti-inflammatory topical treatment may
help.*®® But cosmetic results are unsatisfactory as it may produce a hypospadic meatus and may lead to a
splaying micturition. Alternatively, meatoplasty with a dorsal oral mucosa graft is recommended.*®® But both
meatotomy and meatoplasty may result in stricture recurrence (20.5% vs 7.5%, p=0.04).*® Comparative results
of 93 patients who underwent distal urethroplasty for isolated fossa navicularis and meatal strictures including
42% of patients with LS were reported. Successful reconstruction requiring no further intervention occurred in
84% of patients overall. Subgroup analysis revealed success in 87% of men with simple meatotomy, 75% with
meatoplasty and 66% of one-stage reconstruction using a substitute material. Patients with LS showed a
significantly greater rate of stricture recurrence (20.5% vs 7.5%, P=0.04). Patients who underwent simple
meatotomy were investigated by questionnaire and most (84%) were either satisfied or very satisfied with the
results and 82% described their outcomes as good or excellent.*® The involvement of LS in urethral strictures
on pathological examination of tissue of 99 male patients was studied. Authors concluded that genital LS with
meatal involvement should be considered as a negative prognostic factor as far as proximal urethral involvement
is concerned and patients with meatal stenosis require careful follow-up. It was speculated that urinary
obstruction caused by distal, meatal or navicularis stenosis may promote epithelisation of the urethral mucosa,

creating the basis for LS to diffuse into the remaining tract.>*®

Snodgrass et al. found that 40% of patients who had circumcision for meatal LS (complete excision, including
total replacement of the involved urethra) had recurrences of LS at a median of 2 years.>® Ten of the 12
investigated patients had hypospadias (8 of them prior to surgery). There was one 10 year old boy who
developed LS after neonatal circumcision (which is regarded to be very rare) and one 6 year old boy with meatal
involvement after circumcision for LS. He responded to topical treatment with clobetasol propionate alone.

Urethroplasty

Urethroplasty of urethral strictures in LS is a challenging procedure and should only be performed by
experienced urethral surgeons. In 1998 Venn presented a study comparing 12 one-stage pedicled penile skin-
flap urethroplasties with 16 two-stage free graft urethroplasties using non-genital skin. All patients with pedicle
penile skin urethroplasty had a recurrence of LS.**° Moreover an oral mucosa graft is regarded as the tissue of
choice for urethroplasty of urethral strictures in LS.*’” Most commonly used are buccal mucosa grafts from one
or both cheeks but mucosal grafts from the inner lips and even the tongue seem also suitable.*** There are still
authors advocating bladder mucosa or even colonic mucosa but this means an abdominal incision to harvest the
graft.*? In 2000 Depasquale et al. presented their 14-year experience and results of about 200 interventions on
urethral strictures. They recommended the complete excision of diseased urethra and replacement by a mucosal
graft in a two-stage procedure; no recurrences was observed during 1 to 9 years follow-up.*** In recent years
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most data support a more differentiated surgical strategy which consists of ‘one-stage dorsal oral mucosa onlay
graft’ urethroplasty®® extending the buccal mucosa grafts to the meatus thus creating a dorsal meatoplasty**
in selected cases. If the stricture is limited to the penile urethra the procedure can be performed by a
circumcoronal incision, de-gloving the penile skin until proximal of the stricture. If the stricture extends beyond
the penoscrotal junction (panurethral stricture), a midline perineal approach is used, followed by invagination
of the penis as described by Kulkarni et al..*'* Dubey et al. recommend a one-stage dorsal buccal mucosa onlay
urethroplasty if preliminary urethroscopy reveals a urethral calibre of more than 6 Fr and the urethral plate is
not severely scarred.*”® Kulkarni and Barbagli et al. suggest using this technique as first choice if the following

criteria apply:

e age<70years

e primary repair

e decreased urinary flow

e histology showing slight or moderate disease, without cancerous or precancerous lesions
e there should only be focal involvement of the glans, penile skin, and meatus

e the urethral plate should be viable or salvageable.

Success rates following this strategy are reported to be 80 - 90% with a mean follow-up of 32 to 58
months.*?>**41> One reason against the use of grafts (and in favour of flaps, which in LS is problematic) is the
poor blood supply of the graft if placed as a ventral onlay. The dorsal onlay graft seems to solve this problem.**®
In older patients (> 70 years), patients with previous multiple failed repairs, severe disease on histology, full
involvement of the glans, penile skin and meatus and a scarred urethra a two-stage urethroplasty is
recommended.*®®****> During the first stage a perineal urethrostomy is made. The urethra is excised and
mucosal graft applied. In the second stage the neo-urethra is tubularized, connected with the proximal urethra
and uerethrostomy is closed 4-6 months later. Kulkarni and Barbagli strongly suggest leaving the decision as to
whether the second stage will be performed to the patient. Many elderly patients and patients with a long
history of failed uerthroplasties are tired of multiple operations and may prefer to keep the perineal
urethrostomy. But even then, a failure rate of 28% (recurrence, stenosis) is observed. Results of two-stage
urethroplasty in accordance with the mentioned criteria have a higher rate of failure than the one-stage
procedure, 27 % in penile 2 stage urethroplasty.*® The discussion concerning the best treatment of urethral
stricture in LS is ongoing. Results of long term follow-up (10 years) combined with analysis of quality of life of

these patients are awaited.*®
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9. Features of extragenital lichen sclerosus

