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A B S T R A C T

Background: Breast cancer is the most common malignancy in women, accounting for 14 % of all cancers
in India; it accounts for < 1% of all cancer cases in men. Breast cancer is the leading cause of death
worldwide. The study aims to assess the expression of p53 and Survivin in Fibroadenoma and Invasive
carcinoma of no special type and its prognostic importance.
Material and Methods: A total number of 75 cases are included in the study, out of which 34 are reported
by two histopathologists as invasive carcinoma NST (ductal) and 41 reported as Fibroadenoma. All the
cases included in the study are females. Immunohistochemistry for p53 and Survivin performed in both
the groups with positive and negative controls. Cytoplasmic or nuclear IHC expression for Survivin is
considered to be positive. Whereas, nuclear positivity is considered for p53. A semi quantitative scoring
system performed consisting of intensity and % of positive cells.
Results: The expression of Survivin and p53 is found to be high in IDC, 79% and 85% respectively. The
correlation is found to be significant (p value = 0.002, Spearman Rho correlation). However, the expression
of Survivin is seen in one third of all the cases of Fibroadenoma (37.5%) and p53 expression is expectedly
low, seen in 12% cases.
Conclusion: Over expression of Survivin in IDC patients compared to benign cases is found to be
correlated with p53 expression. Though Survivin is likely to contribute to apoptosis resistance, its
expression is found to confer resistance to chemotherapy and radiotherapy in IDC. Henceforth, Survivin
over expression along with p53 in invasive breast carcinoma defining overall poor prognosis and low
survival rates.
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1. Introduction

Carcinoma of breast is most common non- skin malignancy
in women. Women who lives upto age 90 has a one in eight
chance of developing breast cancer and one in every 10 new
cancer diagnosed in Indian women.

Breast cancer is the most common malignancy in
women, accounting for 14 % of all cancers in India; it
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accounts for < 1% of all cancer cases in men. Breast cancer
is the leading cause of death worldwide, accounting for 2.26
million cases. Early diagnosis by triple assessment (Clinical
details, Mammogram & FNAC). Surgery, medication and
radiation can successfully treat the disease. FNA in breast
plays a pivotal role in the early management, atypical
features particularly Category 3 & 4 according to the IAC
Yokohama system for reporting breast Cytopathology.
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However, benign lesions of the breast are far more
frequent than malignant ones.1,2 The incidence of benign
breast lesions begins to rise during the second decade
of life and peaks in the fourth and fifth decades, as
opposed to malignant diseases, for which the incidence
continues to increase after menopause, although at a less
rapid pace.3,4 Nowadays, seeing the breast cancer burden in
younger females in our country, many hospitals and research
institutes started “Breast clinic” to encourage early detection
and to educate females for self examination.

Invasive carcinoma of no special type(ductal) being
the most common type of carcinoma followed by lobular,
medullary, mucinous, papillary, tubular and inflammatory
carcinoma.5

Immunohistochemistry (IHC) has an expanding role
in the diagnosis and management of mammary disease.
Anti-survivin mAb 8E2 specifically reacted with breast
carcinoma cells, with positive staining of the cytoplasm
of cancer cells whereas no expression of Survivin was
observed in adjacent normal tissues; therefore, Survivin
expression in benign cases is likely to be the result of
dysplastic transformation of the breast epithelium. As
Survivin plays a dual role, as apoptotic inhibitor and as
mitotic effector, its positivity is of interest.

p53 is a tumor suppressor gene product identified
in a wide variety of tumors. Accumulation of mutant
p53 detected by immunohistochemical staining has been
reported in breast cancer..Disruption of p53 gene function
seems to have a pivotal role in carcinogenesis. It has
been demonstrated by Rohan et al, 20066 that p53 gene
changes occur before the development of breast cancer and
therefore influence breast cancer risk. Nearly one third of
breast cancers have mutations of the tumor suppressor gene
p53, which are associated with high histological grade and
clinical aggressiveness.

