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Abstract: Introduction: Vulvar lichen sclerosus (VLS), a chronic inflammatory skin disorder, often
coexists with autoimmune thyroid disease (AITD). VLS presents with subtle symptoms including
vulvar itching and discomfort. Clinically, a “Figure 8” pattern involving the labia minora, clitoral
hood, and perianal region is often observed. It is prevalent both in pre-pubertal girls and women
aged 40-60, and the link between VLS and AITD remains unclear, with proposed causes including
autoimmune, hormonal or genetic factors, and environmental triggers. This study addresses the
lack of research on the association in children, aiming to investigate the largest group of underage
girls to date. Aim: This study aimed to investigate the coexistence of thyroid autoimmune diseases
in girls diagnosed with vulvar lichen sclerosus (VLS) and to assess the presence of antibodies for
specific thyroid autoimmune diseases. Materials and Methods: Our study was conducted from July
2020 to February 2021, involving a sample of 55 girls aged 2-18 years old, all free from systemic
diseases. The study group comprised 20 girls previously diagnosed with vulvar lichen sclerosus (VLS),
while the control group included 35 girls without VLS. Legal guardians completed questionnaires
detailing the medical history of their children. Blood samples were collected from all participants and
check for subjected to biochemical analysis. The presence of human IgG antibodies against thyroid peroxidase
updates . . . . - . . .
and IgG antibodies against thyroglobulin was assessed using the immunoenzymatic method with
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commercially available ELISA kits. Results: In the study group, common symptoms included itching,
soreness, burning sensation, excoriation, and erythema or pallor of the skin and perineal mucosa.
. . An evaluation of anti-thyroglobulin and anti-thyroid peroxidase antibodies revealed no statistical
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Pediatric Vulvar Lichen sclerosus. significance between the study and control groups (anti-TG p = 0.379, anti-TPO p = 0.96). Family
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1. Introduction

Vulvar lichen sclerosus (VLS) is a chronic inflammatory skin disorder, often associated

with an increased risk for autoimmune thyroid disease (AITD). VLS affects approximately
1:900 of premenarchal girls [1,2] and is a chronic condition; however, the course is usually
This article is an open access article  P€Nign and self-limiting. The majority of affected patients present with subtle symptoms
distributed under the terms and  that are often misinterpreted as mild dermatitis. The inflammation associated with the
conditions of the Creative Commons  condition results in the thickening of the skin on the vulva and surrounding structures. The
Attribution (CC BY) license (https://  most frequently observed symptoms associated with the disease include vulvar itching,
creativecommons.org/licenses /by / discomfort, painful urination (dysuria), and constipation. During physical examinations,
40/). clinicians often identify a characteristic “Figure 8” pattern, which involves the labia minora,
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clitoral hood, and the perianal area. The symptoms of VLS, even though mostly mild,
significantly reduce the quality of life [2].

VLS can manifest at any age or in any gender. Nevertheless, the highest prevalence is
typically found in women between the ages of 40 and 60, as well as in pre-pubertal girls.
Notably, there is a distinct peak in incidence among girls aged 4 to 6, representing 7-15% of
all reported cases of vulvar lichen sclerosus [3].

Several clinical, histological, and serological studies have found that the prevalence
of AITD is increased in patients with VLS; therefore, there is a growing body of evidence
that suggests a link between the two conditions. AITD typically presents with a variety of
nonspecific symptoms that include fatigue, joint pain, weight loss, heat intolerance, and
shortness of breath [4-8].

The most common autoimmune thyroid diseases are Graves’ disease (GD), affect-
ing approximately 3% of women, and Hashimoto’s disease, affecting 5%. Diagnosing
Hashimoto’s disease and Graves’ disease typically involves a combination of medical
history, physical examination, and laboratory tests. Thyroid hormone levels (TSH, T3, and
T4) are measured, along with anti-thyroid peroxidase (anti-TPO) or anti-thyroglobulin
antibodies (anti-TG). Elevated TSH and low T3 and T4 levels are common in Hashimoto’s
disease. In contrast, for Graves’ disease, TSH levels are usually low, while T3 and T4
levels are high. Additionally, thyroid-stimulating immunoglobulins (TSIs), thyrotropin
receptor antibodies (TRAbs), and anti-thyroid peroxidase (anti-TPO) are evaluated, and
these antibodies are often elevated in Graves’ disease [9,10].

