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ABSTRACT

INTRODUCTION

Introduction: Oral squamous cell carcinoma (OSCC) is the
most common malignant tumor of the oral cavity. It is preceded
by various potentially malignant conditions like oral leukoplakia
and oral lichen planus. Survivin is an inhibitor of apoptosis
whose levels have been found increased in oral cancer as well
as various potentially malignant conditions. Thus survivin can
act as a biomarker and help in early detection of potentially
malignant conditions which can prevent its transformation into
malignancy.

Oral squamous cell carcinoma (OSCC) is the most common
malignant tumor of the oral cavity representing more than
90% of all cancers of this district and being the 8th most
common cancer worldwide.1,2 In spite of so many advances
in the field oncology, the mortality rates in the last 20 years
remains almost unchanged.2,3 As we all know, cancer
develops much more slowly than has been thought, with
the timelines from when it forms to the final stage which
may be spanning up to months or years. It is preceded by
potentially malignant lesion like oral leukoplakia and,
though potential for malignant transformation of oral
lichen planus, is debatable; however, few cases have been
reported of its transformation to oral carcinoma. So if they
are left untreated, they have an increased probability of
transformation to OSCC. Thus, it is important to monitor
and check them in their early stages. The early diagnosis of
these lesions can prevent them from malignant transformation, and the delay represents one of the principal reasons
for its transformation and poor prognosis.2
Its development is a multi-step process involving
activation of oncogenes and inactivation of tumor suppressor.4,5 Recently, there has been discovery of sensitive
and specific tumor markers for early detection of cancer
which may improve the survival rates of patients with
OSCC.2 Survivin is a member of inhibitor of apoptosis, and
it exhibits an undetectable expression levels in most of the
nonproliferating adult tissues, but is majorly expressed in a
wide range of cancers suggesting that it is associated with
both control of cell survival and regulation of mitosis in
tumor cells and its degree of expression is directly related
to poor prognosis.2,4,6 Thus, it may represent a reliable
universal marker for OSCC because of which survivin
detection could be employed for diagnostic purposes.2
However, one of the major limitations of salivary survivin biomarker to be used solely as a biomarker is that
there is no biologically justified cutoff value for levels of
survivin in patients with cancer, including oral cancer,
as it is also present though in minimal levels in normal
patients. Further studies in larger cohorts of patients is
necessary to establish a standard biological and clinically
relevant cutoff values.2 In humans, the mechanism of
carcinogenesis delineate by loss of mechanisms which
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regulate cell-cycle progression, cell viability/death balance,
and apoptosis.5 Apoptosis preserves normal homeostasis
and organ morphogenesis.5,7 An aberration of this process
may contribute to carcinogenesis by prolonging the cell
viability.5,8 The serial changes in the process of apoptosis
are an essential feature of cancer cells.4,6
So, survivin here comes into role play.
This is the first of its own kind of study as no studies
have been done to assess the levels total human salivary
survivin biomarker in oral leukoplakia with a sample
size, as taken under the present study and oral lichen
planus. Also, it has never been compared to the levels
in oral cancer.
So, the aim of this study was to assess the levels of
total human salivary survivin biomarker in the potentially malignant disorders like oral leukoplakia, oral
lichen planus, and oral cancer. The objectives of the study
were to assess these levels and to compare them in all
the above groups.
Since the study gave an estimation of levels of survivin in potentially malignant conditions, so it can be
correlated to the levels in oral cancer and can form a
reliable marker for its malignant transformation to OSCC.
Hypothesis can be given as:
• Null hypothesis: There is no significant difference in the
levels of survivin in the potentially malignant lesions
and oral cancer.
• Research hypothesis: There is significant difference in
the levels of survivin in the potentially malignant
lesions and oral cancer.

Materials AND METHODS
Ethics statement: The protocol used for the study was
reviewed and approved by the institutional research and
ethical committee.
Subjects of either sex with clinically confirmed cases
of oral leukoplakia, oral lichen planus, and oral cancer
with age group above 18 years and willing to participate
in the study and sign an informed consent reporting to
the Department of Oral Medicine and Radiology, KLE VK
Institute of Dental Sciences, Belgaum, were included in
the study after obtaining the consent. Clinical confirmation of cases of oral leukoplakia were done according to
classification by Van der Waal, cases of oral lichen planus
were done according to classification by JO Andreasen,
and cases of oral cancer were done according to modified
TNM staging classification for cancer of oral cavity by
Howaldt et al.9-11 In the current study, all the types and
stages of cases of oral leukoplakia, oral lichen planus, and
oral cancer were included.
Patients with potentially malignant disorders other
than leukoplakia, lichen planus, salivary gland disorders,
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long-term drug history and medically compromised
patients, and also patients presenting with any other
carcinoma other than oral cavity were excluded.
The included patients were a consecutive series of
patients presenting at the study center which fulfilled
the inclusion criteria. It was a prospective study.

METHODOLOGY
The study included 96 subjects divided into four groups:
(1) Control group (Group I), (2) oral leukoplakia group
(Group II), (3) oral lichen planus group (Group III), and
(4) oral cancer group (Group IV). Patients were given the
following instructions (David T Wong): (1) Not to brush
their teeth within 45 minutes prior to sample collection;
(2) dental work should not be performed within 24 hours
prior to sample collection; (3) saliva samples visibly
contaminated with blood should be discarded and recollected; (4) document consumption of alcohol, caffeine,
nicotine, and prescription/over-the-counter medications
within the prior 12 hours; (5) document vigorous physical activity and the presence of oral diseases or injury;
and (6) do not eat a major meal within 60 minutes of
sample collection; (7) rinse mouth with water to remove
food residue and wait at least 10 minutes after rinsing to
avoid sample dilution before collecting saliva. Saliva was
collected by asking the patient to sit erect on the dental
chair and allow saliva to collect in the floor of mouth for
3 to 5 minutes. Then they were asked to spit in the vials.
Later, the collected saliva was sent to basic research laboratory for its analysis by Human Total Survivin DuoSet
IC Enzyme Assay Kit.

