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ABSTRACT
Objectives: To evaluate the immunohistochemical expression of survivin in oral squamous cell carcinoma (OSCC), oral po-
tentially malignant disorders (OPMDs) and normal oral mucosa.

Materials and methods: This descriptive cross sectional study comprised of 25 already diagnosed cases of OPMDs, 25 cases
of OSCC and 25 normal oral mucosa as a control. Immunohistochemical expression of survivin was analyzed.

Results: Immunoreactivity for survivin was found positive in 60% cases of OPMDs and 100% in OSCC but was negative in
normal oral mucosa only one case showed mild staining intensity.

Conclusion: A statistically significant expression of survivin was observed in OPMDs which may indicate the probability of

their transformation to OSCC.
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INTRODUCTION

Oral cancer is among the 18th most common ma-
lignancies in the world, about 90% of the oral cancers are
squamous cell carcinomas '. Worldwide, there is a large
variation in geographical distribution and incidence of oral
cancer. The geographic incidence of Oral squamous cell
carcinona (OSCC) is reported 30% in Eastern and 3-6%
in Western countries 2. South East Asia regions including
Pakistan, Bangladesh, India, Sri Lanka, and Taiwan are
reported with high incidence rates®*#. According to the SK-
MCH&RC, Pakistan’s collective cancer registry data (from
December 1994 to December 2019), it is the third most
prevalent malignancy in Pakistan®. Tongue is commonly
affected (40-50%) site in oral cancer®. Tobacco (smoked
and smokeless), alcohol and HPV are the most common
risk factors for OSCC. Other causes like poor oral hygiene,
low socioeconomic status, ill-fitting dentures, nutritional
deficiencies, chronic irritation from fractured or rough teeth,
and immunological alterations may also play a role 2.
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Oral potentially malginant disorders (OPMDs) are
clinical manifestations in the oral cavity, whether in a
clinically identifiable precursor lesion or clinically healthy
mucosa that carry a risk of transformation to carcinoma ®.
World wide the prevalence of OPMDs varies between 1 and
5% . The OPMDs comprises; oral submucous fibrosis,
oral lichen planus, leukoplakia and erythroplakia °. Buccal
mucosa, lateral edge of tongue and floor of mouth are
common sites for these lesions ''. It is important to identify
the OPMDs which are at a greater risk of conversion into
oral malignancy ™. Therefore new molecular markers are
required to identify high risk OPMDs .

Survivin is the recently identified inhibitor of apoptosis
protein (IAP) '4. It has two functions that promotes cell cycle
progression and also inhibits apoptosis. In G2M phase of
cell cycle survivin is expressed, to support rapidly dividing
cells and helps in chromosomes separation during cell
division ™. Survivin inhibits apoptosis by interfering with
the action of caspases both directly and indirectly. '®. The
up-regulated expression of apoptosis inhibitors family
prevents cancer cells from undergoing apoptosis 6.

Early diagnosis of OPMDs and identification of their
possible risk of conversion into malignancy is important
to improve the survival rate. Regardless of the availability
of several molecular markers for the diagnosis of OPMDs,
an accurate predictive evaluation of OPMDs will depend
on the development of newer makers with predictive po-
tential. Survivin detection might be helpful as a candidate
biomarker to identify the group with high-risk for malignant
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transformation in our region. Hence the present study is
designed to evaluate the immunohistochemical expression
of survivin in OPMDs, OSCC, and in normal oral mucosa.

MATERIALS AND METHODS

This descriptive cross-sectional study comprised
of 25 cases of OPMDs and 25 cases of OSCC that has
been identified histologically. Non probability convenient
sampling technique was adopted. Formalin-fixed paraffin
embedded (FFPE) blocks were recruited from the ar-
chives of histopathology department of Pakistan Institute
of Medical Sciences (PIMS). Recurrent cases and those
who were receiving chemotherapy or radiotherapy were
excluded from the study. After taking consent, 25 cases of
non-inflamed normal oral mucosa were obtained from the
patient’s alveolar mucosa attached to extracted tooth and
other dental procedures in Peshawar Dental College and
were used as controls.

Before starting the study, ethical approval was taken
under the approval No. Prime /IRB/2019-174 of Prime foun-
dation from the institutional review board. After histopatho-
logical evaluation of various types of OPMDs and OSCC,
Survivin immunohistochemistry was performed on sections
with the maximum epithelial content. Slides kept for immu-
nohistochemistry (IHC) were divided into 5 batches. One
slide of colon carcinoma was added as positive control to
each batch followed by immunohistochemical procedure.

During procedure antigen retrieval was carried out
using microwave oven. Primary antibody (monoclonal
mouse antihuman survivin) and secondary antibody (Dako
EnVision™ detection system) were used for immunohisto-
chemical staining of selected sections. The existence of
brown colour immunostaining of the nucleus confirmed
survivin immunopositivity. The survivin immunopositivity
percentages was categorized according to the criteria
adopted by Celina F.Lima et al and Rajanna et al '8, The
percentage of positive cells was examined in at least five

areas at 400X magnification and were scored as (0) <5%,
(1) 5-25%, (2) 26-50%, (3) 51-75%, (4) >75%. Cases with
zero score were considered negative, and with score 1-4
as positive. The intensity of survivin immunostaining was
scored as Negative stain (0), Mild staining (1), Moderate
(2), Strong (3). Survivin Immunoreactivity was evaluated
by the immunoreactivity score (IRS; staining intensity x
percentage of immunopositive cells). Statistical package
for social sciences (SPSS) version 20 was used to perform
statistical analysis. P-value < 0.05 was considered statisti-
cally significant.