Currently, there is no proven correlation between VLS and AITD; however, recent
studies show that 15-34% of cases in adult women and 14% in girls coexist with allergies or
autoimmune diseases, such as the following: vitiligo, thyroiditis, type 1 diabetes mellitus,
alopecia areata, or celiac disease [1]. The cause of the association between VLS and AITD
is unknown, but several theories have been proposed to explain this association. These
theories include environmental triggers, genetic factors, and immune dysregulation.

So far, no one has examined the connection between AITD and children diagnosed
with vulvar lichen sclerosus, although coexistence is suggested. According to our best
knowledge, this is the largest study on a population of underage girls so far.

2. Aim

The aim of this research project is to investigate the coexistence of autoimmune thyroid
diseases in girls diagnosed with vulvar lichen sclerosus (LS) and to assess the presence of
antibodies characteristic of specific autoimmune diseases of the thyroid gland, in order to
provide the patient with multidisciplinary medical care.

3. Materials and Methods
3.1. Patients

Our study sample was derived from the gynecological clinic Centrum Zdrowia Kobiety
in Katowice, Poland, between July 2020 and February 2021. Twenty girls diagnosed with
vulvar lichen sclerosus were recruited for the study (n = 20), and the control group consisted
of 35 girls without diagnosed vulvar lichen sclerosus, coming to the clinic due to conditions
such as genital infections or labial synechiae.

The inclusion criteria were as follows: aged 2-18 years old; diagnosed lichen sclerosus
of the vulva (diagnosis in children based on medical history and physical examination); no
systemic diseases (e.g., cardiovascular diseases, peptic ulcer disease, epilepsy); and consent
of the girl and/or her legal guardian to participate in the study.

The exclusion criteria comprised the following: previously diagnosed autoimmune
disease; pharmacotherapy used in the last 6 months (including hormonal drugs, contra-
ceptives, NSAIDs); systemic diseases (e.g., cardiovascular diseases, peptic ulcer disease,
epilepsy, liver and kidney diseases); addiction; pregnancy (current or in history); and a lack
of consent from the girl and/or her legal guardian to participate in the study.
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The project received a positive opinion from the Ethics Committee of the Med-
ical University of Silesia in Katowice, Poland, obtaining the experiment approval no.
KNW/0022/KB1/5/19. The project was implemented as a statutory work of the Medical
University of Silesia, No. KNW-1-142/N/8/K.

3.2. Anamnesis

For each patient, a questionnaire was completed on the basic demographic data of
the patient, the course of the neonatal period, lifestyle, a gynecological interview, and
family history, with particular emphasis on the presence of autoimmune diseases in the
family. Patients from the study group also answered questions about their underlying
disease—first symptoms, diagnosis, and treatment and its effect.

3.3. Blood Collection

Blood samples (10 mL) were collected from the ulnar vein, in the morning, before
breakfast. Blood was collected in standard blood tubes with EDTA (1.6 mg/mL EDTA-K3; S-
Monovette, SARSTEDT). The samples for serum analysis were centrifuged at 4000 x ¢ rpm
for 10 min at 4 °C and stored at —80 °C. Plasma and serum samples were subsequently
frozen and stored at —80 °C until biochemical analyses could be performed.

3.4. Anti-TG Assessment

Human IgG antibodies against thyroglobulin (anti-TG) plasma concentrations were
assessed in duplicates by the immunoenzymatic method with the commercially available
ELISA kits (Euroimmun, Poland) (kit no. EA 1013-9601 G). Qualitative and quantitative
assessments were carried out. Values below 100 IU/mL were negative results, while values
equal to and higher than 100 IU/mL were positive results.

