DOI: 10.5114/pm.2013.35075 PRZEGLAD MENOPAUZALNY 2/2013

Efficacy of PDT in vulvar LS treatment based on immunohistochemical analysis
of CD3, CD4, (D8, CD57, Granzyme B and Fascin expression

Efektywnosé terapii fotodynamicznej v pacjentek z liszajem twardzinowym sromu na podstawie
immunohistochemicznej analizy ekspresji CD3, (D4, CD8, (D57, granzymu B oraz fascyny
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Summary

Background: Lichen sclerosus (LS) is an immune-mediated chronic dermatosis of perimenopausal women.
Inflammatory infiltration has been suggested as a potential cause of LS changes in epidermis and dermis. Photo-
dynamic therapy (PDT) is a specific noninvasive treatment based on detection and subsequent selective destruc-
tion of LS-affected tissues that are marked by a photosensitizer. Immunomodulatory and cytotoxic effects of PDT
are responsible for inducing several immunologic reactions which leads to inflammatory condition improvement.

The aim of the study was to determine the efficacy of photodynamic therapy for genital LS in correlation to
protein expression involved in inflammatory infiltration — CD3, CD4, CD8, CD57, Granzyme B and Fascin.

Material and methods: A group of patients has been treated for active LS disease, diagnosis was histolo-
gically confirmed in skin biopsies. The skin biopsies were taken and analyzed with antibodies: CD3, CD4, CDS,
CD57, Granzyme B and Fascin before and after PDT treatment.

Results: The study shows the efficacy of PDT in LS treatment including changes to CD3, CD4, CD57, Fascin,
Granzyme B and the lymphocytic infiltration in skin sections. The proliferation index of CD4 did not differ before
and after PDT.

Conclusions: The PDT is a very effective therapeutic method in LS treatment.
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Streszczenie

Wstep: Liszaj twardzinowy (LS) jest przewlekta dermatoza z kregu choréb immunologicznych spotykang
w grupie kobiet w wieku okotomenopauzalnym. W obrebie naskérka i skéry objetej zmianami o typie LS stwier-
dza sie obecnos¢ naciekéw zapalnych. Nieinwazyjng metodg leczenia tego schorzenia jest terapia fotodyna-
miczna (PDT), ktéra dzieki zastosowaniu fotouczulacza pozwala na wykrycie i selektywne niszczenie obszaroéw
tkanki zajetej liszajem twardzinowym. Immunomodulujace oraz cytotoksyczne efekty dziatania PDT s3a odpo-
wiedzialne za wzbudzanie reakcji immunologicznych prowadzacych do zmniejszenia stanu zapalnego.

Cel pracy: Celem pracy byta préba okreslenia efektywnosci PDT w przypadkach liszaja twardzinowego sro-
mu w zaleznosci od ekspresji zwigzanych z procesem zapalnym: CD3, CD4, CD8, CD57, granzymu B oraz fascyny.

Materiat i metody: Badaniem objeto grupe pacjentek z liszajem twardzinowym sromu, potwierdzonym
w badaniu histopatologicznym wycinkéw ze sromu. W wycinkach tych oceniano ekspresje CD3, CD4, CD8, CD57,
granzymu B oraz fascyny przed zastosowaniem PDT oraz po jej zastosowaniu.

Wyniki: Wykazano zmniejszong ekspresje CD3, CD8, CD57, fascyny i granzymu B po zastosowaniu terapii
PTD oraz zmniejszenie nacieku limfocytarnego w wycinkach ze sromu. Indeks proliferacji CD4 nie réznit sie
istotnie przed zastosowaniem PDT i po jej zastosowaniu.

Whioski: Terapia fotodynamiczna jest wysoce efektywna metoda leczenia liszaja twardzinowego sromu.

Stowa kluczowe: liszaj twardzinowy, srom, terapia fotodynamiczna.
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Introduction

Lichen sclerosus (LS) is a chronic dermatosis of an
unclear etiology. Most commonly it occurs in the ano-
genital area [1]. This disease affects mainly perimeno-
pausal women, however, it is also seen in younger fe-
males and among men. Atrophy of skin and mucosa in
LS causes itching, burning, sexual problems, dysuria
and painful defecation.