In contrast to genital LS, extragenital disease is much less frequent, it affects approximately 10-20% of patients
with LS. It predominantly occurs in women, with a reported female/male ratio of 7:2 .**” Extragenital LS without
concomitant genital disease is very rare. Extragenital LS and morphoea share clinical similarities, and
intraindividual coexistence of both conditions is reported.**® Clinically, extragenital LS appears as porcelain-like
polygonal papules or plagues (Figure 3). Several morphologic variants have been reported for extragenital LS,
including bullous, ulcerative, annular, desquamative, teleangiectatic, angiokeratomatous, verrucous, and
vitiligoid LS.** In bullous extragenital LS, blister formation might be explained by 2 mechanisms. Firstly, stability
of the basal membrane zone is disrupted by interface dermatitis-induced liquefaction degeneration of the basal
layer. Secondly, oedema of the papillary dermis disrupts the collagen fibres and flattens the rete ridges.**® The
majority of lesions are asymptomatic or accompanied by mild itching. In widespread extragenital LS affecting
several anatomical sites, cutaneous atrophy and sclerosis might cause substantial discomfort. Extragenital LS
can affect the entire body, but predisposed anatomical sites include the trunk (sub-mammary, abdomen,
buttocks, shoulders, wrists, and chest) and proximal extremities.>*®> The head (e.g. eyelids, forehead, or scalp) is
rarely affected.*?***? Bullous LS is predominantly located in sites that are prone to trauma, e.g., the belt region.
Blister formation in extragenital LS can become haemorrhagic and may lead to superficial erosions and
complicating secondary bacterial or fungal infections.*** The Koebner phenomenon is a recognised feature of

extragenital LS. Scarring, trauma, or tattoos have been reported in association with extragenital LS.*?***
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10. Lichen sclerosus in pregnancy

In most women, lichen sclerosus does not worsen during pregnancy and

may even improve.

(14/16)1
Consensus-
based

11 Abstention

We recommend vaginal delivery in women with lichen sclerosus, unless

there are contraindications.
(9/10)

Consensus-
based

Lichen sclerosus seems not to be associated with impaired post-procedure

perineal wound healing.

(14/15)1
Consensus-
based

11 Abstention

We recommend maintenance treatment during pregnancy, consisting of a

potent TCS, such as mometasone furoate, with the minimum frequency
needed to control the disease.

(14/15)1
Consensus-
based

11 Abstention
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>75%

We recommend careful surveillance in the post-partum period in lichen

<«

sclerosus patients to make sure that treatment is continued in active
lichen sclerosus.

(12/13)1
Consensus-
based
11 Abstention
>50%
We cannot make a recommendation with regard to the use of topical
corticosteroid injection (TCl) during pregnancy and breastfeeding in lichen 0
sclerosus patients. (12/16)
Consensus-
based

12 Abstention

Course of Lichen sclerosus during pregnancy and lactation

Reports on LS course during pregnancy and its effect on delivery are scarce. Trokoudes & Lewis studied
prospectively 36 pregnancies in 22 patients with LS. All pregnant women were treated with clobetasol
propionate 0.05% ointment, 45% of women reported improvement of LS during pregnancy and needed less
topical corticosteroids (TCS), none experienced worsening of LS. There were 33 vaginal deliveries and three
Caesarean sections, due to failure to progress during delivery. Episiotomies were performed in nine women, of
which three were related to assisted instrumental deliveries, 15 women experienced obstetric tears, none
developed LS in the obstetric scar or reported sexual dysfunction during follow-up of up to 4 years.** Similarly,
in a survey of 45 women with LS, a total of 13 deliveries were reported, of which twelve were vaginal deliveries
with episiotomy and one was a Caesarean section.**®

Also Nguyen et al. report a favourable course of LS during pregnancy, of 33 pregnancies in 29 women, 27 had
spontaneous vaginal births, two had instrumental deliveries for standard obstetric indications and four had
Caesarean sections, while only one of the latter was performed due to LS related scaring in a non-compliant
patient (good compliance was defined as always/mostly following treatment regimens). One woman developed
LS in a perineal scar. All women were treated with TCS, their need of TCS did not change during the course of
their pregnancies. The authors stress that compliance to treatment during and after pregnancy is crucial to
prevent relapses. Relapses only developed post-partum in patients who neglected TCS treatment, likely due to
physical and emotional distraction.**’

A retrospective study by Kolitz et al. evaluated eight pregnant women with LS and reported that 63% were
asymptomatic and 25% experienced exacerbation of symptoms during pregnancy. Two patients received no
therapy and six were initially treated with TCS, however three of them discontinued treatment due to fear of
harming the unborn child. There were three vaginal (two complicated by second-degree lacerations, not known
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if related to LS), four Caesarean deliveries (three of them because of obstetrical reasons, one because of
unknown reason) and one without documented method of delivery.*?®

Gunthert et al. evaluated the effect of oral contraceptives in 40 women with LS, four became pregnant and
noted complete remission of LS during pregnancy.’®* Helm et al. showed a variable effect of pregnancy on LS,
with half of the LS patients experiencing exacerbation and half improvement of LS symptoms.** Rarely LS is
diagnosed during pregnancy, Haefner et al. documented two patients with newly diagnosed LS in pregnancy,
both women had spontaneous vaginal deliveries.**° Nothing is known about their medical history, therefore it
cannot be judged if LS began before pregnancy. Finally, a population-based case control study demonstrated no
difference in number and type of vaginal deliveries, perineal suturing or perineal healing post-delivery between
LS patients and the control group.™

What treatments are available for lichen sclerosus during pregnancy?

The gold standard for LS treatment is TCS. However, the risk of foetal growth retardation following the regular
use of ultrapotent topical steroids by the mother cannot be excluded, therefore women are reluctant to use
potent TCS during pregnancy.”**? However, studies have shown that even ultrapotent TCS used for prolonged
periods to treat LS are safe, because the treated area is small.*®

Topical calcineurin inhibitors are not licensed for pregnant or breastfeeding women.

Systemic retinoids are severely teratogenic, their use in women of childbearing age is strictly regulated; for
safety reasons also topical retinoids must not be used in pregnancy.

Perineal injury and scarring may trigger LS. Long-term effects of perineal injury on LS has not been studied well.
The risk of potential injury or episiotomy during vaginal delivery may be reduced by antenatal perineal massage,

it should be recommended to all pregnant women independent of the presence of LS.**?

