IMMUNOHISTOCHEMICAL EXPRESSION OF P53 PROTEIN, in
relation to the HISTOLOGICAL TYPE AND GRADE IN INVASIVE
BREAST CARCINOMAS

ABSTRACT

Background: Breast cancer remains the commonest cause of cancer-related deaths in women. This
study aims to determine the proportion of p53 expression in breast cancer cases in OAUTHC lle-Ife
and relate this to histological grades and types.

Method: Eighty-five histologically diagnosed breast cancer cases seen within a 2-year (2018-2019)
period were retrieved. The tumours were graded using Nottingham grading system and the
histological types were stated. Immunohistochemistry for p53 was performed on retrieved
representative tissue blocks and its level of expression was scored as positive or negative. The
association of p53 expression and the histological types and grades were sorted using the chi-square
statistical test to compare variables and p-value < 0.05.

Results: The Invasive Ductal Carcinoma-Not Otherwise Specified (IDC-NOS) was the commonest
histological type (92.9%). The histological grades 2 and 3 predominated accounting for 48.2% each.
Of all the breast carcinoma cases analysed, grades 2 and 3 constituted 93.1%. The median age of
50.6 years was observed in p53 positive and 49.4 years in p53 negative. Even though most high-
grade tumours were p53 positive, no significant association between p53 positivity and histological
grades or histological types.

Conclusion: Conclusion: Many of our cases show expression of p53 and high grade tumours bare a
high level of p53 expression. This finding though not statistically significant may suggest aggressive
behaviour of tumours.

INTRODUCTION

The incidence of cancer is rising worldwide, putting a huge burden on the existing health resources.
The incidence of breast cancer had remained constant for many years but has gradually increased in
the last decade." A cancer database released by the Descriptive Epidemiology Group of the
International Agency for Research on Cancer (GLOBOCAN 2018) put the incidence of breast cancer
in West Africa at 37.3/100,000 females.” The incidence seems to be rising in developing countries
such as Nigeria, Ghana and South Africa.?® In Nigeria, the latest incidence rate of new cases of
breast cancer in females is 26,310 (37%) The rising |nC|dence has been attributed to improved
diagnosis, access to good health care and lifestyle changes

Tumour size, grade, lymphovascular invasion, number of axillary lymph nodes involved, hormone
receptors status and Her-2 status are predictive and prognostic indicators of breast cancers. Studies
have shown that mutation in p53 is more common in patients of African descent irrespective of where
they live and it's over expression has also been identified as a poor prognostic marker in breast
cancer.*® Similarly, p53 is closely related to clinicopathological findings such as lymph node
metastasis, high histological grade and Her2 overexpressmn ®" The clinical course of breast
carcinoma varies greatly and these depend on many factors.”. The identification and documentation of
specific protein molecules in a cohort of breast cancer cases may suggest the biological behaviour and
clinical characteristics of breast cancer.®® This biological behaviour associated with documented
specific proteins may also be responsible for the poorer prognosis of breast cancer as observed in

Nigerian patients compared to their counterparts in developed countries.’



Evaluation of molecular markers in breast cancers may be a valuable tool in prognosticating the
outcome of the disease. The tumour suppressor gene plays an indispensable role in many cellular
pathways controlling cell proliferation and cell survival. It reacts to various forms of cellular stresses to
mediate anti-proliferative processes. Disrupting its function promotes checkpoint defects and
inappropriate survival leading to the uncontrolled proliferation of damaged cells. X In fact, their
importance lies more as predictors of response to therapy. Moreover, the presence of TP53 mutation
could be one of the underlying causes of drug resistance, which is the major cause of treatment
failure.

However, it is not clear how p53 expression might accurately correlate with the histological grade or
types of breast carcinomas It is therefore imperative to explore the immunohistochemistry of p53 in the
cases of breast cancer in our patients.

