ORIGINAL ARTICLE

SRMS IMS

10.21761/jms.v7i01.4

Evaluation of Inmunohistochemical Expression of BCL-2
in Oral Squamous Cell Carcinoma

Sabhya Varshney', Tanu Agrawal?, Rohit Sharma?*, Shubhanshu Gupta®®

ABSTRACT

Introduction: Immunohistochemical (IHC) expression of
Bcl-2 oncogene is helpful in characterization and prognosis
of oral cancer. In the present study, we evaluated the
immunoexpression of Bcl-2 oncogene in oral squamous
cell carcinoma (OSCC) tissue specimen and correlated it
clinicohistopathologically.

Material and Method: A total of 42 OSCC tissue specimen
were subjected to evaluation for immunohistochemical
expression of Bcl-2 oncogene. IHC expression was scored as
“” (<5% positive cells), + (5—24% positive cells), ++ (25-50%
positive cells) and +++ (>50% positive cells). Pathological T
stage, nodal status, histopathological grade, lymphovascular
invasion (LVI), perineural invasion (PNI) and mitotic index (MI)
were noted. Data was analysed using SPSS 21 software.
Chi-square, ANOVA and Kruskall-Wallis tests were used to
compare the data.

Results: Mean age of patients was 49.05 + 13.28 years,
majority of them were males (83.3%). There was a dominance
of well/moderately differentiated (81%) cases. Lymphovascular
and perineural invasion were seen in 16.7% and 26.2% cases.
Majority had mitotic index 2 (66.7%), pT stage 3/4 (73.8%)
and no nodal involvement (54.8%). Bcl-2 expression was
seen in 34 (81%) specimen. It was +, ++ and +++in 6 (14.3%),
15 (35.7%) and 13 (31.0%) cases. A significant correlation
of Bcl-2 expression was seen with higher histopathological
grades, mitotic index and pT stage. There was no correlation
of Bcl-2 expression with age, sex, LVI, PNI, Ml and pN
status.

Conclusion: There was a high IHC expression of Bcl-2 oncogene
which was significantly associated with histopathological grade
and pT stage. Bcl-2 expression could have a prognostic value.
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INTRODUCTION

Oral cancer is one of the most common cancer forms
globally. In the year 2020, cancers of oral cavity and
pharynx collectively contributed to substantial morbidity
and mortality worldwide, with an estimated 476,125 new
cases and a total of 225,900 deaths.! In India, oral cancer
is one of the major causes of total cancer burden owing to
high chewing tobacco and gutkha use. It ranks number
one in terms of incidence among men and third among
women.” In India, the age standardized incidence rate of
oral cancer is 12.6 per 100,000 population.’ Proliferation,
apoptosis and differentiation are the fundamental aspects
of tumorigenesis and its progression*. Growing evidence
suggestive of correlation between oral carcinogenesis
and progressive accumulation of genetic alterations in
molecules having a dominant role during apoptosis
is emerging.” In the recent years, a number of proto-
oncogenes have been identified that are known to prevent
apoptosis or programmed cell death. It has also been
highlighted that their altered expression could result in
dysregulation of this process.® Bcl-2 (B-cell lymphoma/
leukemia-2 gene) has been identified to play a role in
regulating apoptosis.” Increased expression of protein
product of Bcl-2 gene appears in the early phase of
carcinogenesis leading to apoptosis deterioration and in
consequence to the progression of neoplastic changes.' In
many earlier studies, overexpression of Bcl-2 protein has
been demonstrated in carcinomas of the nasopharynx,
lung, colorectum, prostate, stomach, and esophagus. In
addition, overexpression has also been observed in pre-
cancerous lesions of the colorectum, oral cavity, stomach,
and esophagus. This suggests that Bcl-2 may be associated
with early oncogenesis in these organs.’ Evidence has
shown that overexpression of Bcl-2 was reported in oral
dysplastic lesions and was suggested to play an important
role in oral tumorigenesis.!! Hence, the present study was
carried out to evaluate immunohistochemical expression
of Bcl-2 in oral squamous cell carcinoma in order to
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correlate expression of Bcl-2 with different grades of Oral
squamous cell carcinoma, mitotic index, lymphovascular
invasion, perineural invasion, pathological stages and
lymph node status.