Recommendation for treatment during pregnancy

There is no objection to occasional use of TCS in genital LS (e.g. once or twice a week), however, potent TCS (e.g.
mometasone furoate) are preferred to very potent TCS (clobetasol propionate) during pregnancy.***

All other treatments are not recommended during pregnancy and lactation.
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11. Pain in lichen sclerosus

100%
We recommend considering potential trigger factors for genital pain such o0 QEAStRs
as urine exposure or mechanical friction in patients with lichen sclerosus. (14/14)
Consensus-
based
>75%
We suggest to avoid sexual intercourse if attempts are recurrently PN "J
painful.
(11/13)1
Consensus-
based
12 Abstention
>75%

We recommend referral to a pelvic floor physical therapist for patients
with complaints due to pelvic floor hypertonia.

o

(10/112)1
Consensus-
based

11 Abstention

100%

We recommend referral to a sexologist for patients who experience Too QRN

sexual dysfunction and/or persistent genital pain.
(10/10)

Consensus-
based

Introduction

Patients with lichen sclerosus may experience local genital pain due to LS which will have a negative impact on

sexuality.**> Urinary exposure can trigger or worsen pain in patients with LS, just like sexual touching and sexual

intercourse. Males with LS having penetrative sex can notice penile pain (dyspareunia). Women with LS having

penetrative sex can notice vulval pain (dyspareunia). Painful sexual encounters, especially when recurrent and

prolonged can lead to insufficient arousal and/or secondary pelvic floor hypertonia. In males, insufficient arousal
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can cause erectile and orgasmic dysfunction. In females, insufficient arousal can lead to insufficient lubrication
and orgasmic dysfunction.  Chronic pain can lead to a chronic pain syndrome with peripheral
(neuroproliferation) and central (neuromodulation) sensitisation, described in women with vulvodynia.*®**

Secondly, women and men with genital lichen sclerosus report numerous bladder, bowel and pain
comorbidities.**® Characteristically bacterial infection can be excluded and treatment is challenging. It is not
known if measures that are taken in interstitial cystitis including laser treatment may be helpful in this LS related
bladder pain.”*® Further study of these comorbidities with standardised screening instruments in the LS
population is needed. Additionally, practitioners should be cognizant of these associated disorders and consider

screening in patients with LS.”*

Genital pain (either due to active LS or by urinary or physical triggering), sexual dysfunction and pelvic floor
hypertonia can maintain or even reinforce each other. Genital pain may be not only associated with somatic
aspects but also with psycho/social and sexual dysfunction. Management of genital pain requires not only
attention for somatic/pain-medication treatment but also attention for psychosocial and sexual health and
attention for pelvic floor muscle rehabilitation.

Genital pain in women

The ISSVD (International Society for the Study of Vulvovaginal Disease) classifies chronic vulval pain*? in:
- Vulval pain due to somatic disease. This may be vulval pain directly due to active LS and is expected to
improve or dissolve on successful treatment of the LS.
- Vulvodynia: non-somatic vulval pain.
The ISSVD emphasises the occurrence of somatic vulval pain in combination with vulvodynia.

In clinical practice two types of vulvodynia are distinguished:

Localised provoked vulvodynia which is more common in young women and which is characterized by
longstanding or recurrent pain at (attempt to) coitus/ penetration. When examining these patients localized
areas which are (extremely) painful to even minimal palpation are found in the vestibulum. The pelvic floor is
hypertonic and can be carefully examined by inspection (ask if the woman is able to contract and relax her pelvic
floor muscles) or by outer palpation of the perineal body. Vaginal digital examination - if possible - can confirm
hypertonia. Vaginal pelvic floor hypertonia can be a reflex of the vaginal musculus pubococcygeus but can also
be more or less permanent and generalized through the whole pelvic floor. This may be associated with
problematic defaecation (constipation) and voiding.
Counselling should consist of education about LS and education about requirements for successful intercourse,
such as:

e physically healthy vulval and vaginal epithelium which can withstand penile-vaginal friction;

e sexual desire and arousal for lubrication of vulva and vagina; referral to a sexologist may be indicated.

e relaxation of vaginal pelvic floor muscles for compliance enabling the penis to enter; referral to a

specialized pelvic floor physical therapist may be indicated.

Generalized spontaneous vulvodynia which is more common in peri- and post-menopausal women and is
characterized by chronic (> 3 months) “burning” vulval pain, independent of coitus or palpation. The pain is
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neuropathic in presentation, often radiates to the vagina, anal area, abdomen, bladder or thighs, and worsens
when sitting on a hard surface. It may be associated with other pain syndromes.

Treatment consists of counselling in combination with medication used for other types of neuropathic pain such
as amitryptiline, nortriptyline, gabapentine and pregabaline. Even low doses may be effective.

Genital pain in men

In men genital pain (penodynia) may also be caused by (a combination of) pain due to active LS, irritation of the
penile glans by sexual activities, pelvic floor hypertonia and genital dysaesthesia.

To reduce LS related pain, LS treatment should be optimized to achieve a healed epithelium that can withstand
friction.

If neuropathic pain is part of the problem, counselling in combination with medication used for other types of
neuropathic pain such as amitriptyline, nortriptyline, gabapentin and pregabalin is recommended. Even low
doses may be effective.

If pelvic floor hypertonia is part of the problem, the patient should be referred to a specialized pelvic floor
physiotherapist.

If sexual desire, arousal and erectile function are part of the problem, referral to a sexologist may be indicated.
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12. Follow-up

100%
We recommend regular follow-up examinations for lichen sclerosus mo*ﬂ‘:;u-..\--im
patients; initially e.g. every 1 to 6 months until the disease has stabilized, __d
and once stable, e.g. once a year. (15/15)
Consensus-
based
>75%
We suggest that patients with mild lichen sclerosus could be monitored PN ‘J

by general practitioners and through self-monitoring.

