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ABSTRACT

Background: Survivin is a cancer gene that is silenced in differentiated tissues, while overexpressed
at high levels in vast majority of tumours. Some essential properties characterizing it as an ideal target
involving apoptosis, promoting mitosis, stimulating vessel growth thus associated with poor prognosis,
drug and chemo-resistance. The p53 gene is a tumour suppressor gene, defective p53 allows abnormal
cells to proliferate resulting and cancer. The study aims to assess the expression of p53 and survivin in
benign and malignant breast lesions and its prognostic importance. Materials and Methods: Total number
of 102 patients were included in the study. Histopathologically confirmed 46 untreated female patients
with Invasive breast carcinoma-NST and 56 female patients with fibroadenoma were used. Expression of
survivin and p53 was evaluated using immunohistochemistry staining method. Results: In our study, we
found 84.79% cases of invasive breast carcinoma-NST and 55.4% cases of fibroadenoma stained positive
for p53, while 76.09% cases of invasive breast carcinoma and 71.42% cases of fibroadenoma stained
positive for survivin. Conclusion: Increased expression of survivin and p53 noted in invasive breast
carcinoma-NST as compared to fibroadenoma suggested that survivin and p53 are likely to contribute
significantly to apoptosis resistance and may serve as therapeutic target that increase the effectiveness of
conventional breast cancer therapy.
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Introduction

The breast cancer is most prevalent malignancy
among women worldwide & manifests as palpable
cancer in age groups of 40 and 50.') With an
expected 2.3 million new cases (11.7%), female
breast cancer has overtaken lung cancer as the most
common cancer diagnosed, followed by lung (11.4%),
colorectal (10.0%), prostate (7.3%), and stomach
(5.6%) cancers. %
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Benign breast lesions are significantly more common
than malignant ones.!®! Frequency of malignant dis-
eases rises after menopause. The rise in benign breast
lesions occurs during the second decade of life.
A fibroadenoma is usually unilateral & painless
benign solid breast tumour, frequently affects women
between the age of 14 and 35 years. Postmenopausal
women are less likely to have fibroadenoma because
they shrink after menopause. [°’

Invasive breast carcinoma (IBC) comprises approx-
imately 80% of breast cancers and most common
variant of it is Invasive breast carcinoma of no
special type (IBC-NST). Second most common type
is lobular carcinoma, representing 15% of all breast
cancer!® followed by medullary, mucinous, comedo-
carcinoma, Paget’s disease, papillary, tubular, and
inflammatory carcinoma.
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It is necessary to differentiate benign lesions from
in situ and invasive breast cancer to establish the
most appropriate therapy.!”! Mostly breast lesions are
classified on the basis of morphological criteria but
cases with equivocal morphology require ancillary
studies e.g. immunohistochemistry; to reach at
precise diagnosis, to know the prognostic behaviour
& response to the therapy.®!

Survivin is an anti-apoptotic protein that belongs to
the inhibitor of apoptosis protein, having a unique
structure and function.®! Survivin overexpression
in cancer may destroy this apoptotic checkpoint
and permit abnormal mitotic proliferation of altered
cells. 1]

p53 gene is located on chromosome 17 [17p13.1], also
known as TP53- Tumour Protein 53, which regulates
the cell cycle and functions as a tumour suppressor
protein. A p53 mutation leads to overexpression
of survivin, which prevents apoptosis and results in
tumours. [12:13I

In present study we have evaluated the expression of
p53 & Survivin in both benign and malignant breast
lesions.