Statistical Analysis
The results were analyzed as follows: Pairwise comparison was done by Mann–Whitney U test, as shown
in Graph 1.

Graph 1: Graphical representation of the mean levels of
survivin in all four groups
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RESULTS
A total of 96 patients participated in the study which
extended from December 2014 to February 2015. These
were divided into four groups—Groups I, II, III, and IV.
All the patients gave their consent for the study. The
average of levels of survivin was 0.199 pg/mL in control
group, 0.312 pg/mL in leukoplakia group, 0.380 pg/mL in
oral lichen planus group, and 0.430 pg/mL in oral cancer
group (Table 1). Then the comparison of all these groups
was done to find the statistical difference between them.
It was found that there was statistically significant difference present in between
• Groups I and II
• Groups I and III
• Groups I and IV
• Groups II and IV, and
• Groups III and IV (Table 2).

DISCUSSION
Oral squamous cell carcinoma is the leading malignant
tumor in the oral cavity, with a 5-year survival rate of
less than 50%.1,2,4 Despite many advances in oncology,
the trend has remained unchanged over the last few
decades mainly because of diagnostic delay, which leads
to making the diagnosis at an advanced stage thus drastically reducing effectiveness of therapies and life expectancy.2 So, the identification of molecular markers for
early cancer detection is very mandatory. Salivary lactate
dehydrogenase (LDH), a metabolic enzyme catalyzing the
anerobic glycolysis, has been a nonspeciﬁc indicator of
various systemic diseases. It is an intracellular enzyme
detectable in the cellular cytoplasm of all the cells in the
human body, which becomes extracellular upon the cell
death. Therefore, its extracellular presence is related to the
Table 1: Mean value of salivary survivin in all four groups
Groups
I
II
III
IV

Mean
0.20
0.31
0.38
0.43

Table 2: Statistical difference between all the groups which
are significant
Pair-wise comparison by Mann–Whitney U test
Group I vs II
p = 0.00001*
Group I vs III
p = 0.00001*
Group I vs IV
p = 0.00001*
Group II vs III
p = 0.1578
Group II vs IV
p = 0.00001*
Group III vs IV
p = 0.0260*
*p < 0.05; Where Group I is normal group; Group II is oral
leukoplakia group; Group III is oral lichen planus group; Group
IV is oral cancer group
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cell death and tissue destruction. The LDH concentration
in saliva is an expression of cellular necrosis and could
be a more speciﬁc indicator of the oral lesions that affect
the integrity of the oral mucosa. The levels of LDH can
be measured, and screening of oral lichen planus can be
performed, which is feasible, simple, and a convenient
approach that does not require expert examiners.12 Moreover, salivary markers are preferred because of saliva’s
ease of collection, noninvasive procedure, low cost, and
multiple sampling for monitoring over time.13 Studies
have shown that there was overexpression of survivin in
tumors like neuroblastoma, colorectal, bladder, and breast
cancers.14 So in the current study cases with malignancies other than oral cancer were excluded to avoid any
bias. Several studies have shown that saliva from patients
with OSCC contain high levels of survivin.15-20 Hence, in
the current study possibility of using survivin as a biomarker for oral leukoplakia and oral lichen planus and
its role in involvement in the process of carcinogenesis
was evaluated.
In the present study, a total of 96 subjects were
included and the Human Total Survivin DuoSet IC
Enzyme Assay analysis was performed which revealed
that there was statistically significant difference present
between all the groups confirming its functionality as
an early diagnostic tool and also its role in the early
involvement in carcinogenesis. 5 Evidence/literature
reveals that this is the first study which is estimating the
salivary survivin level in the patients with oral lichen
planus. In the current study, there was increased level
of survivin found in the premalignant lesion like oral
leukoplakia as compared to the control group which was
in agreement with the study done by Santarelli et al.2 In
previous studies, there is a continuing debate regarding
the potential of oral lichen planus undergoing malignant transformation, but the current study showed an
increased level of survivin in oral lichen planus compared
to the control group which was slightly higher than the
levels of survivin in oral leukoplakia, which indicates an
increased risk of malignant transformation in oral lichen
planus. So, further studies have to be done with a larger
sample size. The limitation of the current study was that
all the types and stages of oral leukoplakia and oral lichen
planus were included in the study without segregating
them into groups which would further provide a more
precise analysis of the rate of each type of these lesions
undergoing malignant transformation. Even taking into
account the above-mentioned limitation of the present
study, survivin seems to be remarkable salivary biomarker for detection of an increased risk of malignant
transformation of oral leukoplakia and oral lichen planus.
However, present data should be considered preliminary,
and thus the use of survivin as a single marker may be not
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sufficient for confirmation of malignant transformation
of oral leukoplakia and oral lichen planus.

CONCLUSION
The study explains that survivin may not be considered
an independent predictor of malignant transformation of
potentially malignant lesion like oral leukoplakia, but can
be considered as a marker for the increased risk of these
lesions to undergo malignant transformation as well as
demonstrate its role in the early process of carcinogenesis.
Also elevated levels in lichen planus compared to leukoplakia point toward an increased state of risk in lichen
planus patients for malignant transformation which has
to be confirmed by further studies in a controlled setup.
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