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Abstract: Oral Lichen Planus (OLP), is a chronic, inflammatory disease of immunological disorder. The most
important complication of OLP is the development of oral squamous cell carcinoma (OSCC). Survivin is an
inhibitor of apoptosis gene and encourages the continued proliferation and survival of tumors. The aim of this study
was to detect the level of Survivin as a molecular indicator of malignancy in control, reticulo-papular and
bollous-erosive OLP patients using immunohistochemistry. Materials and Methods: 25 subjects participated in this
study, 10 reticulo-papular, 5 bollous—erosive OLP patients and 10 healthy controls. All subjects were non-smokers
and systemically free to standardize their medical condition. All patients and controls were subjected to biopsy
procedures from the buccal mucosa for histopathological examination and immunostained with Survivin using the
Ultra Vision System. Results: This study showed a highly significant difference (P<0.001), in mean Survivin optical
density between the control group and OLP groups. The highest values were observed in the bullous-erosive group.
Mean Survivin area % was nearly 30 % in the reticulo-papular group, 90% in the bollous-erosive group, but only
around 10% in the control group. Conclusion: Survivin levels are higher in OLP than in healthy tissue and highest in
bullous-erosive forms of OLP compared to the reticulo-papular form. Bullous-erosive forms of OLP are hence more
liable to turn malignant than reticulo-papular forms. Diagnosis of OLP patients histopathologically together with
molecular profiling and localization of their Survivin levels, can be therefore used as an early biomarker for
malignant transformation, before the appearance of tissue abnormalities.
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1. Introduction

OLP is the most common, chronic inflammatory,
non-infectious oral mucosal disease in patients
referred to Oral Medicine and Oral Pathology
clinics”). OLP varies from 0.55 to 2.25% of the
general adult population. Oral lesions comprise the
sole manifestation of OLP in approximately 15% to
35% of the cases”. OLP is considered a T-cell
mediated autoimmune disease, but until today the
exact etiology has not been fully understood”. OLP
can be clinically presented in several forms including;
reticular, atrophic, bullous and erosive OLP ) and
some variants can co-exist in the same patient®.
The most important complication of OLP is the
development of oral squamous cell carcinoma
(OSCC)®. The tongue appears to be the preferential
site for the malignancy transformation, though an
increased frequency of the carcinomas on the palatal
midline, gums and lips has also been reported. The
carcinomas that appear overlying OLP lesions are
mainly of an exophytic nature, although in some
cases an endophytic growth pattern was observed,
suggesting rapid expansion of the lesion .

Survivin is an inhibitor of apoptosis gene and the
smallest member of the inhibitor of the apoptosis
protein family (IAP) ®.Survivin expression is

abundant in the embryonic lung and fetal organs
during the developmental stages”. Although it is
undetectable in differentiated adult tissues"'”, it has
been detected in the rapidly proliferating cells of the
thymus, placenta, basal colonic epithelial cells"'"?),
heomopiotic and stem cells"?. It is also clearly
detected in transformed cells and most human cancers,
including lung, breast, pancreatic, colon carcinomas,
soft tissue sarcomas and brain tumors'”. The vast
majority of tumours express Survivin protein at high
levels, suggesting that reactivation of the Survivin
gene occurs commonly in cancers "®.Furthermore,
expression in tumors was found to be correlated with
disease severity, prognosis and treatment outcome'”.

The main established functions of Survivin are
the regulation of cell division (mitosis)® and
inhibition of apoptosis"'”. Survivin is essential for the
accurate proliferation of the normal human cells.
Inhibition of Survivin expression or disruption in its
function, induces defective cytokinesis but does not
cause cell death, so human cells can survive in the
absence of Survivin but fail to proliferate properly''®.
Absence or defective Survivin affects the ability of
cells to align chromosomes properly during
metaphase. Survivin depletion also causes abnormal
behavior of mitotic chromosomes and centromeres,
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making cells abnormally large and flat with mini
nuclei and bilobed nuclei. This generates cells with
incorrectly aligned chromosomes, short mitotic
spindles and abnormal multipolar spindles %

Survivin plays a role in regulating cell death by
inhibiting apoptosis. It does so through physically
binding to caspases thus inhibiting their proper
function When Survivin inhibits caspase
activation, it leads to negative regulation of apoptosis,
thus encouraging tumour growth. It was found that
the Survivin protein is highly expressed in most
human tumours and fetal tissue, but is completely
absent in terminally differentiated cells. Therefore,
Survivin makes an ideal target for cancer therapy as
decreasing the expression of Survivin in cancer cells
will eventually lead to their death through
apoptosis®’.

The aim of the present study was therefore
conducted to detect the level of Survivin as a
molecular indicator of malignancy in control,
reticulo-papular and bollous-erosive OLP patients
using immunohistochemistry.