3.5. Anti-TPO Assessment

Human IgG A antibodies against thyroid peroxidase (anti-TPO) plasma concentrations
were assessed in duplicates by the immunoenzymatic method with the commercially
available ELISA kits (Euroimmun, Poland) (kit no. EA 1012-9601 G). Qualitative and
quantitative assessments were carried out. Values below 50 IU/mL were negative results,
while values equal to and higher than 50 IU/mL were positive results.

3.6. Statistical Analysis

A statistical analysis was performed using STATISTICA 12.5 PL (StatSoft, Cracow,
Poland). The mean value + SD (for a normal distribution) was used. Student’s t-test and a
chi-square analysis were performed to determine the differences between test scores by
testing the date and performance on test items. A p < 0.05 was considered statistically
significant, and all of the tests were two-tailed.

4. Results
4.1. Presentation of the Groups

The study group consisted of 20 girls. The patients were aged 5-18 years old at
the moment of participating in the study. The mean age of the group was 10 years and
9 months old. Considering the study group, six of the girls had a positive family history of
thyroid autoimmune diseases.

The control group consisted of 35 people. The patients were aged 2-18 years old at
the moment of participating in the study. The mean age of the group was 10 years and
9 months old. In this group, five girls had a positive family history of thyroid autoim-
mune diseases.
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4.2. Initial Symptoms of VLS

Information regarding symptoms and signs (present or preceding the diagnosis of
VLS) was collected. The most common signs present in the girls were itching (60%, n = 12),
soreness or a burning sensation (50%, n = 10), and excoriation (55%, n = 11).

When it comes to changes in the color of the skin and perineal mucosa, erythema (40%,
n = 8) or/and pallor (40%, n = 8) were the most common. The typical figure “8” symptom
occurred in 20% of the patients (n = 5). In 40% of girls, vulvar bleeding was reported (n = 7),
among which three of the patients reported the presence of excoriation. Genital or urinary
tract infections were reported in 25% of the girls (n = 5)

4.3. Diagnosis Time

Among the study group, four patients were diagnosed almost immediately after the
onset of symptoms. However, in the remaining patients, this time was extended up to
36 months. The average time from the onset of symptoms to diagnosis was 10 months. The
median age of onset of symptoms was 7 years old. The youngest patient was 2 years old,
and the oldest 18 years old at the moment of diagnosis. Only two girls were diagnosed
after menarche.

4.4. Family History

In the study group (n = 20), four girls had a documented personal history of asthma
and/or allergies. Additionally, nine patients had a family history of autoimmune diseases
among their first-degree relatives. The most commonly observed autoimmune diseases
in this group were Hashimoto’s thyroiditis (in four girls) and rheumatoid arthritis (in
three girls).

None of the patients in the control group had a personal history of allergies or asthma.
However, a substantial part of the control group (in 22 girls) reported a family history of
autoimmune diseases among their first-degree relatives. Among these, the most preva-
lent autoimmune conditions were Hashimoto’s thyroiditis (in nine patients), rheumatoid
arthritis (in seven patients), and psoriasis (in six girls).

4.5. The Prevalence of Human IgG Antibodies in Study and Control Groups (Table 1)
4.5.1. Antibodies against Thyroglobulin (TG)

In the study group (n = 20), only one of the girls had anti-TG antibodies, while in the
control group (n = 35), six of them had anti-TG antibodies. Statistical significance was not
achieved for the compared values (p = 0.37).

4.5.2. Antibodies against Thyroid Peroxidase (Anti-TPO)

In the study group (n = 20), only one patient presented with anti-TPO antibodies,
while in the control group (n = 35), three of them had anti-TPO antibodies. Comparing the
obtained results, no statistical significance was found (p = 0.96).

Table 1. Frequency of the presence of characteristic antibodies for AITD in the studied population.