MATERIAL AND METHOD

The study was carried out in the Department of Pathology
of SRMS IMS, Bareilly over a period of 1.5 years from
November 2019 to April 2021 after obtaining permission
to carry out the study from the Institutional Ethics
Committee. A total of 42 histopathologically confirmed
wide local excision cases of OSCC with neck dissection
submitted in the department of pathology were included
in the study. Punch biopsy and wide local excision
without neck dissection were excluded from the study.
Sample size estimation was based on a previous study by
Solomon et al.' that has reported the immunoexpression
rate of Bcl-2 in OSCC to be 83.3%. The sample size
projection was done at 95% confidence, 5% precision and
after 10% contingency provision.

Histopathologically, the lesions were graded as well-
differentiated (WD), moderately differentiated (MD)
and poorly differentiated (PD) respectively according
to the differentiation of cells and the resemblance of
neoplastic cells to that of epithelial cells using Broder’s
classification.” Lymphovascular and perineural
invasions, if any, were recorded. The tumor mitotic
index and index of atypical mitoses was assessed semi
quantitatively using the following criteria described by
Sulkowska et al. (2003)™

Score 0 No mitoses.

Score 1 1-5 mitoses.

Score 2 6-10 mitoses.

Score 3 more than 10 mitoses.

The mitotic ratio was evaluated in at least 100
neoplastic cells per sample, using alight microscope at
x 400 magnification.

IHC was done using Quartett GmBH Immunodiag-
nostica kit. The immunohistochemical assay was done
as per instructions of the kit-manufacturer. A total of
100 cells were counted in ten fields and the percentage
of positive cells was derived. The staining was graded
using the following scoring criteria:

The percentage of positive cells was classified as:

If more than 50% of cells were positive (+++);
If 25-50% cells were positive (++);

If 5-24% cells were positive ),
and if fewer than 5% positive or no staining (-).

Data Analysis

Data analysis was done using IBM Statistical Package
for Social Sciences version 21.0. Bcl-2 expression was

correlated with different histopathological grades of oral
squamous cell carcinoma, mitotic index, lymphovascular
invasion, perineural invasion, pathological stage and
lymphnode status. Chi-square test, ANOVA and Kruskal-
Wallis tests were used to compare the data.

RESULTS

Age of patients ranged from 27 to 75 years. Mean age of
patients was 49.05 + 13.28 years. Majority of cases were
males (83.3%). There was a dominance of well/moderately
differentiated (81%) cases. Lymphovascular and
perineural invasion were seen in 16.7% and 26.2% cases.
Majority had mitotic index 2 (66.7%), pT stage 3/4 (73.8%)
and no nodal involvement (54.8%). Bcl-2 expression was
seen in 34 (81%) specimen. It was +, ++ and +++1in 6 (14.3%),
15 (35.7%) and 13 (31.0%) cases. There was no significant
association of age and sex with Bcl-2 expression (p>0.05).
With increasing histopathological grade, mitotic index
and pI stage, there was a significant increase in Bcl-2
positive expression and its score (p<0.05), however, LVI,
PNIand pN status did not show a significant association
with Bcl-2 expression scores (p>0.05) (Table 1).

DISCUSSION

In the present study, Bcl-2 positive expression was seen
in 81% of specimen. Two-third of the cases (66.7%) had
Bcl-2 expression score 2/3. Similar to the present study,
Solomon et al.'? and Sutariya et al."® also reported high
Bcl-2 expression (83%) in their study. There were some
workers who reported Bcl-2 expression in all the SCC
cases in their studies.'"'® Rahmani ef al.”” in their study
reported Bcl-2 immunoexpression in 51.7% of their
cases with 1+, 2+ and 3+ expression in 15.0%, 15% and
23.3% cases respectively. Juneja et al.'® on the other
hand reported Bcl-2 positivity in only 30% of OSCC
cases with 1+, 2+ and 3+ expression in only 16.7%, 10%
and 3.3% cases respectively. However, a number of
other workers observed IHC expression of Bcl-2 in only
30-40% of their cases.”! Compared to most of the
previous studies, the IHC expression of Bcl-2 in present
study was higher. However, this overexpression pattern
could not be termed as unusual as some other workers
also report high immunoexpression of Bcl-2 as seen in
present study.>?22 Keeping in view the fact that Bcl-2
is associated with cellular apoptosis, the differences in
Bcl-2 overexpression in different studies could be owing
to difference in nature and type of cellular activity level
in the cases.