(15/16)
Consensus-
based
100%
We recommend that all children with lichen sclerosus are followed by a ‘“""""‘"""‘
specialist with expertise in treating lichen sclerosus.
(15/15)
Consensus-
based
100%
We recommend that all adult lichen sclerosus patients who do not .
respond to treatment with potent topical steroids or who have ‘“""m’“
precancerous lesions of the vulva or penis are followed by specialists, e.g. (15/15)
dermatologists, gynaecologists or urologists. Consensus.
based
100%
We recommend that lichen sclerosus patients with voiding problems are m,.‘-_.‘:-:‘-..\--::-‘m
referred to an appropriate specialist, such as a urologist or -
urogynaecologist. (15/15)
Consensus-
based
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For the follow-up of lichen sclerosus patients, we recommend the

following:
- monitor treatment effectiveness (including symptom 100%
relief/control, normalisation of skin colour and texture), oo
- ask about problems in voiding, defaecation and sexual function,
(15/15)
- monitor for the development of precancerous or cancerous Consensus-
lesions, based
- ensure adherence to treatment.
We recommend that patient education includes
- recognition of lichen sclerosus changes that point towards disease
progression or cancer development (ulceration, non-healing >75%

lesions, papules, wart-like lesions), ‘
- information about the importance of adherence to treatment to ’
help prevent disease progression, (13/14)
. . Consensus-
- avoidance of trigger factors, based

- awareness of symptoms of autoimmune diseases (e.g. thyroid
disease).

Lichen sclerosus (LS) has a potential for spontaneous or treatment related remission but can, if untreated,
progress to irreversible structural changes in the affected anogenital site, including resorption of labia minora,
agglutination of the clitoral hood, phimosis, stenosis of introitus vaginae and meatus urethrae or stricture, and
patients with LS have a risk of developing squamous cell carcinoma. Gold standard of treatment for LS are
potent topical steroids. Follow-up is needed for the evaluation of the treatment effect, compliance, disease
progression, side effects of the treatment and signs of (pre-) cancerous lesions.

Clinical examination and frequency

Structural changes of the affected anogenital skin is one main concern in LS patients as these changes may lead
to female and male dyspareunia and micturition disorders.*?>**4*?> The clinical examination at the first visit
should ideally include a clinical photo as a starting point for comparison in follow-up visits.

Treatment early in the disease course can induce symptom relief/control, normalize the skin colour and texture
especially in children®#**%> whereas in longstanding disease where scarring occurred the treatment goal is
symptom control, reducing progression of scar formation and screening for squamous cell precancer and

cancer.” A close follow-up is needed in the early stage preferably within 3 months after the initial consultation
to ensure treatment efficacy, potential side effects (atrophy due to topical steroids, irritant or allergic reactions)
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and compliance.® A large prospective study of 507 women with vulval LS, showed that almost 30% of the
women were only partially compliant to treatment. Significantly more of these partially compliant woman
showed vulval adhesions or scarring compared with treatment compliant women.*® Likewise two studies in
prepubertal girls assessing the benefit of adherence to long-term treatment showed that a high percentage of
girls achieved complete disease suppression in contrast to girls who did not adhere to long-term treatment.>***
These studies underline the importance of treatment and compliance to treatment. The goal of treatment has
to be explained at follow-up visits and the supply of treatment must be guaranteed. Follow-up also includes
inquiries about changes in miction, defaecation and sexual function. Change in defaecation can lead to
constipation. If changes in miction/voiding are reported the patient should be referred to a urologist or
urogynaecologist. The urological investigation should include a uroflowmetry. If this shows an obstructive
pattern or the patient has a clear meatal stenosis, a retrograde urethrogram should be performed to exclude a
distal urethral stricture (lichen?) or another pathology responsible for the urological symptoms. Early treatment
of inhibited micturition will prevent further complications.**

After the initial follow-up LS patients should be seen regularly, e.g. every 3-6 months for 2 years and if the
disease is stable follow-up visits may be scheduled once a year.>® Mild LS in adults might be followed up by the
general practitioner or local gynaecologist, next to self-monitoring. All children with LS and adults unresponsive
to treatment with a potent topical steroid or if vulval or penile precancer or cancer is an issue should be followed
up by a specialist, specialized in anogenital skin diseases.

For decades a common perception was that LS would remit at puberty, but this has since been challenged and
remission of LS in childhood might be determined more by early successful treatment than by hormonal
factors.*****> We do not know in how many children with LS the disease will continue in adult life. Current data
suggests that even if remission has occurred in childhood or puberty, follow-up in adult life should be ensured,
at least in females.*”’

LS may be associated with a number of diseases, namely autoinflammatory diseases in women (see chapter 1
introduction, section on associated diseases).
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13. Patient Education Programs

We recommend that patients are educated and followed up by a
physician experienced in lichen sclerosus.

We recommend that lichen sclerosus patients are guided and supported
in dealing with lichen sclerosus in daily life and sexual health.

We recommend that lichen sclerosus patients are made aware of patient
organisations and their offers, if available.

We recommend that lichen sclerosus patients receive information
regarding the anatomy of the affected sites.

We recommend providing e written information and online information,
e.g. information brochures or flyers to lichen sclerosus patients.

We recommend that lichen sclerosus patients are specifically educated

about the benefits and safety aspects of each treatment option proposed.
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based
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(16/16)
Consensus-
based

We recommend that lichen sclerosus patients are motivated and guided
to perform self-examinations.

100%
100 % Agreement
(16/16)

Consensus-
based

LS is a chronic disease which can have significant complications that affect quality of life including sexuality. It is

necessary for patients to be educated so that they can effectively manage their condition. Patient organizations

meet these needs for some patients; a new development are patient education programs offered at hospitals.

We recommend the following minimum standard of patient education:

Minimum standard of patient education

Information and guidance for patients with LS is important and indispensable and should be continued
throughout diagnosing and treating LS. There will be different phases with different accents, repeated

information helps to understand what happens.