Materials & methods

The cross-sectional study was conducted in the
Department of Pathology of our Institute. The study
was conducted over period of 18 months from
September 2022 to May 2024. Ethical approval
was obtained from the institutional ethical com-
mittee (ref: SNMC/IEC/2024/261). A total of 102
cases (56 cases of benign lesion and 46 cases of
malignant lesions) of surgically resected mastectomy,
lumpectomy and biopsy of breast specimens were
included in the present study. After receiving the
samples, gross inspection was done, and the size and
appearance of the tumour were documented. After
incising (bread loafing), the specimens were fixed in
10% formal saline for 12-24 hours. Tissue sections
from representative areas were then submitted for
further processing and paraffin wax blocks were
made. Section of 3-4 ym were made from the paraffin
wax blocks and stained by routine H&E dye, then
examined under a light microscope. A histolog-
ical diagnosis was made using modified Bloom-
Richardson histological grading. Another section of
3-4um was used for IHC for p53 and Survivin.
the representative sections from all the cases were
studied. The sections were evaluated at high power
(400X microscopic field; objective 40X, eyepiece

10X), considering a high -power microscopic field
harboured 100 stromal cells.

Positive control sections of p53 and Survivin were
obtained from sections of brain tumour (diagnosed
cases of astrocytoma- p53 mutant) and colon mucosa
respectively. Positive histological reaction for Sur-
vivin antibodies used was visualized as cytoplasmic
and in few cases nuclear brown staining, whereas for
p53 positivity appeared as nuclear brown stain. A
semi quantitative scoring system was used to score
immunohistochemical positivity. The intensity of
immunohistochemical staining for statical analysis
was graded on a scale of 0 to 4.

The level of expression was scored as follows:

* 0 = negative, less than 5% of cells staining

* 14+ = 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
stains.

Inclusion criteria: All breast tru-cut biopsy, inci-
sional biopsy, lumpectomy, and mastectomy speci-
mens of patients with neoplastic (benign & malig-
nant) aetiology confirmed on histopathology were
included in the study.

Exclusion criteria: Inadequate and autolysed tissue
and patient with metastatic tumours from systemic
malignancies, all inflammatory/infective lesions and
cases other than fibroadenoma and Invasive Breast
Carcinoma -NST were excluded from the study.

Results

The study included 102 cases in total, of which
46 had invasive breast carcinoma-NST and 56 had
fibroadenoma. Most cases (26 cases) of fibroadenoma
were noted in 2™ & 3" decade. Most of the IBC
cases (28 cases) were diagnosed in the 41-50 years age
group, out of which 31.0% were IBC Grade-1, 37.9%
having IBC Grade-2, 10.3% having IBC Grade-3. The
statistical difference between the different age groups
in terms of frequency distribution for invasive breast
carcinoma (IBC-NST)-Grade 1, IBC-Grade 2, IBC-
Grade 3, IBC-Grade NOS was statistically significant
(Figure 1).
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Figure 1: Age distribution among different types of breast
lesions

In our study, 54.9% of the lesions were diagnosed
as fibroadenoma, 8.8% were IBC-Grade 1 lesions,
17.6% were IBC-Grade 2 lesions, 6.9% were IBC-
Grade 3 lesions and 11.8% were IBC-NOS. Mean
age of fibroadenoma and IBC grade 1, 2, 3 & NOS
was found statistically significant, which was 0.001
(Table 1).

Table 1: Mean age among different type of Histopatho-
logical lesion

Mean Std Dev  Std P

Error value

Fibro 23.053 6.910 0.923

adenoma

(54.9%) 0.001

IBC-Grade 1 47.111 3.100 1.033  (Sig)

(8.8%)

IBC-Grade 2 52.388 10.273 2.421

(17.6%)

IBC-Grade 3 49.285 5.794 2.189

(6.9%)

IBC-NOS 49.916 8.836 2.550

(11.8%)

Out of 46 cases of Invasive breast Carcinoma-
NST, 21.74% were having more than 75% tubular
component, 67.39% were having 10-75% tubular
component and 10.87% were having less than 10%
tubular component. Out of 46 cases of Invasive breast
Carcinoma-NST, 32.61% cases showed small, uni-
form cells, 56.52% showed moderate pleomorphism
and 10.87% showed marked nuclear pleomorphism.
Among the 46 cases of IBC-NST, 6.52% had 0-5/10
HPF mitotic count, 76.09% showed 6-10/10 HPF and
17.39% showed more than 10/10HPF mitotic count.

Lymph nodes were identified in the total of 27 cases
out of total 46 cases of IBC-NST. Out of these 27
cases 10 (37.03%) were negative for metastasis and

17 (62.97%) were positive for metastasis.