RESULTS

The majority of patients with OSCC and OPMDs were
over 60 years old, with mean ages of 56.76 and 60.9 years,
respectively. In OSCC the ratio of male to female was 2:3
and in OPMDs it was 1:1.1. All the layers of epithelium
was found positive for survivin expression in OSCC while
in OPMDs staining was limited to the basal layer of (84%)
cases and only (16 %) cases showed staining in both basal
and in suprabasal layers. Table 1 shows the comparison of
survivin immunoreactivity status among OSCC and OPDM.
The statistical comparison made among the study partic-
ipants (OSCC and OPMDs) for survivin immunoreactivity
showed significant results p value (< 0.05).

Table 2 Shows the IHC staining percentage of sur-
vivin-positive cells in the cases of OSCC. The histological
grades of OSCC were compared, and significant findings
were revealed p value < 0.05.

Table 3 shows the staining percentage of survivin-pos-
itive cells in OPMDs. Comparison was made among the
types of OPMDs which was statistically significant p value
< 0.05. Out of 25 cases of normal oral mucosa only 1 case
showed mild Immunopositivity and 24 cases were negative
for survivin expression.

Table 1: Comparison of survivin immunoreactivity status among OSCC and OPMDs

Survivin immunoreactivity Positive Negative Total P-Value
OPMDs n(%) 15(60%) 10(40%) 25(50%) <0.05
OSCC n(%) 25(100%) 0 25(50%)
Total 40(80%) 10(20%) 50
Table 2: Expression of survivin between different grades of OSCC
osccC Total n (%) P value
WDSCC MDSCC PDSCC
0 =<5% - - -
1= 5%-25% 1(11.11%) 3(37.5%) 2(25%) 6 (24%) < 0.05
2 = 26%-50% 3(33.3%) 4(50%) 3(37.5%) 10 (40%)
3= 51%75% 4(44.4%) 1(12.5%) 3(37.5%) 8 (32%)
4=>75% 1(11.11%) - - 1 (4%)
Total 9(36%) 8 (32%) 8 (32%) 25
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Table 3: Expression of survivin among the cases of OPMDs

Staining Percentage of OPMDs Total n (%) P value
Positive cell
Oral Leukoplakia Oral Lichen Oral Erythroplakia
planus
0=<5% 3(17.6%) 4(100%) 1(25%) 8 (32%) < 0.05
1 = 5%-25% 3(17.6%) - 1(25%) 4 (16%)
2= 26%-50% 2(11.7%) - 1(25%) 3 (12%)
3= 51%-75% 8(47%) - 1(25%) 9 (36%)
4=>75% 1(5.8%) - - 1 (4%)
Total 17 (68%) 4 (16%) 4 (16%) 25
DISCUSSION mitotic figures and may be due to processing errors 8. The

In present study the common age group for OSCC
and OPMDs was above 60 years with a mean age of 56.76
years and 60.9 years, which is consistent with the studies
done in Pakistan and Saudia Arabia '®2°. OSCC and OPMDs
are more likely to develop in males than in females but in this
study the male to female ratio in OSCC was 2:3, However,
a study published from, Singapore, Sweden and Lebanon
found that OSCC is more common in females than males
in Austria, Ireland, Denmark, Bulgaria and England (the
ratio was not mentioned) 2, and in OPMDs it was 1:1.1, it
is consistent with the studies done in Iran which shows a
slight female predominance 22. The discrepancy in male to
female ratio is might be due to the small size of sample.

In this study, difference between the immunoreactivity
score of OPMDs and OSCC was significant statistically (p
< 0.05) and the results are similar to study reported from
India which showed the same statistically significant results
%, The findings of this study suggests that the expression
of survivin in OPMDs points to an early event in their ma-
lignant transformation. The survivin expression was found
maximum in well differentiated Squamous cell carcinoma
(WDSCC) followed by poorly differentiated Squamous cell
carcinoma (PDSCC) and moderately differentiated Squa-
mous cell carcinoma (MDSCC), this is inconsistent with the
studies done in India which showed maximum expression
in MDSCC and PDSCC as compared to WDSCC #24, The
difference in expression was due to the large size of the
sample of the study done in India.

In cases of OPMDs, oral leukoplakia showed high
expression of survivin 68%, which is consistent with other
studies reported from India showing identical results 8. In
contrast oral lichen planus showed less survivin positivity
16% which is comparable to the study done in India in which
oral lichen planus showed lesser percentage positivity .

Similarly, oral erythroplakia showed 16% positive
cells. After extensive literature research, no study could
be found of survivin expression in oral erythroplakia. In
this study, the normal oral mucosa exhibited negative
expression for survivin, only 1 case showed mild nuclear
staining. This sparse expression can be due to the active

results are comparable to the other studies done in China
and India which showed survivin expression in few cases
of normal oral mucosa 38, |n contrast other studies done
in China and India showed negative expression in normal
oral mucosa %27,

Limitation of study is that a study with larger sample
size is recommended. The study should include follow-up
to determine the role of survivin in OPMDs progressing to
OSCC.

Our study concluded that a statistically significant
surviving expression was observed in OPMDs and OSCC
which may indicate the probability of their transformation
to OSCC.

Survivin expression was higher in OSCC, followed by
OPMDs.
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