The study aims to assess the expression of p53 and
Survivin in Fibroadenoma and Invasive carcinoma of no
special type (ductal) breast and its prognostic importance.

2. Materials and Methods

The present study is a cross-sectional study has been
conducted in Department of Pathology, MLB Medical
College, Jhansi on the tissue material obtained from patients
admitted in Department of Surgery being Tru cut biopsy,
breast conservation surgery or MRM during the time
period of 18 months (October 2018-April 2020). The
special care has been taken for immediate tissue fixation in
10% formalin, proper dehydration while processing and to
exclude any technical errors while performing IHC.

A total number of 75 cases are included in the study,
out of which 34 are reported by two histopathologists as
invasive carcinoma NST (ductal) and 41 are reported as
Fibroadenoma. All the cases included in the study are
females. The complex fibroadenoma/cellular fibroadenoma

and with features of atypia are excluded from the study.

2.1. Methodology

Immunohistochemistry for p53 and Survivin performed in
both the groups with positive and negative controls. Positive
control for Survivin are obtained from TCC bladder and
for p53 carcinoma breast, is taken. The interpretation has
been done by the same histopathologists. Cytoplasmic or
nuclear IHC expression for Survivin is considered to be
positive. Whereas, nuclear positivity is considered for p53.
A semi quantitative scoring system performed consisting of
intensity and % of positive cells.

The level of expression was scored as follows:
0 = negative, less than 5% of cells staining.
1+ = weak staining, between 6% and 25% of cells

staining
2+ = moderate staining, between 26% and 50% of cells

staining.
3+ = medium strong staining, between 51% and 75% of

cells staining.
4+ = strong staining, more than 75% of cells stain.

3. Results

In the present study, total 34 cases of invasive breast
carcinoma are from age 21 to 72 yrs. Out of 34 cases, most
common age group is 41-50yrs (38%)followed by 31-40yrs
(33%).

The age group of all cases of Fibroadenoma varies from
11yrs to 50 yrs. Out of 41 cases, most common age group is
11-22yrs (44%) followed by 21-30yrs (33%) and 41-50yrs
(19%).

As most of patients seeking health care in our hospital
belonged to rural area. Same was observed in our study i.e.
58 cases (78.00%) belonged to rural area.

Amongst malignant cases, patients most commonly
presented with left breast lump (21%) followed by right
breast lump. Most common site seen is upper outer quadrant
(68%). Only 9% of cases, presented with axillary swelling
and pain. One case is associated with bloody nipple
discharge, however on cytology it is found to be negative
for malignant cells. It is also noted that none of the cases
show Paget’s disease of nipple and dermal lymphatics
involvement.

The most common size of malignant cases is found to 2-
5 cm (62%) followed by 5-7 cm (23%) and <2 cm (15%).
However, Fibroadenoma show most common size is 2- 5
cm(78%) followed by <2 cm(14%) and >5 cm (08%). It has
noted that most common presentation in Fibroadenoma is
breast lump(78%) and cyclical pain (58%).

The most common overall grade in IDC found to be
grade 1 (27%), and least being grade 3(1%). Approximately
half of the IDC cases show moderate nuclear variation-score
2 (47%), followed by mild variation-score 1 (30%).(Table 1)
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Table 1: Distribution according to nuclear pleomorphism.

Nuclear pleomorphism Score No. of cases (n=34) %
Small, uniform cells 1 10 30
Moderate variation 2 16 47
Marked variation 3 08 23

Table 2: Survivin and P53 expression in invasive ductal carcinoma and fibroadenoma

Total cases (n=75) Survivin Positivity P 53 Positivity
Invasive breast carcinoma 34 27(79.40%) 29(85.30%)
Fibroadenoma 41 15(37.50%) 5(12.19%)

Table 2 The expression of Survivin and p53 is found to
be high in IDC, 79% and 85% respectively. The correlation
is found to be significant (p value = 0.002, Spearman Rho
correlation). However, the expression of Survivin is seen in
one third of all the cases of Fibroadeoma (37.5%)and p53
expression is expectedly low, seen in 12% cases .