Among the patients with fibroadenoma, 55.4% of the
patients showed positive p53 Expression, whereas
among the patients with Invasive breast Carcinoma-
NST 84.79% of the patients showed positive p53
expression. Grade -1 lesion patients were having
higher percentage of negative expression, whereas
lesions with Grade-2, 3 and NOS, there was higher
percentage of the patients having positive expression.
The correlation of expression of p53 with different
type of lesions was statistically significant with p
value of 0.012. Among the patients with fibroade-
noma, 71.42% of the patients showed positive
Survivin expression whereas among the patients
with Invasive breast Carcinoma-NST, 76.09% of
the patients showed positive Survivin expression.
Grade -1 lesion have higher percentage of negative
expression, whereas among the patients with Grade-
2, 3 and NOS higher percentage of the patients
were having Positive expression. The correlation of
expression of Survivin staining with different type
of lesions was statistically significant with p value of
0.001 (Table 2).

Table 2: Expression of p53 and survivin with different
type of breast lesions

p53 Survivin

Negative Positive Negative Positive
Fibroade- 25 31 16 40
noma (total 44 605 55496  28.58%  71.42%
cases = 56)
IBC-NST 7 39 11 35
(total cases = (13.21%) (84.79%) (23.91%) (76.09%)
46)
IBC Grade -1 3 6 6 3
(9 cases) 33.3% 66.7%  66.67%  33.33%
IBC Grade -2 2 16 2 16
(18 cases) 11.1%  88.9%  11.12%  88.88%
IBC Grade-3 O 7 0 7
(7 cases) 0% 100.0% 0% 100%
IBC-NOS (12 2 10 3 9
cases) 16.7%  83.3%  25% 75%

Discussion

According to latest WHO breast 5% edition, termi-
nology of IDC has been changed to Invasive Breast
Carcinoma and the most common variant of it is
Invasive breast carcinoma of no special type (IBC-
NST].[14’15]
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Figure 2: A: Showing proliferation of stromal and
epithelial components; Fibroadenoma (H&E,100X); B:
Showing proliferation of stromal component and epithe-
lial component; Fibroadenoma. (H&E, 400X); C: Showing
p53 immunohistochemical staining in a case of Fibroade-
noma. (IHC, 100X); D: Showing survivin immunohisto-
chemical staining in a case of Fibroadenoma. (IHC, 100X)

Survivin is a multifaced protein, which is nearly
non-existent in most terminally differentiated adult
tissues and frequently expressed in many different
types of cancer in humans. It is also known that this
antiapoptotic protein is located in the nucleus and
cytoplasm. ['%! Survivin binds to the microtubules of
the mitotic spindle and is expressed in a controlled
manner during the G2/M phase of the cell cycle. The
antiapoptotic properties of survivin are lost when
survivin-microtubule connections are disrupted, and
caspase-3 activity is elevated during mitosis. This
apoptotic checkpoint may be destroyed by survivin
overexpression in cancer, allowing altered cells
to proliferate abnormally through mitosis. These
findings suggest that survivin may be able to block
the G2/M phase default induction of apoptosis. In
addition, it was shown that cultured breast cancer
cells expressed increased survivin when exposed
to chemotherapy, possibly as a defence against
apoptosis. Immunohistochemical staining reveals
that anti-survivin mAb 8E2 specifically reacts with
breast carcinoma cells, with positive staining of the
cytoplasm of cancer cells whereas, no expression of
survivin seen in adjacent normal tissues. ']

Defective p53 allows abnormal cells to proliferative
and resulting in cancer. Tumour suppression is
severely reduced, if p53 damaged.!'>'®! In normal