In the present study, we did not find a significant
association of Bcl-2 expression with age, sex, LVI, PNI and
pN stage. Only histopathological grade, pathological T
stage and mitotic index showed a significant association
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with IHC expression of Bcl-2. Poorly differentiated grade
was significantly associated with strongest expression of
Bcl-2. With increase in mitotic index, a significant increase
in Bcl-2 expression was observed.

The association of Bcl-2 expression with different
clinicopathological factors have been assessed using
different approaches and has shown a considerable
variability across different studies.

Contrary to the findings of present study, Rahmani
et al.V’
males to be significantly higher as compared to that of
females. They also found that lymph node positivity
status was significantly associated with Bcl-2 positivity.

in their study found Bcl-2 positivity rate in

Similar to present study, they also found that Bcl-2
expression and its strength was significantly associated
with histopathological grade. Association of Bcl-2
overexpression with histopathological grade was also
seen by other workers too.'#1%?! Pavithra et al.?’ in their

study did not find a significant association of Bcl-2
expression with metastatic status. In present study, we
also did not find any such association with nodal status.
However, Abdel Aziz et al.* in their study did not find
a significant association of Bcl-2 overexpression with
histopathological grade but found it to be significantly
associated with lymph node metastasis status and
clinicopathologic stage. As far as evidence related with
association of Bcl-2 overexpression with histopathological
grade is concerned, it is perhaps the most widely
171921 while relationships with
other histopathological characteristics did not show a
consistency across different studies. One of the reasons

documented evidence

for inconsistencies in association of Bcl-2 overexpression
with other clinicopathological factors, it could be
attributable primarily to small sample size of different
studies. It would be pertinent to mention here that most
of these studies were carried out with sample size of 30

Table 1: Bcl-2 Immunoexpression in OSCC and its clinicopathological correlation (n=42)

Bcl-2 Expression Score

Statistical
SN  Variable Total - 1+ 2+ 3+ significance
1. No. of cases 42 8 (19%) (14.3%) 15 (35.7%) 13 (31.0%) -
1. Meanage +SD (Yrs) 49.05+13.28 4450+13.10 4417 +8.21 51.87+14.04 50.85+14.32 F=0.880; p=0.460
(ANOVA)
2.  Sex
Male 35 (83.3%) 8 (100%) (66.7%) 12 (80%) 11 (84.6%) x%=2.935; p=0.402
Female 7 (16.7%) 0 (0.0%) 2 (33.3%) 3 (20%) 2 (15.4%)
4. Grade
WD 16 (38.1%) 5 (62.5%) (33.3%) 9 (60.0%) 0 ¥?=21.77; p<0.001
MD 18 (42.9%) 3 (37.5%) (66.7%) 6 (40.0%) 5 (38.5%)
PD 8 (19.0%) 8 (61.5%)
5. LvI
Yes 7 (16.7%) 5 (33.3%) 2 (15.4%) x?=5.67; p=0.128
No 35 (83.3%) 8 (100%) 6 (100%) 10 (66.7%) 13 (84.6%)
6. PNI
Yes 11 (26.2%) 2 (33.3%) 5 (33.3%) 2 (15.4%) x?=5.67; p=0.128
No 31 (73.8%) 8 (100%) 4 (66.7%) 10 (66.7%) 13 (84.6%)
7. Mitotic Index
1 10 (23.8%) 5 (62.5%) 2 (33.3%) 1(6.7%) 2 (15.4%) %?=8.04; p=0.045
2 28 (66.7%) 3 (37.5%) 3 (50.0%) 13 (86.7%) 9 (69.2%)
3 4 (9.5%) 1(16.7%) 1(6.7%) 2 (15.4%)
8. pT Stage
1 1(2.4%) 1(16.7%) 0 x?=11.92; p=0.008
2 10 (23.8%) 5 (62.5%) 1(16.7%) 4 (26.7%)
3 19 (45.2%) 3 (37.5%) 2 (33.3%) 8 (53.3%) 6 (46.2%)
4 12 (28.6%) 2 (33.3%) 3 (20.0%) 7 (53.8%)
9.  pN Status
1 23 (54.8%) 7 (87.5%) 3 (50.0%) 7 (46.7%) 6 (46.2%) ¥%=3.83; p=0.281
2 5(11.9%) 1(16.7%) 3 (20.0%) 1(7.7%)
3 13 (31.0%) 1(12.5%) 2 (33.3%) 5 (33.3%) 5 (38.5%)
4 1(2.4%) 0 1(7.7%)
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or less.!%212324 Moreover, except for histopathological
grading, which was generally chosen as a differentiating
factor in all these studies, there is no consensus regarding
other histopathological characteristics for which Bcl-2
overexpression was correlated.

