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Lichen sclerosus (LS) is a chronic inflammatory skin
disease affecting mainly female and male genital skin, and,
in women, the perianal area also. LS causes intense itching
and scarring, and may lead to malignant transformation
(1). The prevalence of LS has been estimated to be up to
3.1% in elderly women (2). In women, especially, LS has
been linked to several autoimmune conditions (1).
In this study, the prevalence of diseases in female
patients diagnosed with LS was compared with that in a
female patient cohort without LS, in order to study possible co-morbidities. Gynaecological, urological, and gastrointestinal diseases, and malignant co-morbidities, are to
be discussed in a separate publication (no data available).

LS, were randomly selected from the Turku University Hospital
patient register. Approximately 250,000 female persons live in
this hospital district.
This study was approved by Turku University Hospital Clinical
Research Center (study number T48/2014).
Statistical analysis
The relative risks (RRs), 95% confidence intervals (95% CIs),
and p-values for each diagnosis were calculated using Pearson’s
χ2 test. The first occurrence of the LS diagnosis code in the electronic health records was chosen as the index date from which
the patient age was calculated. Patients with LS were excluded
from the control population. All statistical tests were 2-tailed, and
p < 0.05 was considered statistically significant. Statistical analyses
were performed using R Statistics version 3.0.2 (Free Software
Foundation, Boston, MA, USA).

MATERIALS AND METHODS
Patients

RESULTS AND DISCUSSION

Female patients with a diagnosis of LS were identified by searching for International Classification of Diseases 10 (ICD-10)
code L90.0 for the period 1 January 2004 to 31 December 2012,
in hospital patient data in Turku University Hospital in Southwest Finland. Any diagnosis with at least one patient with LS
was included in the study. For each patient with LS, 10 control
patients of the same sex and birth year, but with no diagnosis of

A total of 455 female patients with LS were identified,
giving a prevalence of 1.8:1000. The diagnosis was solely
clinical or, in 196 patients, also confirmed with a skin
biopsy. Mean age at the time of diagnosis of LS of the
patients was 64.4 years (age range 6–104 years). Statistically significant results are shown in Table I.
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Table I. Co-morbidities in female patients with lichen sclerosus (LS)

Skin diseases

ICD-10

Prevalence in
women with LS,
% (n)

Bullous pemphigoid
Atopic dermatitis
Seborrhoeic dermatitis
Psoriasis
Lichen planus
Alopecia areata
Androgenic alopecia
Hypertrichosis
Lupus erythematosus (dermal)
Discoid lupus erythematosus
Localized scleroderma (morphea)
Systemic lupus erythematosus
Systemic lupus erythematosus with organ or system involvement
Seropositive rheumatoid arthritis
Felty syndrome
Type 2 diabetes mellitus
Hyperlipidaemia
Essential hypertension
Hypertensive renal disease
Hypertensive heart disease
Adjustment and management of cardiac devices
Atrioventricular block
Hypothyreosis
Chronic rhinitis, nasopharyngitis, or pharyngitis
Tension-type headache
Visual disturbances

L12
L20
L21
L40
L43
L63
L64
L68
L93
L93.0
L94.0
M32
M32.1
M05
M05.0
E11
E78
I10
I12
I11
Z45.0
I44
E03
J31
G44.2
H53

0.66 (3)
4.6 (21)
0.66 (3)
2.0 (9)
5.9 (27)
0.44 (2)
0.66 (3)
0.44 (2)
0.88 (4)
0.66 (3)
1.3 (6)
0.88 (4)
0.44 (2)
1.8 (8)
0.44 (2)
9.0 (41)
8.8 (40)
24.4 (111)
0.44 (2)
2.2 (10)
2.4 (11)
1.3 (6)
7.3 (33)
1.5 (7)
2.6 (12)
2.0 (9)

Prevalence in
control population,
% (n)

RR

95% CI

p-value

0.088 (4)
1.2 (55)
0.18 (8)
0.57 (26)
0.62 (28)
0.066 (3)
0.044 (2)
0.066 (3)
0.088 (4)
0.022 (1)
0.022 (1)
0.24 (11)
0.066 (3)
1.8 (83)
0.044 (2)
6.1 (278)
6.4 (291)
19.2 (874)
0.088 (4)
0.55 (25)
0.99 (45)
0.48 (22)
4.7 (213)
0.44 (20)
1.1 (50)
0.92 (42)

7.5
3.8
3.8
3.5
9.6
6.7
15.0
6.7
10.0
30.0
60.0
3.6
6.8
0.96
10.0
1.5
1.4
1.3
5.0
4.0
2.4
2.7
1.5
3.5
2.4
2.1

2.1–26.7
2.4–6.1
1.1–12.9
1.7–7.0
6.3–14.8
1.4–31.3
3.9–57.3
1.4–31.3
3.3–30.7
7.0–128
19.2–187
1.3–10.6
1.4–31.3
0.47–2.0
2.0–48.8
1.1–2.0
1.0–1.9
1.1–1.5
1.1–23.0
2.0–7.9
1.3–4.6
1.2–6.5
1.1–2.2
1.6–7.8
1.3–4.4
1.1–4.3

