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Abstract

B — cell lymphoma 2 (Bcl-2) is an antiapoptotic protein belongs to Bcl2 family. It is an important breast
cancer prognostic marker. Bcl2 is upregulated by estrogen in breast cancer. Therefore, Bcl2 expression in
breast cancer can be considered as a sign of estrogen functional activity.

Aim: To evaluate the expression of Bcl-2 oncoprotein in patients with infiltrating duct carcinoma, breast —
NOS (IDC-NOS) and to assess its correlation with various clinicopathological variables, especially
hormone receptors.

Materials & Methods: 75 cases of infiltrating duct carcinoma breast, with defined ER, PR & Her2 status
were retrieved & immunohistochemical analysis with Bcl2 was done. Clinicopathological features were
analyzed and correlation between Bcl2 expression and the above features especially hormone status were
assessed.

Results & Conclusion: 43 (57.3%) cases of IDC — NOS showed Bcl-2 positivity. Bcl2 expression was
significantly associated with lower histological grade and hormone receptor positivity. Triple negative
breast carcinoma (TNBC) show lack of expression of Bcl-2 in significant proportion.

Keywords: Infiltrating duct carcinoma breast, Bcl-2 Expression, hormone receptors.

Introduction

B-cell Lymphoma 2 (Bcl-2), part of the bcl-2 gene
family located at chromosome 1821, was first
described as a result of the chromosomal transloc-
ation t(14;18)" seen in a large number of follicular
B-cell lines. Bcl-2 which is an oncoprotein,
suppresses programmed cell death (apoptosis)?
and is expressed in many solid tumors such as
lung, colorectal, stomach and ovarian cancers. It

also plays an important role in mammary
epithelial differentiation and possibly in mammary
neoplasia®. The mechanism by which Bcl-2 contri-
butes to tumorigenesis is through suppression of
apoptosis, thereby conferring a survival advantage
on Bcl-2 expressing cells. The prolonged life span
of cells with enhanced Bcl-2 expression may
contribute to the greater cellularity of proliferative
lesions and increase the risk for these cells to
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acquire oncogenic genetic changes. Expression of
bel-2 has been detected in  68% * and 75% ° of
breast carcinomas in previous studies. The
overexpression of Bcl -2 in breast cancer has been
found to be associated with several favorable
prognostic factors such as smaller size, low cell
proliferative rate & low nuclear grade®’. The Bcl-
2 expression is significantly associated with the
presence of estrogen (ER) and progesterone
receptors (PR) 8. It was found that, similar to PR,
the bcl-2 gene itself is ER regulated. Thus high
bcl-2 may be indicative of an intact ER pathway
that is driving tumor growth & should be sensitive
to endocrine therapy®.

Aim

To evaluate the expression of bcl-2 oncoprotein in
patients with infiltrating duct carcinoma, breast —
NOS (IDC-NOS) and to assess its correlation with
various clinicopathological variables especially
hormone receptors.

Materials & Methods

The study was conducted in Department of
Pathology, Government Medical College Thrissur.
Formalin — fixed, paraffin — embedded tissue
samples of 75 surgically removed IDC —-NOS
during the study period were taken. Only cases
with immunohistochemically defined estrogen
(ER) and progesterone receptor (PR) status were
selected. For all cases the pathology reports
regarding grade, size of the tumor, lymphnode
status, presence of lymphovascular emboli & age
of the patient were available. Consecutive serial
sections were cut from representative paraffin
block of each case & immunostaining were
performed for Bcl-2. Positive & negative controls
were included in each run. The Bcl-2 positivity
was expressed by brownish staining localized to
the cytoplasm. Immunocytochemical results were
scored as percentage of cells expressing definite
immunoreactivity. For statistical analysis cases
were considered positive for Bcl-2, if they showed
immunoreactivity in more than 25 % of neoplastic
cells.

Statistical analysis were performed using Fisher’s
exact test & Chi-square test. p- value of <0.05 was
considered statistically significant.

Result

The various clinicopathological parameters of the
75 patients are shown in the Table 1. Of the 75
patients included in the study, 43 (57.3%) were
Bcl-2 positive and 32 (42.7%) were Bcl-2
negative.

Tablel-Clinicopathological parameters of 75

cases
Parameter No %

Age <50 29 38.7%
>50 46 61.3%

Size <2cm 5 6.7%
2-5cm 58 77.3%
>5cm 12 16.0%

Grade 1 4 5.3%
2 58 77.3%
3 13 17.3%
In-situ component Positive 22 29.3%
Negative 53 70.7%
LVE Positive 23 30.7%
Negative 52 69.3%
Lymphnode Positive 41 54.7%
Negative 34 45.3%
ER Positive 51 68.0%
Negative 24 32.0%
PR Positive 39 52%%
Negative 36 48%
HER2 Positive 26 34.6%
Negative 49 65.3%
TNBC Yes 15 20.0%
No 60 80.0%
Bcl-2 Positive 43 57.3%
Negative 32 42.7%