METHODOLOGY

Eighty-five cases of histologically diagnosed breast cancer from the Department of Morbid Anatomy
and Forensic Medicine Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC), lle-Ife,
Osun State within 2 years (2018- 2019).

The inclusion criteria are breast carcinoma from biopsy, lumpectomy or mastectomy specimens.
Exclusion criteria are Non-epithelial tumours of the breast, all cases in which the tissue blocks could
not be retrieved and any lumpectomy or mastectomy case which had a previous biopsy diagnosis of
breast carcinoma to prevent double accession were excluded.

The age, gender, nature of the specimen and other relevant clinical information were obtained from the
medical report. Representative sections from Formalin-Fixed Paraffin-Embedded (FFPE) tissues
blocks were obtained for Haematoxylin and Eosin (H&E) stain and immunohistochemistry. The slides
were reviewed and graded using the Modified Bloom and Richardson grading system.
Immunohistochemical staining for p53 was done on the cases using mouse monoclonal antibody by
DAKO. An indirect immunoperoxidase method was used according to standard laboratory protocol.
Tonsilar tissue was used as p53 positive control while negative control was obtained by replacing the
primary antibody with hon-immune serum.

P53 wasllconsidered positive where there was = 5% positive nuclear staining regardless of the
intensity.

The overall expression was further evaluated and graded according to Evaluation of IHC for p53 as
follows: (0-5% of p53 staining are scored as negative and graded 0 while 6-25%, 26-50%, 51-75%, 76-
100% staining are evaluated as positive and graded 1+, 2+, 3+ and 4+ respectively.)

The data generated were analysed using SPSS version 20.

Chi-square test statistics were used to determine the association between p53 expression, the
patients’ clinicopathological data and histopathological features. The significance was set at P<0.05.

RESULTS

Demography of Patients with Breast Carcinoma.

The total number of cases was eighty-five. The age range of patients was 32 to 76 (mean age = 50.07
+ 9.79 years, modal age = 47 years, median age = 50 years). The majority of the cases (70.6%) were
within the (41-50) age group while 10.6% of the cases were above sixty years (Table 1)

Table 1: Showing Age group distribution of the Breast Carcinoma cases.

Age group Frequency Percentage (%)
31-40 16 18.8

41-50 30 35.3

51-60 30 35.3

61-70 5 5.9

71-80 4 4.7

Total

85

100




Histological Types and grades of breast carcinoma

The histological types of breast carcinoma seen were Invasive Ductal Carcinoma 79 (92.9%),
Metaplastic carcinoma 5 (5.9%) and Lobular carcinoma 1(1.2%). The photomicrograph of the
histological types is depicted in Figures 1,

The histological grade 1 is 3(3.5%) grades 2 and 3, accounting for 41(48.2%) each of the total number
of cases.

Figure 1: A: Lobular carcinoma B Metastatic carcinoma (Hematoxylin and Eosin stain

Immunohistochemistry Expression of p53 in Breast Carcinoma
Among the cohort of breast carcinoma, forty-five cases showed positive expression of p53 while forty
cases did not express p53. (Table 2)

Table 2: Showing Age Distribution of Positive and Negative expression of p53

1



31-40

41-50

51-60

61-70

71-80

Total

P53 positive P53 Negative
Freq (%) Freq (%)

6 (13.3) 9 (22.5)

18 (40) 13 (32.5)

16 (35.6) 14 (35.0)
3(6.7) 2 (5.0)

2 (4.4) 2 (5.0)

45 (100) 40 (100)

In p53 positive breast carcinoma cases, based on the percentages of cells positive for p53, 17
(20.0%), 10(11.8%), 6(7.1%) and 12 (14.1%) of the cases were scored (+1), (+2), (+3) and (+4)
respectively. (Table 3) The photomicrographs in figure 2 (A, B, C, and D) demonstrate invasive ductal
carcinoma with no nuclear expression of p53 protein (score 0), invasive ductal carcinoma score 1+,
invasive ductal carcinoma score4+ and lobular carcinoma score 3+ respectively.