Figure 3: A: Showing Invasive breast carcinoma Grade-
1. (H&E, 100X); B: Showing p53 immunohistochemical
staining in a case of IBC Grade-1. (IHC, 100X); C:
Showing survivin immunohistochemical staining in a
case of IBC Grade-1. (IHC, 100X); D: Showing Invasive
breast carcinoma Grade-2(H&E,100X); E: Showing p53
immunohistochemical staining in a case of IBC Grade-2.
(IHC, 100X); F: Showing survivin immunohistochemical
staining in a case of IBC Grade-2. (IHC, 100X); G: Showing
Invasive breast carcinoma Grade-3. (H&E, 100X); H:
Showing p53 immunohistochemical staining in a case
of IBC Grade-3. (IHC, 100X); I: Showing survivin
immunohistochemical staining in a case of IBC Grade-3.
(IHC, 100X)

forms, it promotes apoptosis and controls the cell
cycle as a result. In its mutant state, it promotes
the growth of tumours by blocking apoptosis and
losing control over the cell cycle. One of the
most prevalent (approximately 50%) abnormalities
in primary human cancer is overexpression of the
nuclear phosphoprotein p53, which is thought to be
caused by a single mutation in a highly conserved
area of the p53 gene that results in the encoding of
a mutant, more stable protein. [!317]

In our study 56 (54.9%) cases belonged to fibroade-
noma and 46 (45.9%) cases belonged to Invasive
breast carcinoma-NST which were different from the
study population of Nath D et all*®l, F Kayaselcuk
et all*l, Raj S et all'®!, Adamkov M et all?’!, Ranade
K J et all'”l, Adamkov M et al.['") This may be due
difference in population selected in different areas.
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Table 3: Previous data

Studies Total num- Most Maximum Maximum Maximum P53 expression Survivin
ber of cases common tubular  nuclear mitotic expression
age group compo- grade count
nent
FA IBC FA IBC In IBC InIBCcases N.A. FA IBC FA IBC
cases Cases  Cases Cases Cases
(%) (%) (%) (%) (%)
Nath D et 41 34 11-  41- 10-75%  Moderate 6- 20 29 20 27
al.[18] 20 50 pleomor- 10/10hpf (50%)  (85.30%) (37.50%) (79.40%)
yr yr phism
Raj S et 41 34 11- 41- 10-75% Moderate Not 5 29 15 27
al.[16] 22 50 pleomor- reported  (12.9%) (85.30%) (37.50%) (79.40%)
yr yr phism
Our study 56 46 11- 41- 10-75%  Moderate 6- 31 39 40 35
20 50 pleomor- 10/10hpf  (55.4%) (84.79%) (71.42%) (76.09%)
yr yr phism

Limitations of the study

First limitation of the study is smaller sample size
and second is in-availability of all morphological
variants of breast lesions, so more research, with
all morphological variants of breast lesions, bigger
sample size and long term follow up, are required to
validate the results.

Conclusion

We concluded that apoptosis resistance in Invasive
breast carcinoma patients is probably significantly
influenced by the increased expression of p53 and
survivin in these patients in contrast to fibroadenoma
and may serve as therapeutic target that could
increase the effectiveness of conventional breast
cancer therapy. To find out whether p53 and survivin
may be employed as prognostic markers, however,
large sample size studies with clinical follow-up data
are needed.

Disclosure
* Funding: Nil
¢ Conlflict of Interest: Nil

GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA:
A Cancer Journal for Clinicians. 2021;71(3):209-249.
Available from: https://doi.org/10.3322/caac.21660.
Bernardi S, Londero AP, Bertozzi S, Driul L, March-
esoni D, Petri R. Breast-feeding and benign breast
disease.  Journal of Obstetrics and Gynaecology.
2012;32(1):58-61. Available from: https://doi.org/10.
3109/01443615.2011.613496.

Reed MWR, Goyal A. Clinical assessment and
management of benign breast diseases. In: Thomas
WERG, et al., editors. Oxford Textbook of Fundamentals
of Surgery. 2016;p. 305-310. Available from: https:
//doi.org/10.1093/med/9780199665549.003.0037.
Ajmal M, Khan M, Van Fossen K, Breast. Breast
fibroadenoma. StatPearls Publishing. 2022.
Available from: https://www.ncbi.nlm.nih.gov/books/
NBK535345/.