Anti-TG (n) Anti-TPO (n)
Study group (n = 20) 1 1
Control group (n = 35) 6 3
P (Chi-squared test) (NS) 0.96 (NS)

4.6. The Prevalence of Human IgG Antibodies Compared to Onset of Symptoms

Only one patient in the study group had positive anti-TG. She was 9 years old at the
moment of onset of symptoms, and was diagnosed at the age of 10 years and 6 months.
In our study, the mean age of onset of symptoms with negative anti-TG was 6 years and
10 months (p = 0.593), and the mean age of diagnosis was 8 years (p = 0.563).
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Anti-TPO antibodies were found in one patient. She was diagnosed at the age of
6 years at the moment of onset of symptoms. In the girls with negative anti-TPO, the mean
age of onset of symptoms was 7 years (p = 0.798) and the mean age of diagnosis was 8 years
and 3 months (p = 0.603).

5. Discussion

The coexistence of VLS and various autoimmune diseases, particularly thyroid au-
toimmune diseases, is a topic of increasing interest in the medical community [4-8]. This
study aimed to explore the relationship between VLS and thyroid autoimmune diseases
(AITD) in girls, with a particular focus on the presence of specific antibodies for AITD.

There is strong evidence indicating that autoimmunity plays a crucial role in the
development of VLS. A greater proportion of VLS patients, in comparison to the general
population, either suffer from an autoimmune-related condition, have a family history
of autoimmune diseases, or present autoimmune antibodies. Among VLS patients, the
most frequently observed autoimmune conditions include thyroiditis, alopecia areata,
vitiligo, and pernicious anemia. Other less common associated conditions are autoim-
mune bowel disease, localized scleroderma/morphea, rheumatoid arthritis, systemic lupus
erythematosus, and multiple sclerosis [11].

5.1. Symptoms

Patients with VLS commonly experience symptoms like itching, swelling, and a
burning sensation in the vulva, along with pain, bleeding, and constipation. A significant
proportion (86%) report itching, which often worsens at night, causing daytime fatigue
in children. This itching can lead to skin tearing and bleeding. Some patients show
no symptoms, and in 30% of girls with VLS, the diagnosis is delayed due to recurring
infections [1,2,12,13].

Upon physical examination, distinct white skin lesions resembling a “Figure 8” or
hourglass shape can be seen, especially around the labia and perianal region. The skin is
atrophic and shiny. Other observations include erosions, scars, and bruises. Notably, the
severity of symptoms does not always match the lesion’s size, meaning that even small
lesions can cause significant discomfort [1,2,14].

In our study, the initial symptoms of VLS, such as itching, soreness, and excoriation,
were consistent with the ones previously described in the literature. The presence of the
figure “8” symptom in only 20% of the patients suggests that it may not be as common an
indicator as previously thought, or it occurs in late-stage disease.

The course of vulvar lichen sclerosus varies widely, making it challenging to diagnose.
Initial symptoms are often vague and can be overlooked by doctors who are not gynecolo-
gists or dermatologists. As a result, there can be a significant delay, sometimes spanning
years, between the first examination and the confirmed diagnosis. According to Lagerstedt
et al., only 16% of those with VLS receive a diagnosis in the disease’s early stages. On
average, girls with vulvar lichen sclerosus start showing symptoms at 7.1 years of age,
and there is typically a 1.3-year gap from when symptoms appear to when a diagnosis is
made [15].

This information is consistent with our results. There is a delay between the onset
of symptoms and the diagnosis. In our study, it was 10 months on average. Among the
study group, four patients were diagnosed almost immediately after the onset of symptoms.
However, in the remaining patients, this time was extended even up to 36 months.

The shorter average time of diagnosis might be a result of the relatively high availabil-
ity of specialists in our region, especially access to pediatric gynecologists. However, as
presented before, patients in which we found anti-TPO and anti-TG antibodies had their
diagnosis delayed for 12 and 13 months, respectively.

The extended diagnosis time for a majority of the patients underscores the need for
increased awareness and quicker diagnostic measures for VLS.
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A correct diagnosis of vulvar lichen sclerosus in adolescence is crucial, because symp-
toms may reoccur in the postmenopausal age and can be associated with a higher risk of
vulvar cancer [16,17].