Table 3 shows the percentage of positive and negative expressions of p53in breast carcinoma

P53 scores Freq(%)
0 40(47.10)
1+ 17(20.00)
2+ 10(11.80)
3+ 6(7.10)
4+ 12(14.10)
Total 85(100)



Figure 2: p53 score ( A: p53 negative, B, C and D show p53 positive staining.

.Comparison of p53 protein expression with Histologic Types and Grade of Breast Carcinoma.
The p53 expression in these histological variants were 88.9%, 8.9% and 2.2% for the Invasive Ductal
Carcinoma, Metaplastic carcinoma and Lobular carcinoma. histological types respectively.

Histological Grade 3 tumours account for the highest number of positive p53 cases 23 (51.1%).
Whereas grade 2 and grade 1 tumours were positive for p53 in 19 (42.1%) and 3 (6.7%) cases
respectively. There was, however, no statistically significant difference in the p53 staining pattern in
these histological types and grades (p=0.283). (Table 4).

Table 4: Expression of p53 in different histological types and grades of Breast Carcinoma.

Histological Type/Grade of p53 expression Total frequency
breast Carcinoma Negative(%) Positive(%)

Invasive Ductal Carcinoma 39(97.5) 40(88.9) 79
Lobular Carcinoma 0(0) 1(2.2) 1
Metaplastic Carcinoma 1(2.5) 4(8.9) 5

Total 40 (100%) 45 (100%)

Histological grade

1 0(0) 3(6.7) 3

2 22(55) 19(42.1) 41
3 18(45) 23(51.1) 41
Total 40(100) 45(100)

DISCUSSION

Demography of Patients with Breast Carcinoma

The mean age of breast carcinoma diagnosis observed in this study is similar to that reported by other
studies conducted in Nigeria,"* Malaysia, and Iran'>'*. This also correlates with findings by Ohene-
Yeboah et al'® in Ghana and Kallel et al in Tunisia who reported a mean age of 49.19 and 50 years
respectively.’® The percentage of the study population reported is similar to Adelusola’s study and



other previous studies from this Institution. In most studies in Africa, the highest peak age of breast
cancer is seen in the 5" decade, unlike in this study where we observed a peak in the 5" and 6"
decades."” Some other studies also showed a similar peak age group."'®*® Adelusola et al®® in lle-Ife
observed peak age groups of 40-49 and 60-69 years. Literature has also supported that, in Africa,
breast carcinoma occurs more in the premenopausal period unlike in Europe and America.”*

Histological Types and Grades of Breast Carcinoma.

Invasive Ductal Carcinoma (Not Otherwise Specified) of the breast was the commonest histological
type. This is not different from the observation by other authors.®?* This is similar to Rambau and
colleagues® in a Tanzanian retrospective study that used a larger sample size (328), with a frequency
of 91.5%. Other studies in South West Nigeria by Daramola et al** in Lagos and Titiloye et al® in lle-Ife
have also reported Invasive Ductal Carcinoma (Not Otherwise Specified) as the commonest
histological type, even though lower frequencies of 63.5% and 87.3% were reported respectively in
their series.

Metaplastic carcinoma was the second most common type of breast carcinoma case in this series
(5/85 (6%). This is similar to Daramola et al®* in Lagos who also had metaplastic carcinoma as the
second most commonest in their series, but with a much higher frequency of 14.8%. This difference
may be due to a representative piece of the biopsy cases used in this study as metaplastic carcinomas
have classical pathologic features, where their ductal component may be partially or totally replaced by
non-ductal (non-glandular) components25 and this can be affected by sampling errors. It may also be
due to the possibility of special types of invasive ductal carcinomas being under-diagnosed in the
cases reviewed.