In present study, we found a significant association
of mitotic index apart from histopathological grade
with Bcl-2 overexpression. A higher mitotic index is an
indicator of increased cellular mitotic activity and is often
related with poor histopathological grade and thus the
association of Bcl-2 overexpression with both decreasing
histopathological differentiation and higher mitotic index
could be inferred as apoptosis inhibitory effect of Bcl-2.

The findings in present study mostly endorse the
findings of previous study and underscore the role of
Bcl-2 in carcinogenesis and its progression in oral SCC.
However, like previous studies, the present study also
suffers from the problem of a small sample size owing
to which other clinicopathological relationships could
not be extensively explored. Hence, further studies with
a larger sample size are recommended.

CONCLUSION

There was a high IHC expression of Bcl-2 oncogene which
was significantly associated with histopathological grade
and pT stage. Bcl-2 expression should be considered as
a progressive marker of tumorigenic activity and hence
could have a prognostic value. Further studies on a
longitudinal study design are recommended.

REFERENCES

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, Bray F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers
in 185 Countries. CA Cancer ] Clin. 2021 May;71(3):209-249.

2. ByakodiR, ByakodiS, Hiremath S, Byakodi ], Adaki S, Marathe
K, Mahind P. Oral cancer in India: an epidemiologic and
clinical review. ] Community Health. 2012 Apr;37(2):316-9.

3. Petersen SE. Strengthening the prevention of oral cancer: the
WHO perspective. Community Dentistry Oral Epidemiology
2005; 33: 397-9.

4. Tilakaratne WM, Klinikowski MF, Saku T, Peters TJ,
Warnakulasuriya S. Oral submucous fibrosis: Review on
etiology and pathogenesis. Oral Oncol 2005;58:1-7.

5. Macluskey M, Chandrachud LM, Pazouki S, Green M,
Chisholm DM, Ogden GR, et al. Apoptosis, proliferation,
and angiogenesis in oral tissues: Possible relevance to tumor
progression. ] Pathol 2000;191:368-75.

6. Badaracco G, Venuti A, Bartolazzi A, Morello R, Marzetti F,
Marcante ML. Overexpression of p53 and bcl-2 protiens and
the presence of HPV infection are independent events in head
and neck cancer. ] Oral Pathol Med 2000;29:173-9.

7. Batsakis JG. The molecular biology of oral cancer. In: Shah J.P,
Johnson Newell W, Batsakis John G, editors. Oral Cancer. 1st

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

ed. Martin Dunitz, an imprint of the Taylor & Francis Group;
United Kingdom: 2003. pp. 165-182.

Hockenbery DM. Bcl-2 in cancer, development and apoptosis. |
Cell Sci Suppl. 1994;18:51-55.