The etiology of LS is still unclear. Genetic, autoimmu-
nological and infectious factors are thought to be involved
in LS development [2]. Recent studies confirm that T-cells
(CD3+, CD4+, CD8+, CD57+), B-cells, complement frac-
tions, immunoglobulins, specific autoantibodies and NK
cells participate in inflammatory infiltration in LS-affected
tissues [3, 4]. The lymphocytic infiltrate of LS biopsies con-
tains between 1.4% and 21% of T-cells with monoclonally
rearranged T-cell receptor gamma-chain gene [2]. The pres-
ence of cytotoxic T-cells is connected with the chronic in-
flammation and cicatrisation [5]. Some authors reported
on a higher Granzyme B expression in LS [4].

Granzymes belong to a family of serine proteases.
There are three main groups of granzymes depending
on their substrate specificity. All granzymes are syn-
thesized as zymogens. Granzyme B is regarded to be
the most powerful member of the family [6]. A gran-
zyme expression is observed in NK cells and T cytotoxic
cells. It was proven that granzyme B is also expressed
on non-lymphocytic cells [7].

The name fascin comes from its ability to form
bundles with F actin. Fascin is found to be necessary in
cell-to-cell interactions, cells’ migration and adhesion
between cells and extracellular matrix. Its expression
depends on the cell and tissue type. In physiological
conditions, normal epithelium shows low or no fascin
expression. This protein plays a significant role in cells’
migration and it is regarded an essential factor of carci-
nogenesis and metastasis [8, 9].

The presence of TCR receptor, CD2, CD3 and CD4 or
CD8 is the common feature of T lymphocytes subpopu-
lation. On more than 90% of Th lymphocytes (T help-
ers), CD4 is found and most of the Tc lymphocytes (T cy-
totoxic) possess CD8 [10].

Natural killer cells activation depends on CD56, CD16
and CD57 expression. The group of NK cells is divided
into immunoregulatory cells NK CD56++ and cytotoxic
CD 56+/—. NK CD56++ are involved in the processes of
antigen presenting and of T lymphocytes subpopulation
formation [11].

A perfect LS treatment method has not been found
yet. Potent topical steroids are found to be pharmaco-
logical treatment of choice. An alternative treatment
includes sex hormone and retinoids usage, and sur-
gical treatment in the case of extensive cicatrisation.
The pharmacological and surgical methods are mostly
ineffective [12, 13].
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Photodynamic diagnosis (PDD) and then photody-
namic therapy (PDT) are the treatment modalities of
proven efficacy. The treatment is performed after topi-
cal application of the photosensitizer. In light irradiated
tissues, singlet oxygen is produced. The cytotoxic effect
of singlet oxygen leads to the tissue damage due to cell
necrosis or apoptosis [13].

The aim of our study was to investigate the effica-
cy of photodynamic therapy (PDT) in vulvar LS and to
analyze CD3, CD4, CD8, CD57, Granzyme B and Fascin
expression before and after PDT application.

Material and methods

The study population consisted of a group of 100
women with histologically confirmed LS in vulvar biopsies.
The average age in the group was 54 years (ranging from
45 to 62 years). All patients primarily underwent some
pharmacological treatment (topical steroids of a potent
or super-potent category, emollients and other addition-
al medicines) without clinical or histological effects and
showed active vulvar skin lesions. All patients had vulvar
bacterial samples taken. In the case of abnormal results,
they were treated according to the antibiogram. In all
cases of infections, inflammatory factors were excluded.
Two to three months after pharmacological treatment had
been finished all patients underwent 10 courses of PDT.
PhotoDyn 505 halogen lamp was used. The study protocol
contained a course of PDT every second week. 5% 5-ami-
nolevulinic acid (ALA) was used as a photosensitizer and
was applied three hours before each illumination.

Multiple punch biopsies were taken before PDT
and 6 weeks after the 10" course of the photodynamic
therapy. Tissues were fixed in 10% formaldehyde and
embedded in paraffin. Then, 5 um thick slices were
hematoxylin-eosin stained according to the standard
procedure. In immunohistochemical analysis monoclo-
nal antibodies were used. Monoclonal antibodies used
in this study are presented in Table I.

Markers were determined by the 3-stage immuno-
histomorphometric analysis ABC (Avidyn-Biotyn-Com-
plex). Immunohistochemical staining was performed
according to the manufacturer’s instructions.

The expression of proteins was compared with
a control tonsil tissue. For tissue evaluation, light mi-
croscope BX51 was used and the immune reaction
had been estimated by 2 independent pathologists in
a double blind trial.

Inflammatory infiltrations in the dermis were as-
sessed semi-quantitatively using a four-point scale:
0—no inflammation, 1—small grade infiltration, 2 — me-
dium grade infiltration, 3 — high grade infiltration.