- Diagnosis. Usually, the LS diagnosis is made by a physician taking the patient’s history and examination.

O

When examining the patient, always provide the patient a hand mirror so that you examine the
anogenital area together, and explain what you see: signs/changes caused by LS.

At the time of diagnosis most patients are overwhelmed and not able to focus and concentrate.
Explain at least: LS is a chronic, inflammatory disease, affecting mainly the anogenital site. The gold
standard of treatment are topical corticosteroids.

A short-term follow-up appointment after diagnosing will give the patient a chance to pose further
questions and supports compliance. Offer the patient to bring an accompanying person to the
appointment.

- Anatomy. Most patients don’t know much about the genital anatomy. In order to treat themselves

properly, patients need to get informed about their anogenital region.

O

Male patients: Mostly the foreskin, frenulum, glans and urethral opening are affected; in rarer
instances the urethra. Explain that the foreskin and the meatus can become tight causing problems
when urinating and during sexual activities. Use a drawing or picture to explain.

Female patients: Make a drawing of the vulva and explain the different parts, such as labia minora
and majora, urethral opening, clitoris and clitoral hood, introitus and hymenal parts, perineum and
anus; see chapter 6 of the guideline. Explain that the clitoris can become covered by the clitoral
hood. Show a drawing of the clitoral body and explain, that most of the clitoral complex is internal,
and that sexual stimulation of the clitoris remains possible.

- The disease LS. Every patient needs to be informed and educated about symptoms and signs of LS,

potentially irritating factors (cleaning habits, cloths, micturition/voiding, defaecation, and intercourse), the
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chronic nature of LS, the potential progression of the disease, and the importance of self-examination. So,
it is important to explain to every patient:

O
O
O

O
O
O

The most frequent anogenital complaints are itching in females and pain in males.

Skin in anogenital LS can become fragile, eroded, thickened, and/or sclerotic and may bleed.
Urination and defecation can be(come) painful (irritating). Rinsing with a bottle of water during
urination will dilute the urine and make urination more comfortable.

Alternatively the skin may be protected with some greasy ointment, e.g. Vaseline, before urination,
defaecation or taking a shower etc.

Hypertonia of the pelvic floor muscles as a result of pain can worsen micturition/defaecation and
sexual penetration in females.

Avoiding mechanical triggers like tight clothing or hard bicycle saddle can help to reduce the pain.
Provide written information, for example information leaflets from patient organisations.

Point out meaningful websites*with information from a patient association.

Treatment of LS. LS seems to be rather under- than over treated.**® With the help of good information and
education about the use of topical corticosteroids (TCS) adherence to therapy can be promoted. Inform
your patient about the following:

O

O

Potent or ultrapotent TCS (see chapter treatment) are the first-choice treatment to suppress
inflammation. Treatment with TCS, is recommended to be used long term, a single of treatment is
not sufficient.

Point out that the warning of side-effects in the instruction leaflet of TCS may be ignored in the
treatment of LS.

Half a fingertip of potent or ultrapotent TCS is sufficient, this must be applied to all sites that are
affected by LS.

Daily use of greasy ointments, in particular in females, is necessary to protect the skin (as often as
desired, but at least once a day). Explain about different types of emollients and let the patient find
out what works best for her/him.

LS is a chronic disease which needs long-term treatment and follow-up.

Self-examination of the anogenital skin. The patient needs to know what is healthy and what diseased
skin, so tell the patient:

O

Regular inspection of their anogenital skin, if necessary by using a hand mirror or taking a photo of
the anogenital skin with a mobile phone, is necessary to observe any possible change. A physician
should be seen in case suspicious changes are noticed (e.g. wounds that won’t heal, thickened skin
that doesn’t resolve).

Quality of Life (QoL). Anogenital LS may influence the Qol, affecting daily life like work, social activities,
partnership or sexuality.****° So inquire if patients experience any problems in daily life, ideally by
introducing as follows:

O

=  “We know from other patients and studies that LS can cause problems in (quality of) life.
Are there things you would like to ask or discuss? E.g. changes in mood, sleeping problems,
anxiety, depression, suicidal thoughts?”
= “Does your partner have any questions/concerns?”
=  “Would you like more support, such as a referral to a psychologist or sexologist?”
Inform about national patient organisations, if available.
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- Sexuality/ sexual health. Anogenital LS may influence sexuality because of the location of the disease in

the anogenital site and the changes caused by LS. So inquire if patient experience any problems or have

any questions concerning their sexuality and explain and inform as follows:

For females:

O

Labia minora may become shorter, disappear and may fuse; the clitoral hood may cover the clitoris.
These changes may lead to a narrowed introitus, in addition the skin may become tight and
intercourse can become painful or impossible.

Unaroused intercourse should (always) be avoided; sexual desire and arousal/lubrication and
relaxation of the pelvic floor muscles is required.

Lubricants - preferably hypoallergenic, e.g. silicone based or petroleum based (white soft paraffin,
Vaseline, glycerine) - and change of coitus position can help. Do not use emollients containing
petroleum jelly in combination with condoms, because that reduces their reliability.

Fused labia/clitoral hood over the clitoris do not directly cause problems reaching orgasm; but can
reduce arousal due to fear and/or pain and result in problems reaching orgasm. A flat vibrator may
be helpful for soft external stimulation to enhance vulval blood flow.

A risk of ongoing painful intercourse can be sensitisation/hypersensitivity of the vulva and
hypertonicity of the pelvic floor muscles.

There is little evidence if stretching of the introitus (with fingers, dilators or penetrative sex) will
harm and lead to worsening of LS (Koebner phenomenon) or if stretching will prevent narrowing of
the introitus in the long-term.

An alternative for painful coitus is non-coital sex. Inform that women (and their partner) can make
the choice to give up intercourse; if feelings of guilt or shame hamper that decision, point at
possibility of guidance by sexologist or medical psychologist.