The number of cases graded 2 and 3 in this study cohort outweighs the low-grade tumours. The high
histological grade is commonly seen in blacks.?®®** A similar finding has been observed in a previous
study in lle-Ife by Titiloye et al and in Ghana by Ohene Yeboah et al. Some of the reasons are said to
be related to genetic factors and late presentation.”>* In particular, BRCA1/2 gene mutations which
are associated with breast cancer are described in black populations.??** However, other mutated
genes associated with breast cancer have also been identified in white populations such as HER2,
APOBEC3B, RAD50 and SMAD4 genes.30 Late presentation may de-differentiate the tumours into
higher grades over time. Our observation agrees with others that higher grades are seen more in
African Blacks than their European counterpart.®?*>*

p53 Expression in Breast Carcinomas.

This study is unigue being the first study in our centre to determine the p53 expression of breast
carcinoma and relate it to other known prognostic indices. Many researchers have supported the
finding that p53 expression in breast cancer usually signifies a more aggressive behaviour,*** thus
we may conclude that there is an intrinsically more aggressive tendency of tumours in our local
environment as evidenced by the higher p53 expression. A lower percentage (29.6%) was reported in
Mala}%/sia, although, the sample size of the Malaysian study was higher at three hundred and eighty-
two.

Age-related expression of p53 in Breast Carcinomas

We also observed that the younger age groups had higher expression of positive p53 expression. This
may be difficult to explain from this study, although many studies have observed that p53 protein
expression and Tp53 gene mutation are associated with poor prognosis.32’34 Few reports have
mentioned the relationship of p53 with early onset of breast cancer in ages younger than forty years,
except in Li-Fraumeni syndrome in which in addition to early onset of breast cancers, patients also
present with other childhood tumours.***°

Relationship of p53 Expression, Histological Types and Histological Grades.

The histological type of breast carcinoma is a known prognostic factor that is related to tumour biology.
This study showed a greater percentage of Invasive Ductal Carcinoma (NOS), however, metaplastic
and lobular carcinoma of special types showed a high expression of p53 immunostaining.
Observations from other studies have shown that some special histological types (Metaplastic,
micropapillary subtypes) are associated with bad prognosis."”34

Furthermore, high histological grades and p53 mutation in invasive carcinoma is an indicators of a bad
prognosis.?’z'33 Different observations are documented on p53 expression in association with grade and



other traditional prognostic factors in breast carcinoma. In this cohort, our findings were in agreement
with what is in the literature, that higher-grade tumours generally tend to have high p53 expression.*”**
More so, most cases that expressed the p53 protein were grade 3 (high grade) tumours and all the low
grade expressed p53. This is in contrast to what might be expected of these low-grade tumours and
that p53 expression alone cannot be used as a sole factor in prognosticating breast carcinomas.

Olufemi and colleagues in Lagos noticed a similar trend in which 89.6% of breast carcinomas positive
for p53 were seen in high-grade tumours®®. The high grade in their series corresponds to grades 2 and
3 in this study. The smaller sample size used in this study may explain the higher percentage
observed in our study. The high level of p53 expression in this study may explain the aggressive
nature of breast cancers, in addition to late presentation, poor access to quality health delivery system
and financial constraints experienced in our country.

The histological grade is one of the factors considered to indicate the clinical course of breast
carcinoma. In our study, there was no association between p53 expression and histological grade of
breast carcinomas. Similar to us, Olufemi et al*® from Lagos and Robab et al*® from Iran reported that
there was no statistically significant association between p53 expression and the histological grades.
Joudi et al'® noticed a statistically significant association between p53 expression and histological
grade. The reason for this conflicting finding may be attributed to inter-observer variability associated
with grading especially the intermediate grade 2. It may also be that many other factors including other
genetic mutations determine the grades of breast cancer asides from Tp53 gene mutation in this
study.

Conclusion

In conclusion, a key finding of this research was that the majority of our study population were in their
5" and 6" decade. This same age group was found to have the highest percentage of p53 expression.
Most of the cases that showed immunoreactivity to p53 had a high histologic grade. We did not find
any statistically significant association between the histological types and the different histological
grades with their expression of p53.