The expression of CD3+, CD4+, CD8+, T lympho-
cytes, Granzyme B and CD57+ cells in the inflammatory
infiltration of the dermis was scored semi-quantitative-
ly using a six-point scale: 0 — lack of cells, 1 — single
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cells, 2 — less than 10% of cells, 3 — 11% to 30% of cells,
4 —31% to 60% of cells, 5 — 61% to 100% of cells.

Fascine expression in dendritic cells was assessed
semi-quantitatively using a four-point scale: 1 — nega-
tive, 2 = 1% to 10% positive, 3 — 10% to 50% positive,
4 —more than 50% positive.

All data were analyzed using Statistica 8.0PL version
software. After verifying sample distribution normality
by Shapiro-Wilk’s test, Wilcoxon matched pairs test
was performed to compare the parameters before and
after PDT. Spearman nonparametric correlation was
calculated. For statistical analysis the median was used
to evaluate the change of CD3, CD4, CD8, Granzyme B,
CD57 and Fascin before and after treatment. The level
of significance (p value) was set at 0.05 for all tests. Our
research was supported by grant NN-6-277/06. The stu-
dy was approved by the Local Ethical Committee of
the Medical University of Silesia, and written informed
consent was obtained from all participants.

Results

Median age in a group of 100 women was 54 years
(ranging from 45 to 62 years). First LS symptoms ap-
peared at the median age of 53 years. The age of 57
years is a median age of the patients during their first
ambulatory examination in the Clinic of Vulvar Diseas-
es, Department of Gynecology, Obstetrics and Gyne-
cological Oncology. All biopsies in a study group were
characterized by localized dense lymphocytic tissue
infiltration with a typical LS picture. After 10 courses
of PDT, persistence of LS was confirmed in 38 cases
(38%). In histological images atrophic epidermis, sub-
epidermal vacuolization, a band-like hyaline material
in the superficial dermis and an underlying lympho-
cytic infiltrate were observed. Other 62 biopsies were
described as vulvitis chronica, which was recognized
as remission.

Inflammatory infiltrations in the dermis were as-
sessed semi-quantitatively using a 4-stage scale. De-
tailed results are presented in Table I.

Table Il shows the results of immunohistochemical
analysis of CD3+, CD4+, CD8+, CD57+ cells, Granzyme B
and Fascin expression.

Spearman rank correlation test (p < 0.005) has
shown a significant positive correlation between in-
flammatory infiltrations and CD57 (R = 0.17), inflamma-
tory infiltrations and Fascin (R = 0.21), CD3+ and CD8+
(R = 0.12), CD3+ and Fascin (R = 0.20), CD8+ and CD57+
(R =0.33), CD8+ and Fascin (R = 0.28).

The concomitant autoimmune diseases (thyroid
gland disease, vitiligo, diabetes, autoimmune arthritis,
psoriasis, allergy) have no influence on our results.

Tab. I. Lymphocytic infiltration before and after PDT

Before PDT After PDT  Change p
mean SD mean SD % value
Inflammatory o5 27 149 060  -19 0001
infiltration
Tab. II. Results of immunohistochemical analysis of CD3+,

CD4+, CD8+, CD57+ cells, Granzyme B and Fascin expression

Value before  Value after
PDT PDT Chi‘/(f,‘ge p value
mean SD mean SD
D3 387 097 340 113 -12  <0.001
CD4 189 097 191 104 1 0.779
CD8 300 111 207 108 -31  <0.001
CD57 239 100 172 078 28  <0.001
Sqreagzy" 148 069 123 060 -17  0.005
Fascin 277 093 234 076 -16  <0.001
Discussion

Lichen sclerosus with its predilection for the genital
skin is a rare chronic autoimmune skin disorder with
distinctive dermal sclerosis and usually very thin, atro-
phic epidermis. This accounted for the old name “lichen
sclerosus et atrophicus”.

Many authors described the presence of inflamma-
tory infiltration in LS skin biopsies using specific mono-
clonal antibodies [5, 8]. Typical inflammatory infiltrate
of LS contains numerous epidermotropic CD3+, CD8+,
CD57+ cells, increased intraepidermal HLA-DR+ cells,
and in dermal infiltrate CD8+, CD57+, CD68+, HLA-DR+.
In some authors’ opinion, there is a predominance of
the CD8 subpopulation in inflammatory infiltrations in
tissues with LS [14].