Surgical intervention is only applied if structures are fused and cause substantial problems. LS in
females cannot be cured by surgery and recurrences are frequent!

For males:

O

Friction of foreskin, glans and urethral opening can become painful during manual, oral and
penetrative sex. Ejaculation can be irritating if the urethra is affected by LS. Lubricants and/or
condoms can help. Lubricants/emollients containing petroleum jelly in combination with condoms
reduces their reliability.

Urine is thought to be an important trigger in LS, therefore men are advised to remove the last urine
drop after urination carefully and possibly protect the skin with greasy emollients before and after
urination.

Surgical interventions, like circumcision, is recommended if topical treatment fails. This needs to be
discussed with a specialized physician.

Ask the patient: Do you want (more) support or a referral to a psychologist or sexologist? (You may
have some colleagues you can refer to because it is often difficult to find such specialists.)

- Referral. Because of the impact of LS on quality of life and sexuality, the patient (and partner) should be
informed about the possibility of guidance/treatment and may be referred to a specialist like psychologist
(in case of problems like shame, guilt, depression), sexologist (in case of sexual problems) or pelvic

physiotherapist (in case of pelvic floor hypertonia.)
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- Patients need to have easy access to a list of physicians who are familiar with LS, free contact
information on the internet should be made available to all patients.

*Websites

www.lichensclerosus.ch

www.lichensclerosus.dk

www.lichensclerosus.nl; https://redvulva.nl/de-vulva/; https://www.lsnederland.nl/folder-vulvaonderzoek-
binnenkant-06-05-2021-3-2/

www.lichensclerosus.org

Lichen sclerosus patient organizations

Austria: www.lichensclerosus.at

Denmark: www.lichensclerosus.dk

France: www.lichensclereux.fr

Germany: www.lichensclerosus-deutschland.de/home; www.verein-lichensclerosus.de

Italy: www.lisclea.it

Netherlands: www.lsnederland.nl/

Switzerland: www.lichensclerosus.ch

United Kingdom: www.lichensclerosus.org (no membership fee or annual meetings, only a website with
information)
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14. Interdisciplinary management

We recommend a referral to a specialist, for example:

- if no adequate improvement of signs and symptoms after

adequate treatment is observed; 100%

- ifthere are complications that require specialized approaches, 100 Agreement
such as functional impairment requiring surgical treatment or (13/13)
. . . . o 13/13

chronic pain syndromes requiring care by a pain specialist; Consensus.
based

- if psychological support is needed;

- if sexological support is needed.

When should patients be referred to another specialty or a physician specialized in LS?

LS affects the skin and anogenital mucosa in men and women, adults and children. Thus, LS occurs in a diverse
population (men, women, adults and children) and has a huge impact on physical and psychological health
because of the involvement of the anogenital site, the chronicity of the disease and complications that may
occur.’®*1* The care of patients with LS is, therefore shared between general physicians, paediatricians,
dermatologists, gynaecologists, urologists, paediatric surgeons, psychologists, sexologists and physiotherapists.
However, not each physician is equally familiar with LS in particular if complications occur. A multidisciplinary
approach is mandatory in order to achieve adequate care and a referral is recommended:

e if a physician is not familiar with inflammatory anogenital diseases, e.g. LS,

e if no adequate improvement of signs and symptoms after adequate treatment is observed,

e if there are complications that relate to other specialties, e.g. patients, seen by dermatologists, who
need specialized surgical intervention because of anal, meatal, urethral or introital strictures or patients
seen by urologists who have not had adequate topical treatment for LS may be referred to a physician
specialized in topical medical treatment (e.g. dermatologists / gynaecologists),

e if transition to adult medicine is necessary,

e if psychological and/or sexological support is needed.

Is there a need for interdisciplinary clinics?
Interdisciplinary clinics for the care, with an integrative approach, of patients with anogenital LS exist in several
countries, e.g. in the Netherlands, Denmark, and the United Kingdom https://bssvd.org/.*>> This means that

physicians of different specialties see the patient simultaneously during a consultation.

However, interdisciplinary clinics are costly and should therefore be reserved for special circumstances.

In favour of interdisciplinary clinics is a more comprehensive management, a) giving the possibility to discuss
potential options of care in case the disease is about to lead or already led to complications like strictures, cancer
etc. and b) the possibility to provide a summarized, less conflicting information for patients. As a result, they
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may even be cost-saving if handled with care. We see the need for interdisciplinary clinics in the following
situations to discuss the diagnosis, therapeutic approach and follow-up:

e if no adequate improvement occurs despite optimal treatment,

e to clarify special issues e.g. sexual abuse,

e if complications like strictures causing problems with urination or intercourse and

e if cancer development is an issue.

Ideally patients in these special situations are seen in an interdisciplinary clinic, however, if this is not possible
due to local circumstances, an interdisciplinary referral needs to be arranged.
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15. Improvement of care

100%

We recommend raising awareness in the general population about lichen 100 JAgteement

sclerosus.
(14/14)
Consensus-
based

100%
We recommend raising awareness among health care professionals about 00N

lichen sclerosus.
(14/14)

Consensus-
based

100%

We recommend that specialists document the signs and symptoms well,
ideally taking a photo whenever required, and informing their colleagues
to whom a referral is made of their findings.

wos‘i’mf nt

(13/13)
Consensus-
based

>75%

We recommend that a list of physicians with experience in lichen "J
sclerosus is made available to patients and referring doctors.
(12/13)
Consensus-
based

Current situation:

LS patients experience large differences in their care:

Some patients are seen at departments of Gynaecology or Dermatology at hospitals that may or may not be
specialized in LS, others are seen by their gynaecologist or dermatologist, again who may be or not specialized

in LS, and others are seen by their general practitioner.

However, many physicians do not know the disease or they do not have enough knowledge of the care of the
disease. There is therefore a delay in making the diagnosis possibly leading to complications of LS (scarring /

cancer development). This lack of knowledge also creates insecurity and anxiety in patients.