Van Baelen K, Geukens T, Maetens M, Tjan-Heijnen V,
Lord CJ, Linn S, et al. Current and future diagnostic and
treatment strategies for patients with invasive lobular
breast cancer. Annals of Oncology. 2022;33(8):769—
785. Available from: https://doi.org/10.1016/j.annonc.
2022.05.006.

Guray M, Sahin AA. Benign breast diseases:
classification, diagnosis, and management. The
oncologist. 2006;11(5):435-449. Available from: https:

References //doi.org/10.1634/theoncologist.11-5-435.

1. Geethamala K, Murthy SV, Vani BR, Rao Liu H.  Application of immunohistochemistry in
S. Histopathological grade versus hormone breast pathology: a review and update. Archives of
receptor status in breast carcinoma-treasure Pathology & Laboratory Medicine. 2014;138(12):1629-
the past. International Journal of Biomedical 1642.  Available from: https://doi.org/10.5858/arpa.
Research. 2015;6(7):466-471. Available from: 2014-0094-ra.

https://scispace.com/pdf/histopathological-grade-

versus-hormone-receptor-status-in-k33atoj2v3.pdf.
2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjo-

mataram I, Jemal A, et al. Global cancer statistics 2020:

Zaha DC. Significance of immunohistochemistry in
breast cancer. World Journal of Clinical Oncology.
2014;5(3):382-392. Available from: https://doi.org/10.

Journal of Medical Sciences and Health/May-August 2025/Volume 11/Issue 2 201


https://scispace.com/pdf/histopathological-grade-versus-hormone-receptor-status-in-k33atoj2v3.pdf
https://scispace.com/pdf/histopathological-grade-versus-hormone-receptor-status-in-k33atoj2v3.pdf
https://doi.org/10.3322/caac.21660
https://doi.org/10.3109/01443615.2011.613496
https://doi.org/10.3109/01443615.2011.613496
https://doi.org/10.1093/med/9780199665549.003.0037
https://doi.org/10.1093/med/9780199665549.003.0037
https://www.ncbi.nlm.nih.gov/books/NBK535345/
https://www.ncbi.nlm.nih.gov/books/NBK535345/
https://doi.org/10.1016/j.annonc.2022.05.006
https://doi.org/10.1016/j.annonc.2022.05.006
https://doi.org/10.1634/theoncologist.11-5-435
https://doi.org/10.1634/theoncologist.11-5-435
https://doi.org/10.5858/arpa.2014-0094-ra
https://doi.org/10.5858/arpa.2014-0094-ra
https://doi.org/10.5306/wjco.v5.i3.382
https://doi.org/10.5306/wjco.v5.i3.382
https://doi.org/10.5306/wjco.v5.i3.382

Arya, et al: Immunohistochemical evalution of benign & malignant lesions of breast using servivin & p53

5306/wjco.v5.13.382.

Oncology. 2023;7(4):229-232. Available from: https:

10. Adamkov M, Halasova E, Kajo K, Machalekova K, //doi.org/10.18231/j.jdpo.2022.054.
Vybohova D, Varga I, et al. Survivin: a promis- 17. Ranade KJ, Nerurkar AV, Phulpagar MD, Shirsat NV.
ing biomarker in breast carcinoma. Neoplasma. Expression of survivin and p53 proteins and their
2010;57(6):572-577. Available from: https://doi.org/10. correlation with hormone receptor status in Indian
4149/neo_2010_06_572. breast cancer patients. Indian Journal of Medical
11. Li F, Ambrosini G, Chu EY, Plescia J, Tognin S, Sciences. 2009;63(11):481-490. Available from: https:
Marchisio PC, et al. Control of apoptosis and //pubmed.ncbi.nlm.nih.gov/20075549/.
mitotic spindle checkpoint by survivin.  Nature. 18. Nath D, Agarwal P, Arun S, Niharika R. Expression of
1998;396(6711):580-584. Available from: https://doi. survivin and p53 in breast cancer. Journal of Evolution
org/10.1038/25141. of Medical and Dental Sciences-JEMDS. 2018;7(7):881—
12. Abdullah S, Sameer SA, Dil-Afroze SN, Das BC, Siddiqi 885. Available from: https://doi.org/10.14260/jemds/
MA. P53-The Molecular Guardian Crashes in Gastric 2018/201.
Adenocarcinomas-A Study in an Ethnic Kashmiri 19. Kayaselcuk F, Nursal TZ, Polat A, Noyan T, Yildirim S,
Population. Journal of Carcinogenesis & Mutagenesis. Tarim A, et al. Expresion of survivin, Bcl-2, P53 and
2010;1(2):1-7. Available from: https://doi.org/10.4172/ bax in breast carcinoma and ductal intraepithelial neo-
2157-2518.1000106. plasia (DIN 1a). Journal of Experimental and Clinical
13. Davidoff AM, Kerns BJ, Iglehart JD, Marks JR. Main- Cancer Research. 2004;23(1):105-112. Available from:
tenance of p53 alterations throughout breast cancer https://pubmed.ncbi.nlm.nih.gov/15149158/.
progression. Cancer Research. 1991;51(10):2605- 20. Adamkov M, Drahosova S, Chylikova J, Vybohova
2610. Available from: https:/pubmed.ncbi.nlm.nih. D. Survivin in breast lesions: immunohistochemical
gov/1850660/. analysis of 196 cases. Polish Journal of Pathology.
14. Zangouri V, Akrami M, Tahmasebi S, Talei A, Hesa- 2017;68(4):297-305. Available from: https://doi.org/10.
rooeih AG. Medullary breast carcinoma and invasive 5114/pjp.2017.73925.
ductal carcinoma: a review study. Iranian Journal of
Medical Science.s. 2018.;43[4]:365'—371. Available from: How to cite this article: Arya N, Singh P, Kumar H,
https://pmc.ncbi.nlm.nih.gov/articles/PMC6055214/. Chandrakanta , Shakya JPS, Nagayach P.
15. Lokuhetty D, White V, Watanabe R. WHO classification Immunohistochemical Evaluation of Benign and
of breast tumours. 5th ed. Geneva. IARC. 2019. Malignant Lesions of Breast using Survivin and p53. |
Available from: https://www.scribd.com/document/ Med Sci Health 2025; 11(2):197-202
536359091/WHO-Classification-of-Breast-Tumors-
5thEd-20109. Date of submission: 29.01.2025
16. Raj S, Soni S, Aden D, Yadav A, Raj S. Survivin Date of review: 08.02.2025
and p53 expression in benign and malignant lesions Date of acceptance: 01.03.2025
of breast. IP Journal of Diagnostic Pathology and Date of publication: 07.07.2025
202 Journal of Medical Sciences and Health/May-August 2025/Volume 11/Issue 2


https://doi.org/10.5306/wjco.v5.i3.382
https://doi.org/10.4149/neo_2010_06_572
https://doi.org/10.4149/neo_2010_06_572
https://doi.org/10.1038/25141
https://doi.org/10.1038/25141
https://doi.org/10.4172/2157- 2518.1000106
https://doi.org/10.4172/2157- 2518.1000106
https://pubmed.ncbi.nlm.nih.gov/1850660/
https://pubmed.ncbi.nlm.nih.gov/1850660/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6055214/
https://www.scribd.com/document/536359091/WHO-Classification-of-Breast-Tumors-5thEd-2019
https://www.scribd.com/document/536359091/WHO-Classification-of-Breast-Tumors-5thEd-2019
https://www.scribd.com/document/536359091/WHO-Classification-of-Breast-Tumors-5thEd-2019
https://doi.org/10.18231/j.jdpo.2022.054
https://doi.org/10.18231/j.jdpo.2022.054
https://pubmed.ncbi.nlm.nih.gov/20075549/
https://pubmed.ncbi.nlm.nih.gov/20075549/
https://doi.org/10.14260/jemds/2018/201
https://doi.org/10.14260/jemds/2018/201
https://pubmed.ncbi.nlm.nih.gov/15149158/
https://doi.org/10.5114/pjp.2017.73925
https://doi.org/10.5114/pjp.2017.73925