4. Discussion

Survivin is a member of the ‘inhibitors of apoptosis’ gene
family that controls mitotic progression and induces tumor
cell invasion. Its over expression has been shown to be
associated with parameters of poor prognosis in most of the
human cancers, including carcinoma of the lung, esophagus,
etc

Survivin is over expressed in majority of breast
carcinomas.7 The over expression of survivin is found
to be correlated with HER 2 and EGFR expression.
Survivin expression has been found to confer resistance
to chemotherapy and radiation. Survivin targeting
in experimental models improves survival of cancer
patients.8,9

A systematic review of 12 studies,10 p53 expression
among women diagnosed with benign breast disease. Most
of selected studies analyzed p53 expression among breast
tissues with non-proliferative lesions. Benign breast disease
corresponds to 34.39% of p53 expression. BBD with major
breast cancer risk was poorly represented among selected
studies. Given the importance of p53 protein in the breast
cancer development, studies related to p53 expression
among benign breast disease are of out most importance;
especially in hyperplasic lesions that show major risk for
breast cancer progression.10

In the present study, significant difference in the
expression of Survivin between benign breast disease
(37.5.%) and breast carcinoma (79.40%) was observed.
Our result is consistent with the observation of Nassar
et al,200811 who had reported 81% Survivin positivity
in breast cancer cases. whereas according to Zhang et
al.200112 Survivin was expressed in 42.7% of benign breast
tumors and increases with increased histological grades of
the disease.

In other study, Ranade KJ et al,13 showed 53%
Fibroadenoma cases expressed Survivin and 13% expressed
p53 protein. Statistically significant increase in Survivin and
p53 protein expression was observed in carcinoma cases.
Our study showed Survivin expression in one third of all the
cases of Fibroadeoma (37.5%) and p53 expression in 12%
cases. The p53 expression showed almost similar expression
in both the studies.

Normally Survivin is undetectable in terminally
differentiated adult tissues; therefore, Survivin expression
in benign cases is likely to be the result of dysplastic
transformation of the breast epithelium. As Survivin plays
a dual role, as apoptotic inhibitor and as mitotic effector, its
localization was of interest to the scientists.

It has been recently suggested that anti-p53 drugs could
reactivate mutant p53 and restore the tumor suppression
activity in a preclinical model.14–16 It is important to
select appropriate patients with TP53 mutation to use
these drugs and ensure successful results in clinical
studies. Accurate detection of TP53 mutation would be
a necessary precondition of anti-p53 therapies. Although
next generation sequencing (NGS) allows whole genomic
evaluation, it is still impractical in most clinical laboratories
to use NGS to determine p53 mutational state due to high
cost and complex interpretation. By contrast, IHC is still
considered a valuable diagnostic tool with easy accessibility
and well-established efficacy in investigating target agents
and predicting clinical outcome in cancer. It also overcomes
discrepancies between mRNA and protein expression by
transcriptional and translational regulation.17,18

Higher p53 and Survivin immunostaining are correlated
significantly with more advanced stages of breast IDC
cases. Although there are still unknown mechanisms in
tumor progression, we demonstrated that p53 and Survivin
were applicable biomarkers to predict clinicopathological
parameters. Therefore, the development of pharmacological
agents to target the Survivin pathway may prolong survival
time and slow tumor progression in patients with breast
IDC.
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5. Conclusion

Over expression of Survivin in IDC patients compared to
benign cases is found to be correlated with p53 expression.
Though Survivin is likely to contribute to apoptosis
resistance, its expression is found to confer resistance
to chemotherapy and radiotherapy in IDC. Henceforth,
Survivin over expression along with p53 in invasive breast
carcinoma defining overall poor prognosis and low survival
rates.

6. Abbreviations

IDC- Invasive Ductal Carcinoma, FNAC- Fine Needle
Aspiration Cytology, IHC- Immunohistchemistry, TCC-
Transitional Cell Carcinoma, MRM- Modified Radical
Mastectomy.
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