5.2. Family History

The family history of thyroid autoimmune diseases was slightly higher in the study
group (6/20) compared to the control group (5/35), suggesting a potential genetic predis-
position in the study group.

The family history data are intriguing. While a significant proportion of the study
group had a personal history of asthma and/or allergies, none in the control group reported
such a history. This could suggest a potential link between VLS and other autoimmune
or atopic conditions. However, the control group had a higher percentage of individuals
with a family history of autoimmune diseases, particularly Hashimoto’s thyroiditis and
rheumatoid arthritis. This raises questions about the broader genetic predispositions for
autoimmune diseases and their potential interplay with VLS.

For instance, Aslanian et al. proved that there is a correlation between an intra-
familial presence of certain haplotypes and anti-TPO, which emphasizes the link with
thyroiditis [18]. In this study, the patients had their VLS diagnosed when they were already
30 years old and above.

The connection between LS (lichen sclerosus) and autoimmune disorders is more
firmly established [19,20]. Individuals affected by LS show a higher prevalence of au-
toantibodies, particularly those targeting the thyroid, with a particular emphasis on anti-
TPO [19,21,22].

In a study by Salim et al., interviews were carried out with 400 individuals who
had LS, revealing that 15% of them had a family history of LS. It is plausible that a
more comprehensive assessment could have uncovered additional instances of LS and
autoimmune disorders within their relatives [23].

In contrast, Senturk et al. identified the same HLA alleles in four siblings (aged 7
to 16 years old) with LS, but these alleles were not found in their healthy sister. This
observation suggests that genetic factors might be involved in the onset of LS. Interestingly,
the authors noted that “none of the patients had autoimmune diseases,” even though
three of them tested positive for anti-TPO, which could potentially indicate a heightened
susceptibility to thyroid-related conditions in the future [24].

5.3. AITD and VLS

In terms of the specific antibodies for AITD, the results were somewhat unexpected.
The presence of antibodies against thyroglobulin (TG) and thyroid peroxidase (anti-TPO)
was relatively low in both groups. Only one girl in the study group had anti-TG antibodies,
and similarly, only one had anti-TPO antibodies. In the control group, a slightly higher
number had these antibodies, but the difference was not statistically significant. This
suggests that while there might be a coexistence of VLS and thyroid autoimmune diseases,
the presence of these specific antibodies might not be the best indicator of this relationship.

The delayed appearance of anti-TG and anti-TPO antibodies in relation to VLS might
be caused by different pathophysiological timelines. While VLS symptoms might mani-
fest earlier due to localized skin changes, the immune response against thyroid-specific
antigens (like thyroglobulin and thyroid peroxidase) might take longer to develop and
become detectable.

Research findings indicate that the occurrence of autoimmune thyroiditis (AT) tends
to rise in prevalence among women as they grow older, a trend not observed in men. AT
can impact a range of 5% to 20% of women of reproductive age and stands as the leading
cause of hypothyroidism in the female population [25]. In contrast, AT is estimated to affect
a considerably smaller proportion of children, with a prevalence ranging from 0.3% to 9.6%
within the pediatric demographic. It is noteworthy that the condition is more frequently
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encountered in girls than in boys, with gender ratios ranging from 4:1 to 8:1, depending on
the specific ethnic group [26].

Hu et al. observed that there was a significant difference in the prevalence of thyroid
disease between the VLS group and non-VLS group (25.7% vs. 12.0%, p < 0.01) with a
bivariate analysis. Additionally, thyroid disease was significantly associated with VLS
when other factors were included in the multivariate regression model. The consistently
observed relationship between VLS and thyroid disease may be at least partially attributable
to the autoimmune dysregulation underlying both conditions [8].