0.0019
< 0.001
0.036
< 0.001
< 0.001
0.016
< 0.001
0.016
< 0.001
< 0.001
< 0.001
0.018
0.016
0.92
0.0044
0.016
0.045
0.008
0.039
< 0.001
0.0057
0.023
0.016
0.0023
0.0047
0.033

95% CI: 95% confidence interval; RR: relative risk ; ICD-10: International Classification of Diseases 10.
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Skin diseases. In accordance with previous studies, atopic
eczema and psoriasis were more common among patients
with LS (3, 4). It has been hypothesized that LS and atopy
might share a common immunological defect, or that LS
might develop on top of atopically disturbed skin (5).
The prevalence of psoriasis in the current study was 2.0%
(RR 3.5), which is in line with previous studies showing
a prevalence of 0.8–17% (3, 6–8, Table SI1). In both LS
and psoriasis, T-cells are activated and are believed to be
involved in the pathogenesis of both conditions (9).
In the current study, 1.3% of patients with LS had
morphea (RR 60.0), but none had systemic sclerosis. The
association of LS and morphea (local dermal scleroderma)
is well established. In studies concerning female patients
with LS, 1.5–4.5% have morphea (3, 7, Table SI1). The
only study showing association of LS and systemic sclerosis presented 79 patients with systemic scleroderma,
of whom 8% had LS, all of them women with limited
cutaneous systemic scleroderma (10).
Lichen planus was found to be more common among
patients with LS (5.9%, RR 9.6) in the current study. The
prevalence of lichen planus among patients with LS has
been studied in only 1 prior article, in which the prevalence
of lichen planus was 2.5% (3). The prevalence of bullous
pemphigoid in the current study was 0.66% (RR7.5),
similar to a previous study (11).
According to the results of the current study, 0.44% of
patients had alopecia areata. In previous studies, 0–9.0%
of female patients with LS have had alopecia areata (3, 6,
11, Table SI1). Male-type hair loss and hypertrichosis were
also more common among female patients with LS in the
current study (RR 15.0 and 6.7, respectively). There are
no previous reports on hair loss or hypertrichosis.
Connective tissue diseases. The risk of systemic lupus
erythematosus (SLE) was increased in the current patient
cohort among patients with LS (RR 3.6); especially,
the risk of SLE with organ or system involvement was
increased (RR 6.7). There are few data available on the
association of SLE with LS, and only a few case reports
have been published.
In accordance with the previous studies, the risk of
rheumatoid arthritis was not increased among patients
with LS in the current study (RR 0.96). However, Felty
syndrome, in which patients with rheumatoid arthritis
also develop neutropaenia and splenomegaly, was more
common among patients with LS (RR 10.0). In both LS
and Felty syndrome the regulation of inflammatory processes is altered, but neither a specific molecular basis
nor a clinical connection between the 2 diseases has been
published previously.
Metabolic syndrome and heart diseases. The current study
showed that 9.0% of female patients had type 2 diabetes
compared with 6.1% among control patients (RR 1.5).
Among female patients with LS, metabolic syndrome dihttps://doi.org/10.2340/actadv.v101.433
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seases have been studied only by Sideri et al. (12), who did
not find an association; Virgili et al. (4), who found hyper
tension and overweight (body mass index ≥ 25 kg/m2)
to be more common among a combined group of female
and male patients with LS (age-standardized prevalence ratio 1.44 and 1.22, respectively); and Higgins &
Cruickshank (6), who found 3.3% of female patients with
LS to have type 2 diabetes compared with none among
control patients. Patients with LS also had an increased
risk of hyperlipidaemia (RR 1.4), hypertension (RR 1.3),
and hypertensive kidney disease (RR 5.0).
Diagnoses of atrioventricular block and adjusting
pacemaker, suggesting a background conductive heart
disease, were also more common in those with LS than
in controls (RR 2.7 and 2.7, respectively). We did not
find any publications about conduction defects related
to LS. In lupus erythematosus, conduction defects have
been reported, but are uncommon (13). The aetiology is
unclear, but the effects of autoantibodies reacting with
the conduction system, myocardial disease, and adverse
effects of antimalarials have all been suggested as a cause
(13). Autoantibodies might also be related to conduction
defects in LS.
Endocrinological diseases. The prevalence of hypo
thyreosis among the patients with LS in this study was
7.3% (RR 1.5). Goitre and hyperthyreosis were not more
common among patients with LS. Thyroid diseases have
been shown to be common among female patients with
LS, ranging in prevalence from 6.3% to 29.9% (11, 3,
6–8, Table SI1).
Miscellaneous. Chronic rhinitis, nasopharyngitis, and
pharyngitis were more common among patients with LS
(1.5%, RR 3.5). These may all be forms of allergic rhinitis
and related to the increased risk of atopic eczema.
Among ocular and neurological diseases, only tensiontype headache and visual disturbances were more common
among patients with LS (RR 2.4 and 2.1, respectively).
There were no otological or psychiatric diseases with
increased risk among patients with LS.
The current study also examined whether LS might be
a protective factor against some diseases, but no correlation was found.
These results further advance the idea that the pathophysiology of LS includes several alterations in the regulation of both inflammatory and autoimmune processes
and in the regulation of extracellular matrix formation
and degradation. The exact mechanisms are the subject
of further studies.
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