Hockenbery D, Nunez G, Milliman C, Schreiber RD, Korsmeyer
SJ. Bcl-2 is an inner mitochondrial membrane protein that
blocks programmed cell death. Nature. 1990;348(6299):334.
Teni T, Pawar S, Sanghvi V, Saranath D. Expression of bcl-2 and
bax in chewing Tobacco-Induced oral cancers and oral lesions
from India. PatholOncol Res 2002;8:109-14.

Ravi D, Nalinakumari KR, Rajaram RS, Nair MK, Pillai MR.
Expression of programmed cell death regulatory p53 and bcl-2
proteins in oral lesions. Cancer Lett 1996;105:139-46.

Solomon MC, Carnelio S, Gudattu V. Molecular analysis of oral
squamous cell carcinoma: A tissue microassay study. Indian
Journal of Cancer, 2010;47(2):166.

Akhter M, Hossain S, Rahman QB, Molla MR. A study
on histological grading of oral squamous cell carcinoma
and its co-relationship with regional metastasis. ] Oral
MaxillofacPathol. 2011;15(2):168-176.

Sulkowska M, Famulski W, Sulkowski S, Resze¢ ], Koda M,
Baltaziak M et al. Correlation between Bcl-2 protein expression
and some clinicopathological features of oral squamous cell
carcinoma. Pol | Pathol 2003;54:49-52.

Sutariya RV, Manjunatha BS. Immunohistochemical study of
p21 and Bcl-2 in leukoplakia, oral submucous fibrosis and oral
squamous cell carcinoma. ] Exp Ther Oncol. 2016 Nov;11(4):285-292.
Suri C. The Immunohistochemical Evaluation Of The
Expression Of Bcl-2 In Different Histological Grades Of
Squamous Cell Carcinoma. Journal of Clinical and Diagnostic
Research. 2009 Dec ;(3):1891-1899.

Rahmani A, Alzohairy M, Babiker AY, Rizvi MA, Elkarimahmad
HG. Clinicopathological significance of PTEN and bcl2
expressions in oral squamous cell carcinoma. Int J Clin Exp
Pathol 2012;5:965-71.

Juneja S, Chaitanya N B, Agarwal M. Immunohistochemical
expression of Bcl-2 in oral epithelial dysplasia and oral
squamous cell carcinoma. Indian ] Cancer2015;52:505-10.
AryaV, Singh S, Daniel MJ. Clinicopathological correlation of
Bcl-2 oncoprotein expression in oral precancer and cancer. ]
Oral Biol Craniofac Res. 2016;6(1):18-23.

Pavithra V, Kumari K, Haragannavar VC, Rao RS, Nambiar S,
Augustine D, Sowmya SV. Possible Role of Bcl-2 Expression in
Metastatic and Non Metastatic Oral Squamous Cell Carcinoma.
J Clin Diagn Res. 2017 Sep;11(9):ZC51-ZC54.

Pallavi N, Nalabolu GRK, Hiremath SKS. Bcl-2 and c-Myc
expression in oral dysplasia and oral squamous cell carcinoma:
Animmunohistochemical study to assess tumor progression. J
Oral Maxillofac Pathol. 2018;22(3):325-331.

Sudha VM, Hemavathy S. Role of bcl-2 oncoprotein in oral
potentially malignant disorders and squamous cell carcinoma:
an immunohistochemical study. Indian J Dent Res 2011
July;22(4):520-5.

Sami SM, Al-Muala HD, Kummoona R, Al-Kaptan I. Bcl-2
proto-oncogene expression correlate with grading of oral
carcinoma. Journal of Kerbala University 2011; 9(2): 101-109.
Abdel Aziz MM, Zaki MMA, Farg DA, El Kourdy KAM.
Immunohistochemical expression of Bcl-2 in oral squamous
cell carcinoma: a clinicopathological correlation. Egypt ] Pathol
2019; 39(2): 257-262.

18


http://www.ncbi.nlm.nih.gov/pubmed?term=Byakodi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Byakodi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Hiremath%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Byakodi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Adaki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Marathe%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Marathe%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahind%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21786206
http://www.ncbi.nlm.nih.gov/pubmed/21786206