The onset of VLS and the emergence of thyroid autoimmunity could potentially be
influenced by environmental, genetic, and hormonal factors. It is possible that a singular
factor may serve as a trigger of VLS symptoms, but the involvement of additional factors
might be required to prompt the immune system into producing anti-TG and anti-TPO
antibodies. The immune system operates in a multifaceted manner. The initial immune
response to a trigger might lead to VLS symptoms, while a more specific or intensified
response against thyroid antigens might develop later, leading to the production of anti-TG
and anti-TPO antibodies. It is possible that thyroid autoimmunity starts at a subclinical
level, where the immune system begins to target thyroid antigens but has not produced
a sufficient quantity of antibodies to be detected in standard tests. As the autoimmune
response intensifies over time, the antibody levels rise and become detectable.

Furthermore, VLS and thyroid autoimmune diseases could be interconnected within a
spectrum of autoimmune disorders to which a patient might have a predisposition. VLS
symptoms could potentially surface as the initial manifestation, with the development of
thyroid autoimmunity occurring as part of the broader progression of autoimmune tenden-
cies. Some of the triggering factors are especially similar, i.e., pregnancy and menopause.
Those are periods in a woman’s life when hormonal fluctuations, including changes in
estrogen and other hormones, may play an influential role [27,28].

It should be noted that our study is pediatric research, while most of the studies involve
only adult patients [5]. For example, in a study involving 26 participants (25 females and
one male) diagnosed with lichen sclerosus and 443 control subjects without autoimmune
disorders, the authors conducted an assessment to detect the presence of antibodies related
to thyroglobulin (Tg), thyroid cytoplasm, gastric parietal cells, and type I intrinsic factor.
Notably, nearly half of the female patients tested positive for anti-thyroid cytoplasm
antibodies (10 out of 25 (40%), with a significance of p < 0.001 compared to controls) or
anti-gastric parietal cell antibodies (11 out of 25 (44%), with a significance of p < 0.001
compared to controls). The results of other tests were either negative or showed no
statistical significance compared to the control group. Furthermore, it is worth mentioning
that among those patients with anti-thyroid cytoplasm antibodies, eight were diagnosed
with subclinical thyroiditis [21].

Given that VLS primarily affects girls and women, hormonal fluctuations and changes,
especially those related to puberty, might influence the onset of VLS symptoms. The
development of thyroid autoimmunity, on the other hand, might be influenced by a different
set of hormonal changes or might require a longer period of hormonal influence.

6. Limitations

The number of patients participating in this study was relatively small, although it
still represents the largest study conducted on a pediatric population to date. The COVID
pandemic significantly hindered the recruitment of a larger number of patients, as some,
due to health concerns, declined to participate in this study.

Another limitation of this study is the absence of thyroid hormone test results, such
as TSH, FT3, and FT4. However, all patients are under the care of the gynecological clinic
“Centrum Zdrowia Kobiety in Katowice”. Every girl, during their initial diagnosis of lichen
sclerosus of the vulva, had thyroid hormone tests, and no disease was detected.
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Additionally, each patient underwent routine neonatal screening for congenital thyroid
deficiency, and all of them were found to be healthy. Up to this point, they had not been
diagnosed with any thyroid disorders by their attending physicians.

Unfortunately, the mothers of the girls are not our patients, so VLS could have escaped
our attention in their cases. Moreover, most of them are of reproductive age, and their
hormonal status may suppress the symptoms.

7. Conclusions

In conclusion, while this study provides valuable insights into the potential relation-
ship between VLS and thyroid autoimmune diseases in girls, the results also highlight the
complexity of autoimmune conditions and their inter-relationships. The low prevalence
of specific AITD antibodies in both groups suggests that other factors, possibly genetic or
environmental, might play a more significant role in the coexistence of these conditions,
which indicates the need for comprehensive patient monitoring. According to our best
knowledge, this is the largest pediatric study on this topic conducted in Poland to date.
Further research with larger sample sizes and a more diverse patient population might
shed more light on these findings. Until further research is conducted, there is insufficient
evidence to recommend routine screening for AITD in patients with VLS.
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