The clinicopathological characteristic according to
Bcl2 expression are summarized in Table 2. Bcl2
—positive expression was associated with low
histological grade (p<0.003), ER & PR positivity
(p<0.001). Triple negative breast carcinomas
(TNBC) ie, ER, PR & Her-2 negative breast
carcinomas show lack of expression of Bcl-2 (p
<0.001). The parameters like tumor size, in — situ
components, lymphnode status and lymphov-
ascular emboli show no statistically significant
association with bcl2 expression. In patients
lacking Bcl2 expression majority were with age
>50 years (71.9%), as compared to patients with <
50 years (28.1%), even though the relation was
not statistically significant. Majority of Bcl2
positive cases (72.1%) lack expression of HER 2.
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Table 2 -Clinicopathological characteristics
according to Bcl2 expression (n=75)

Characteristic Bcl-2 +ve Bcl-2 p- value
(n=43) -ve
(n=32)
Age <50 20 9 0.106
(46.5%) (28.1%)
>50 23 23
(53.5%) (71.9%)
Size <2cm 4(9.3%) 1(3.1%) 0.517
2-5cm 33 25
(76.7%) (78.1%)
>5cm 6 6
(14%) (18.8%)
Grade 1 3(7%) 1(3.1%) 0.003
2 38 20
(88.4%) (62.5%)
3 2(4.7%) 11(34.4%)
In-situ +ve 12 10 0.753
componen (27.9%) (31.3%)
t -ve 31 22
(72.1%) (68.8%)
LVE +ve 12(27.9%) 11(34.4%) 0.548
-ve 31 21
(72.1%) (65.6%)
Lymph +ve 24 17 0.817
node (55.8%) (53.1%)
-ve 19 15
(44.2%) (46.9%)
ER +ve 38 13 <0.001
(88.4%) (40.6%)
-ve 5 19
(11.6%) (59.4%)
PR +ve 31 8 <0.001
(72.1%) (25%)
-ve 12 24
(27.9%) (75%)
HER2 +ve 12 14 0.154
(27.9%) (43.7%)
-ve 31 18
(72.1%) (6.2%)
TNBC Yes 2 13 <0.001
(4.7%) (40.6%)
No 41 19
(95.3%) (59.4%)

W Bcl2+
W Bcl2-

ER+ ER-

Figure 1: Bar chart showing relationship between
expressions of Bcl-2 & ER

Discussion

Bcl2 expression is associated with a favorable
prognosis in many solid tumors including breast
cancer. The mechanism of BCL2 as a prognostic
factor in breast cancer remains unclear. Many
studies have suggested that interactions between
BCL2 and ER modulate the prognostic effect™.
Moreover, BCL2 expression is upregulated in
response to estrogens, and so BCL2 is considered
an estrogen-related protein®®.

In the present study, BCL2 was expressed in
57.3% of IDC- NOS, which is similar to previous
studies . Most investigators reported that Bcl-2
immunoreactivity was more frequent in low-grade
carcinomas*®, similar to our study results.
Lymphnode status which is the most powerful
predictor of clinical outcome shows no significant
relation with Bcl-2 in present study. As for the
nodal status ,data are very heterogenous . Callagy
et al found no correlation and supports our
findings *2. However, Chen et al** in a study done
on 74 cases of breast cancer found, Bcl-2
imunoreactivity to be significantly correlated with
negative lymphnode and in cases with less nodal
involvement. Age of the patient, tumor size,
presence of in-situ component and
lymphovascular emboli show no significant
correlation with Bcl-2 expression.
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The expression of bcl-2 and the expression of ER
and PR were highly associated in this study,
which is in agreement with previously published
data by Le M G et al and Callagy ****.These
observations support the hypothesis that bcl-2
expression in breast carcinoma may be an
estrogen receptor regulated phenomenon and PR
is under estrogen regulation via ER®.

Some investigators reported an  inverse
relationship between Bcl-2 expression and the
immunohistochemical detection of HER2'". Even
though statistically not significant, present study
also supports this finding as majority of Bcl2
positive cases (72.1%) lack expression of Her 2.
The present study of Bcl-2 expression in breast
cancer by means of immunohistochemistry shows
that in spite of its role opposing tumor cell death,
Bcl-2 is associated with better intrinsic prognostic
biological features such as hormone receptor
expression and lower histological grade. This may
in great part explain why Bcl-2 expression has
been invariably found to correlate with a better
prognosis of breast cancer" 2.

The identification of prognostic and predictive
markers is clinically important, because breast
cancer is heterogenous in respect to genetics, and
variable in biological and clinical features. At
present, gene expression microarray studies have
shown prognostic power, but IHC remains a
suitable and powerful method of prognostication
in a clinical situation because it is less expensive
and more easily applied in clinical context

Conclusion

The present study observes that BCL2 expression
is significantly associated with lower grade and
ER and PR positivity; therefore, BCL2 expression
can be used for predicting an overall good
prognosis in patients with breast cancer.
Evaluation of Bcl2 expression in breast cancer
may identify a subset of patients with favorable
prognosis, who may not Dbenefit from
chemotherapy but may benefit from Bcl-2
targeting agents in addition to antihormonal
therapy.
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