Our research focused on PDT efficacy in decreasing
numbers of inflammatory cells. We observed a decreased
expression of CD3+, CD8+, CD57+ after PDT. A diminished
number of those cells is the evidence for PDT efficacy in
obtaining LS remission. Gross et al. identified in dermal
LS many cytotoxic lymphocytes, i.e. CD8+ and CD67+ [5].
It is suspected that CD8+ and CD57+ expansion results
from the excessive antigen exposure and is related with
dermal sclerosis, viral infections, autoimmune diseases,
neoplasms and sclerosing graft versus host reaction [14].
According to Chattopadhyay et al, CD57+ expression in
T cells and NK cells is correlated with the Granzyme B
expression, what could be a sufficient proof of the CD57
cytolytic potential [15]. Numerous CD8+ and CD57+
cells may be either the mediators in LS development or
the consequence of the disease [14].

In the performed research, the expression of CD4+ be-
fore and after PDT was analyzed. The results showed no
statistically significant difference. T reg cells CD4+CD25+
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comprise 5-10% T cells CD4+. CD4+ regulatory T cells
inhibit the effector lymphocytes proliferation and proin-
flammatory cytokines secretion. They control and sup-
press an exaggerated autoimmune response, especially
in relation to autoantigens. Recent studies of CD4+ T
cells with constant CD25+ (receptor for alpha chain of
IL-2) expression suggest that they may act as peripheral
tolerance guards [16]. In Regauer’s opinion, the involu-
tion of changes observed in LS could be the consequence
of the CD4+CD25+ T reg cells inhibitory influence and
also of the increased IL-10 production and decreased ROI
(reactive oxygen intermediate) production in granulo-
cytes [2]. Our results confirmed the presence of dimin-
ished inflammatory infiltrates in LS tissues after PDT. We
did not notice any influence on CD4+ expression.

In some authors’ opinion, CD8 T cells presence
and the expression of Granzyme B molecules suggests
cell-mediated immune cytotoxicity [17]. Cell-mediated
immune cytotoxicity is responsible for pathological
transformation in dermis and epidermis. This results in
keratinocytes destruction and finally cells apoptosis [5].
In performed research, PDT caused a statistically sig-
nificant decrease in Granzyme B expression. Granzymes
expression is observed in lymphoid and non-lymphoid
cells [7]. A higher Granzyme B expression was reported
in viral diseases (EBV, CMV, HIV-1, Dengue fever), Neis-
seria meningitidis infection and Plasmodium falciparum
infection. Granzymes are involved in atherosclerosis
processes and in autoimmune diseases [7, 18]. It was
noticed that Granzyme B participates in the formation
or in the destruction of autoimmune epitopes. Structural
changes in autoantigens observed during cell death in
processes dependent on cell cytotoxicity are thought to
be characteristic features of the systemic autoimmune
diseases [18]. In presented research, concomitant auto-
immune diseases did not influence the obtained results.

Fascin is a globular protein engaged in the antigen pre-
senting. Qualtrough observed a higher Fascin expression
in colon tissues among patients with colitis ulcerosa and
Ledniowski-Crohn disease [19]. The expression was in-
creased especially in repaired tissues. In neoplastic trans-
formation, an increased Fascine expression correlates
with poor survival [9, 19]. UVB is a well-known factor that
inhibits an immune response in dermis changing the an-
tigen presenting cells’ function and generating antigen
tolerance in CD4+ cells. UVB suppresses Fascin expres-
sion that leads to the cells’ cytoskeleton rearrangement
and diminished antigen presenting in dendritic and Lang-
erhans cells [20]. A Fascin expression in LS is the evidence
for T cell local activation and expansion. A decreased Fas-
cin expression in our research after PDT (p < 0.001) proves
the reduced pathologic inflammatory response.

Photodynamic therapy (PDT) is a promising method
of LS treatment [13]. It is based on the detection and
subsequent selective destruction of changed tissues
that are marked by a photosensitizer (5-ALA). In the per-
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formed study, LS remission after PDT was obtained in
62% of patients. We did not notice any side effects.

Conclusions

Our data reveal effectiveness of PDT in decreas-
ing inflammatory infiltration and CD3+, CD8+, CD57+,
Granzyme B and Fascin expression in LS tissues. Al-
though PDT gives us a new opportunity in LS treatment,
there are still some questions concerning time between
photosensitizer application and illumination beginning
and also the length of the treatment period.
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