Access to physicians specialized in LS would help to diagnose the disease early and help the patient to better

understand and treat their disease, this also improves compliance.
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Conclusion “awareness & education”:

The general population needs to be educated about the existence of LS to recognize signs and symptoms early
so LS can be treated as early as possible. Early treatment may prevent scar formation and cancer development.*®
Physicians need to be educated about LS to recognize signs early and be able to initiate treatment as early as
possible. In doubt, they need to refer patients to a specialist in LS.

Specialists should document signs and symptoms well, ideally take a photo in the beginning, and inform
colleagues about their findings (including a photo) to guarantee support in care and educate.

Long waiting times for visits to specialists for LS could be bridged by educating general practitioners and local
specialists.

A list of physicians specialized in LS should be made widely available to patients and referring physicians.

The ideal scenario is an interdisciplinary team or a LS centre with a team of specialists, including gynaecologists,

dermatologists, urologists, physiotherapists, psychologists and sexologists, depending on the individual need of
the patient, to provide individualized advice of care.

Need: Studies that evaluate the effect of care by specialists vs. non-specialists; the effect of interdisciplinary
clinics on care and economic implications.

Interdisciplinary team: gynaecology, dermatology, urology, paediatric surgeon, specialized pathologist /
dermatopathologist, general practitioner, psychologist / sexologist, pelvic floor therapist.
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16. Future research

In a James Lind Alliance Priority Setting Partnership physicians and patient representatives determined the “Top
10 uncertainties” to be addressed in future research.*® The list below is based on identified uncertainties and is
complemented by additional important research questions.

Important research questions:

Diagnosis
e What s the best way to diagnose lichen sclerosus?
e On what criteria should the diagnosis be based upon?

Pathophysiology
e What s the precise pathomechanism in LS?
e IsLS an autoimmune disease?'%**’
e Developments of in vivo and in vitro models of LS (such as already available for psoriasis**® or atopic
dermatitis**®) are needed for translational research.
- Such models could be crucial to deepen the understanding of the disease mechanisms in LS and
to identify novel therapeutic targets.
e What are the pathophysiological similarities and differences between LS and lichen planus?
- Why do some patients have an overlap between LS and lichen planus?
- Does overlap between LS and LP exist or has an individual patient only one disease, how to define
overlap between LS and LP?
- Will anti-inflammatory treatments investigated for lichen planus (e.g. apremilast, JAK inhibitors or
anti-IL-17 antibodies, see Chapter 10) and morphoea (clinical trial using Dupilumab) be candidates
for the treatment of LS?

Risk factors
e What are potential risk factors or triggers for LS?*° (see also chapter 6)

- Can their avoidance prevent the development or progression of the disease?

- Isthere a link between microbiota and LS?*°

Genetics
e Genetic sequencing studies are needed to determine if there is a genetic link

Gender and age differences
e Is the pathomechanism of LS the same in men and women, children and adults?

e Can treatment recommendations be adopted from one sex to another and from adults to children?*%4¢*

Cancer
e Why is LS associated with an increased risk of genital cancer?
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- How to detect LS patients with increased cancer risk?
*  What are predisposing factors for the development of genital carcinomas in LS patients?
* Aretherereliable early clinical indicators that suggest the development of cancer in LS patients?
* Arethere early features, e.g. histopathological and detectable precursor markers (e.g. p53, Ki-
67) for malignant transformation?*624%3
- How can the risk of genital cancer development be decreased in genital LS?
- Can adequate therapy reduce the risk of cancer development in LS patients?*’

Course of LS

How to avoid anatomical changes, which often lead to a poor sexual life and have an high impact on quality
of life

Are there distinct patters of LS or is there only one “LS”? E.g. are hypertrophic variants, genital / extragenital
LS / scarring / non-scarring LS all the same disease?

How often does LS in children (boys and girls) persist in adulthood?

Should all children with LS be followed up in adulthood and for how long?

Does it make sense to stage LS and is there a histological and clinical correlation of the changes?*** Or is it
better to just describe the clinical changes and their progression in a defined and systematic manner, as
outlined in Kirtschig & Cooper p.26, Figure 5.1.°* and Meuli 1994 describing the progression of penile
changes.®!

Treatment

More randomized controlled trials are needed to determine if new treatment options are effective and in
whom. This concerns in particular the following treatment options:

- Oral Doxycycline (see chapter triggering factors and chapter 8.8))

- Adipose tissue stromal vascular fraction®*°

- Energy-based modalities such as the fractional CO2 laser treatment (see chapter 9.6)

- Treatment with Polydeoxyribonucleotide*®

- Platelet rich plasma*®® (see also chapter 9.3)

- Photodynamic therapy (see chapter 9.5)

- High intensity focused ultrasound

- Hyaluronic acid applications / combined with oxygen.*®’

- Biologics (e.g. TNF alpha inhibitors) and small molecules (e.g. Apremilast (Phosphodiesterase-4-
Inhibitor), Janus kinase inhibitors, topical JAK inhibitors, Dupilumab anti-IL-4/ IL-13, Tralokinumab anti-
IL-13, Nemolizumab IL-31RA, Rituximab anti-CD 20, anti-IL-17, anti-IL-31 ) which might possibly
interfere with the pathophysiology of LS (see chapter 9.8)

Cold atmospheric pressure plasma.’*?#®® Are there key mediators that could potentially be targeted

therapeutically?**®

When, in whom and what surgical treatments should be offered for LS?

Is it necessary to continue treatment for patients with LS who do not have any symptoms and/or signs of

disease activity?

A randomised controlled trial is underway that addresses this question
https://www.fundingawards.nihr.ac.uk/award/NIHR135121
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MC2 Therapeutics has patented and initiated development of drug candidates for chronic kidney disease
associated pruritus (stages 3-5) and lichen sclerosus. The pathogenesis of genital LS is possibly driven by
chronic urine exposure leading to nerve changes and skin damage caused by carbamylation. A leading drug
candidate is an effective isocyanate scavenger demonstrating >90 % inhibition of protein carbamylation
and counteracting the morphological skin changes induced by carbamylation. This may offer new treatment
approaches.  https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-
discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-
301615674.html?tc=eml cleartime.