2. Materials and Methods.

This study included 25 subjects (15 patients and
10 controls). All subjects were non-smokers and
systemically free according to Cornell's medical
index to standardize their medical condition®.
Subjects included in this study were divided into two
groups:
Group 1:Included 15 patients, 5 reticulo-papular
and 10 bollous-erosive cases of OLP, clinically
diagnosed according to the World Health
Organization's (WHO's) clinicopathological
diagnostic criteria for LP®.
Group 2:_Included 10 healthy normal individuals
who served as the control group. Those subjects were
free from any inflammatory oral lesions and were
undergoing oral mucosal surgery for various reasons,
e.g. during excisional biopsy of fibroma. All patients
and controls were subjected to the following:

a)Biopsy procedures:

Biopsies were taken from the buccal mucosa
after ring block anesthesia was performed. Biopsy
material obtained from both groups was immediately
fixed in 10 % neutral buffered formalin, and then
processed in the routine way for histopathological
examination to confirm the clinical diagnosis.

b)Immunohistochemical Staining:

Using the Survivin Primary antibody kit
(Thermo Fisher Scientific Anatomical
Pathology.Fremont U.S.A.): The immunostained
sections were examined using an ordinary light
microscope  to assess the prevalence of
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immunopositivity of Survivin in the studied cases,
together with an  Image analyser computer system
to assess area percentage of positive cells and
intensity of immunostain. All the obtained data from
the computer image analyses were statistically
evaluated.

Statistical Analyses:

Data represented the value of Survivin
immunoexpression and immunostaining intensity.
They were given as mean values + SD (standard
deviation). The ANOVA (analysis of variance) test
was used to compare the mean immunostain intensity
values between different groups. Student t-test was
used to compare mean % values of Survivin between
control and each type of OLP.

3. Results
Immunohistochemical analysis:
There was a high significant difference

(P<0.001), in mean Survivin optical density between
the control group, reticulo-papular  and
bullous-erosive  OLP groups. The control group
showed a mean + standard deviation (M+SD) of 31.0
+ 1.16. A higher value was seen in the
reticulo-papular group with a M£SD of 49.9 + 0.917.
Highest values were observed in the bullous-erosive
group which showed a M+SD of 68.1 + 3.00. (Fig.
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Fig. (1): Difference in Mean Survivin optical density
between different groups.

Concerning mean Survivin area %, there was a
high significant difference (P<0.001), between the
control group, reticulo-papular and bullous-erosive
OLP groups. The control group showed a mean +
standard deviation (M+SD) of 13.95+1.60. A higher
value was seen in the reticulo-papular group with a
M=£SD of 35.48+3.71. Highest values were observed
in the bullous-erosive group which showed a M+SD
of 95.86+5.02 ( Fig. 2).
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Fig (2): Difference in Mean Survivin Area% between
different groups.

Histologic results:

According to the histological features,
specimens were classified into 4 groups, Control
group, Reticulo-Papular OLP, Erosive OLP and
Bollous-Erosive OLP. Immunohistochemical staining
revealed mild positive Survivin reaction in normal
control specimen and patchy distribution of Survivin
in the prickle and basal cell layers of stratified
squamous epithelium in Reticulo-Papular OLP
specimens. Erosive OLP specimens revealed
cytoplasmic distribution of Survivin in all cell layers
of stratified squamous epithelium while in the
Bollous-Erosive specimens, a more membranous
distribution of SuerVln was evident.

Fig (1) Photomlcrograph from control specimen
showing normal stratified squamous epithelium under
which there is normal connective tissue. (H&E
X200).
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Fig (2): Photomicrograph of Reticular-Papular OLP
showing hyperparakeratosis of stratified squamous
epithelium with saw rete pegs (arrows) under which
there is band of lymphocytic infiltration in the
connective tissue. (H&EX200).

Fig (3): Photomicrograph of Bollous-Erosive OLP
showing degenerated basal cell layer replaced with
eosinophilic band (white arrows). Notice the
(Max-Joseph space). Civatte bodies are noticed in
both the basal and prickle cell layers (black arrow).
Lymphocytic  infiltration in the connective
tissue.(H&EX400).

Fig (4):
showing normal stratified squamous epithelium under
which there is normal connective tissue showing mild

Photomlcrograph of control spec1men

positive Survivin reaction. (Survivin X200).
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Flg 5): Photomlcrograph of specimen from
Reticulo-papular OLP showing patchy distribution of
Survivin in the prickle and basal cell layer of
stratified squamous epithelium (arrows). (Survivin
X200).

Flg (6) Photomlcrograph of Eroswe OLP showing
increased distribution of Survivin in all cell layers of
stratified squamous epithelium. (Survivin X200).

Flg (7) Photomlcrograph of Er0s1ve OLP showmg
increased intensity in the cytoplasmic distribution of
Survivin in all cell layers of stratified squamous
epithelium. (Survivin X200)

Fig (8): Photomicrograph of spec1men from
Bollous-erosive lichen planus showing increased
intensity in the membranous distribution of Survivin
in all cell layers of stratified squamous epithelium
(Survivin X200).

4. Discussion

According to the World Health Organization
(WHO), OLP has been categorized as a precancerous
condition, associated with a significant increased risk
of cancer™. Mignogna et al.*¥ further suggested that
OLP-malignant transformation may occur within a
mean time interval of 2.6 years from the time of
diagnosis.