LIMITATIONS

The cohort of cases we studied was obtained from a tertiary hospital that accepts patients from far
and wide, therefore the conclusions derivable from it may not accurately be referred to a general
population.

The sample size would have been larger except that some of the cases had to be excluded from the
study for various reasons such as minimal residual tissue, highly fragmented tissue, and inadequate
tissue blocks. These are the drawbacks of using archival tissue blocks.

Immunohistochemistry detection of nuclear p53 staining indicate p53 mutation but may not be able to
determine the full spectrum that is the different types, location, and the number of p53 mutations and
molecular sequencing need to be examined in the near future.

There is no conflict of interest to be declared by all the authors. We did not obtain any financial
assistance from any Organisation or company for this study.

Ethical Approval:

Ethical approval was obtained from the Ethics and Research Committee of the Obafemi Awolowo
University Teaching Hospitals Complex with assigned number-ERC/2019/08/06

REFERENCES

1. Adeloye D, Sowunmi OY, Jacobs W, David RA, Adeosun AA, Amuta AO, et al. Estimating the
incidence of breast cancer in Africa: a systematic review and meta-analysis. J Glob Health.
2018;8(1).

2. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics



10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018;68(6):394—424.

Azubuike SO, Muirhead C, Hayes L, McNally R. Rising global burden of breast cancer: the
case of sub-Saharan Africa (with emphasis on Nigeria) and implications for regional
development: a review. World J Surg Oncol. 2018;16(1):63.

Kumar VI, Abbas AK, Aster JC. Female genital system and Breast. In: Kumar V, Abbas AK,
Aster JC, editors. Robins and Cotran Pathologic bases of Disease. 9th ed. Philadelphia:
Elsevier Saunders; 2015. p. 1051-66.

Ukah C, Emegoakor C, Anyiam D, Onyiaorah I, Onwukamuche M, Egwuonwu O, et al. The
Immunohistochemical Profile of Breast Cancer in Indigenous Women of Southeast Nigeria.
Ann Med Health Sci Res. 2017;7(2):83-7.

Ding L, Zhang Z, Xu Y, Zhang Y. Comparative study of Her-2, p53, Ki-67 expression and
clinicopathological characteristics of breast cancer in a cohort of Northern China female
patients. Bioengineered. 2017;8(4):383-92.

Paddy Ssentongo, Joseph A Lewcum. Xavier Candels, Anna E Sentongo, Eustina G Kwon,
Jubril M Ba, John S Oh, Forster Amponsah-Manu, Alicia C Mcdonald Daleela , Vernon M
Chinchillis, David | Soybel DGD. Regional, racial, gender, and tumour biology disparities in
breast cancer survival rates in Africa: A systematic review and meta-analysis. PLoS ONE
14(11). 2019;14(11):e0225039.

Pitt JJ, Riester M, Zheng Y, Yoshimatsu TF, Sanni A, Oluwasola O, et al. Characterization of
Nigerian breast cancer reveals prevalent homologous recombination deficiency and
aggressive molecular features. Nat Commun. 2018;9(1):4181.

Titloye NA, Foster A, Omoniyi-Esan GO, Komolafe AO, Daramola AO, Adeoye OA, et al.
Histological Features and Tissue Microarray Taxonomy of Nigerian Breast Cancer Reveal
Predominance of the High-Grade Triple-Negative Phenotype. Pathobiology. 2016;83(1):24-32.
Yamamoto M, Hosoda M, Nakano K, Jia S, Hatanaka KC, Takakuwa E, et al. p53
accumulation is a strong predictor of recurrence in estrogen receptor-positive breast cancer
patients treated with aromatase inhibitors. Cancer Sci. 2014;105(1):81-8.