What role does complementary therapy play in LS? Many forms of alternative medicine are offered to
patients, however, they are usually not well investigated and must not replace gold standard treatment.
Aromatherapy, using e.g. essential oils and other aroma compounds, is such an attempt, however, there
are no studies available that support its benefit in the treatment of LS. Well-designed studies are needed.

Core outcome set

There is a lack of standardised, mandatory outcomes that are recorded by all clinical trials and therefore
trial results are not comparable in meta-analyses. The development of a core outcome set (COS) has been
initiated**®. Outcomes consist of ‘domains’ (what to measure) and ‘instruments’ (how to measure).
Consensus was met in 2022 for the domains ‘quality of life — LS specific’, ‘symptoms’ and ‘clinical (visible)
signs’, this needs to be further developed.*®’

www.nottingham.ac.uk/go/CORALS

Patient care

When do we need an interdisciplinary approach in the care of LS? (see also chapter 15)
How to organize the transition of affected children to adult medicine after puberty®®'?
How to reduce the diagnostic delay in LS*°?

Awareness: How to best inform patients, clinicians and nursing staff about LS?
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17. Upcoming treatments

In the past decade, the advent of biologics (e.g. TNFalpha inhibitors, anti-IL-2, -4, -12, -13, -17, -22, -23, -36, and
IgE directed therapies) and small molecules (e.g. apremilast, janus kinase (JAK) inhibitors) changed the
treatment of inflammatory skin diseases such as psoriasis, atopic dermatitis or chronic urticaria fundamentally.
Some of these new drugs have also been used off label in other inflammatory skin conditions with promising
effect including mucosal lichen planus (LP).®

Costs and adverse effects have to be considered, but higher costs may be justified in conditions which cause
irreversible scarring and impact significantly on quality of life. It still needs to be established if such treatments
have an effect on cancer development in mucosal LP.

However, these novel drugs have not been studied in LS, indicating both an unmet need and an unexplored
large therapeutic potential with marketed drugs.

Therefore, the use of these drugs in LS can currently not be recommended. However, an off label use of topical
or systemic JAK inhibitors, apremilast or tildrakizumab, may be justified in patients with vulval LS provided they
suffer from an overlap with mucosal lichen planus.

According to clinicaltrials.gov (April 2022), no clinical trials on systemic treatments in LS are planned, ongoing
or completed. The majority of trials listed in this register deal with laser-based techniques or topical treatments,
mainly corticosteroids or topical calcineurin inhibitors. Several ongoing or completed trials are on autologous
platelet rich plasma, photodynamic therapy and UVA1 in vulval LS. These trials are important, as they will help
to increase the still low evidence of these treatment modalities in LS. Remarkably, to date there is no study
registered on clinicaltrials.gov addressing male LS, paediatric LS or extragenital LS, highlighting the need for
coordinated multi centre initiatives to conduct studies including all LS populations.

Lichen sclerosus on clinicaltrials.gov, searched in April 2022
N=35 (of which four were also for other vulval diseases)
e Biomarkers in vulval LS
e Mona Lisa Touch Laser vs. Clobetasol in VLS (completed)
e Injection of autologous fatty tissue associated with autologous platelet rich plasma (completed)
e Fractional CO; plus PDT in VLS
e VLS influence on quality of life (completed)
e Nd:YAG laser vs. topical betamethasone in VLS
* Microbiome in postmenopausal VLS
e (O, Laser plus topical steroids vs. topical steroids only in VLS n=3 (completed)
e Platelet rich plasma for VLS n=2 (completed)
e Clobetasol propionate vs. PDT and vs. low intensity laser in VLS (completed)
e 2940 nm fractional laser for VLS
e Fractional CO;in VLS n=3 (two completed)
e Rivelin plain patches in VLS (completed)
e Vulval scarring grading scale for LS (completed)
e Progesterone vs. clobetasol propionate in VLS (completed)
e Clobetasol propionate vs. UVA1 in VLS (completed)
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Clobetasol vs. pimecrolimus for VLS (completed)

Clobetasol propionate vs. tacrolimus (completed)

Dual laser for VLS (completed)

Al temperature-controlled radiofrequency technology and electrical stimulation in wvulval
leukoplakia/VLS

Low level laser to improve quality of life in VLS (completed)

Early detection of vulval cancer through self-examination (EDUCATE) Intervention Study

Ruxolitinib Cream (JAK inhibitor) NCT05593445 (recruiting)

Most studies are on laser based treatments and topical treatments (corticosteroids, topical calcineurin
inhibitors).

NO study on male LS

NO study on paediatric LS

NO study on systemic treatment

A further issue is the delayed diagnosis of LS. This often leads to therapeutic delay and development of scarring
and genital cancer. A study is underway that aims to develop the digital recognition of LS supported by artificial
intelligence https://www.wohlva.ch/. A cell phone application will offer digital recognition of LS; it will then

give stratified recommendations. This may reinforce patients who are ashamed of their genital problem to seek
professional medical help rather sooner than later.
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X. Strengths and limitations

The vision of this guideline was to provide a comprehensive evidence-based up-date on all aspects of LS care
with high relevance to the practising clinicians.

The formal structure of the guideline document has been changed to follow the structure and style of the
EuroGuiDerm guidelines, this reflects the latest methodological rigour in guideline development.

We assembled a guideline development group (GDG) that included clinical and methodological experts from
across Europe, including patients. Our clear conflict of interest policy has created more transparency.

The biggest drawback of this guideline is the lack of randomized controlled trials performed in LS. Topical
corticosteroids remain the gold standard, however, in recent years, interest in LS increased and new treatment
approaches are in development, this may mean that this guideline will soon be outdated.
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