Even though 33% of oral precancerous lesions
will eventually evolve into invasive OSCC, no
reliable histopathological parameters have been
identified that can predict their potential for
subsequent transformation. This stresses the need for
discovering new molecular markers of disease
progression that could reliably identify patients that
are at a greater risk of invasive transformation into
oscc @

Survivin has been recently considered as a
critical cancer specific protein, as it was found to be
abundantly expressed in solid and hematological
malignancies''”. Survivin is required for cancer cell
viability*”,as it was found to improve tumor
angiogenesis””, contribute to the phenotype of
cancer cells making them more resistant to apoptotic
stimuli®) and was considered a radioresistant factor
increasing tumors resistance to radiotherapy or
chemotherapy*”.

Findings demonstrated from the current study
revealed that Survivin levels were lowest in the
control group with normal oral mucosa (NOM), and
highest in the bollous-erosive forms of OLP.
Therefore, bulluos-errosive form of OLP can be
considered as an active condition with high chances
of malignant transformation. On the other hand, the
reticulo-papular form of OLP can be considered as a
much stable condition with decreased chances of
malignant change.
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Immunohistochemical staining in the present
study revealed that, erosive OLP tissues biopsies
showed a more cytoplasmic distribution of Survivin
while in the bollous-erosive tissue biopsies, a more
membranous distribution of Survivin was evident.
Cytoplasmic distribution of Survivin has been
considered as a poor prognostic factor “**", while the
significance of the membranous distribution of
Survivin needs to be further investigated.

The findings demonstrated in the present study
are in agreement with another immunohistochemical
study performed by Lo Muzio et al®> who
investigated the potential predictive value of Survivin
as an early predictor of malignant transformation, in
precancerous lesions (leukoplakia) and OSCC. The
results of the present study also agree with another
immunohistochemical  study carried out by
Oluwadara et al. ®® | investigating the expression of
Survivin in patients with OLP and OSCC. The
molecular signature of Survivin was clearly
prominent in OLP, as all (100%) of OLP and OSCC
biopsies expressed Survivin. Lodi et al ©?
investigated Survivin levels in NOM, oral
leukoplakia and in OSCC using RT-PCR. All samples
of NOM showed very low/nearly undetectable
Survivin levels, while the highest Survivin expression
values were seen in the cancer group.

On the other hand, contradicting results were
demonstrated by Chaiyarit et al.®* who investigated
the expression of Survivin in bollous/erosive OLP
and NOM. Both NOM and OLP specimens were
positive  for  Survivin. Furthermore, Survivin
expressed in OLP specimens were actually "less"
than Survivin levels in NOM specimens. This can be
attributed to the difference in the site where the
control samples were obtained (retromolar area),
while in the present study as well as in all previous
studies, control samples were obtained from the same
site as the OLP samples (buccal mucosa). In addition,
the authors explained that confounding variables such
as fixation, antigen retrieval techniques, types of
primary antibodies and detecting systems might have
had a bearing on the outcome.

Histopathology in OLP remains a valued and
viable diagnostic tool. However in order to achieve a
molecular targeted approach in diagnosis, prognosis
and therapy, histopathology needs to be
complemented with reliable molecular parameters.
This leads to propose that OLP lesions that are in the
process of transforming into OSCC present
histomorphologically as OLP, but posses certain
molecular signatures that indicate their progression
into cancer®?.

The application of the principle of biomarker
voting may therefore represent a new frontier in the
diagnosis, assessment and prognosis of OLP,
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suggesting that it is safer to monitor the progress of
the disease molecularly  as well as
histopathologically®® .Survivin expression together
with its cellular localization should be considered to
evaluate its impact on future prognosis and therapy
options. Cytoplasmic and nuclear localization of
Survivin can be utilized as an independent prognostic
factor for cancerous and precancerous patients in the
future®".

The molecular mechanisms by which Survivin
control cell proliferation and cell apoptosis under the
pathological condition of OLP still remains unclear.
Thus, future studies should analyze the role of
Survivin in the cellular immunobiology of oral
epithelial cells. In addition, further investigations on
the role of this molecule in the degeneration of basal
epithelial cells are important for a better
understanding of the importance of Survivin in the
immunopathogenesis of OLP®” .

It can be finally suggested that due to the
choronocity and long-time nature of OLP, mutations
may develop contributing to the pre-cancerous nature
of the disease which can be detected by molecular
indicators of malignancy such as Survivin.
Conclusion:

Survivin levels are higher in OLP than in
healthy normal tissue and are significantly higher in
bullous-erosive forms of OLP compared to the
reticulo-papular form. Bullous-erosive forms of OLP
are hence more liable to turn malignant than
reticulo-papular forms. Diagnosis of OLP patients
histopathologically together with molecular profiling
and localization of their Survivin levels, can be used
as an early biomarker for malignant transformation,
before the clinical appearance of tissue abnormalities.

Recommendation:

Further investigations are needed to detect the
correlation between the membranous localization of
Survivin and the prognosis of OLP.
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