Tatjana I-K, Knezevic-Usaj S, Panjkovic D, Djilas-lvanovic M. Correlation of HER-2/neu
Protein Overexpression with Other Prognostic and Predictive Factors in Invasive Ductal Breast
Cancer. Anticancer Res. 2007;21:673-8.

Omoniyi-Esan GO, Olaofe OO, Aremu OA, Omonisi AE, Olasode BJ, Adisa OA. Hormonal and
Her2 Receptor Immunohistochemistry of Breast Cancers in lle-Ife, Nigeria. Austin J Women's
Heal. 2015;2(1):1009.

Al-Joudi FS, Iskandar ZA, Rusli J. The Expression of p53 in Invasive Ductal Carcinoma of the
Breast: A Study in the North-East States of Malaysia. Med J Malaysia. 2008;63(2):96-9.
Abdollahi A, Sheikhbahaei S, Safinejad S, Jahanzad I. Correlation of ER, PR, HER- 2 and P53
Immunoreactions with Clinico-Pathological Features in Breast Cancer. Iran J Pathol.
2013;8(3):147-52.

Ohene-Yeboah M, E A. Breast cancer in Kumasi, Ghana. Ghana Med J. 2012;46(1):8-13.
Kallel I, Khabir A, Boujelbene N, Abdennadher R, Daoud J, Frikha M et al. EGFR
overexpression relates to triple-negative profile and poor prognosis in breast cancer patients in
Tunisia. J Recept Signal Transduct. 2012;32(3):142-9.

Titiloye N, Omoniyi-Esan G, Adisa A, Komolafe A, Afolabi O, KA A. Breast Cancer in a
Nigerian Cohort: Histopathology Immunohistochemical Profile and Survival. Postgrad Med J
Ghana. 2013;2(2):85-7.

Nggada HA, Yawe KDT, Abdulazeez J, Khalil MA. Breast cancer burden in Maiduguri, North
Eastern Nigeria. Breast J. 2008 May;14(3):284—6.

Augustin Balekouzou, Ping Yin1, Christian Maucler Pamatika, Ghose Bishwajit SWN,
Marceline Djeintote, Barbara Esther Ouansaba, Chang Shu, Minghui Yin, Zhen Fu TQ,
Mingming Yan, Yuanli Chen, Hongyu Li ZX and BK. Epidemiology of breast cancer:
retrospective study in the Central African Republic. BMC Public Health. 2016;16:1230.
Adelusola KA, O F, A A. Breast cancer in Nigeria Women in lle-Ife. Niger Med J. 1996;31:17—
20.

Ganiyu OA, Ganiyu AR. Epidemiology of Breast Cancer in Europe and Africa. J Cancer
Epidemiol. 2012;5.

Fattaneh A, Tavassoli, Peter D. World Health Organization Classification of Tumours.
Pathology and genetics of tumours of the breast and female genital organs. IARC Press: Lyon;
2003.

Rambau P, Chalya P, Manyama M JK. Pathological features of breast cancer seen in the north



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

western Tanzania: a nine years’ retrospective study. BMC Res Notes. 2011;4(214):1-6.
Daramola AO, Banjo AA, Bennett A, Abdulkareem F SA. Breast Cancer Reporting in Lagos,
Nigeria: Implications for Training and Education in Africa. J Glob Onco. 2016;2(6):397-402.
Emily R. McMullen, Nicholas A. Zoumberos et al. Metaplastic Breast Carcinoma: Update on
Histopathology and Molecular Alterations. Arch Pathol Lab Med. 2019;143(12):1492-6.
Olufemi J, Faduyile F, Anunobi C, Abdukareem F, Banjo A. Overexpression of p53 in Nigerian
breast cancers and its relationship with tumour grade and oestrogen/ progesterone
expressions. Orient J Med. 2015;27(3-4):79-85.

Forae G, Nwachokor F, Igbe A. Histopathological profile of breast cancer in an African
population. Ann Med Health Sci Res. 2014;4(3):369.

Francies FZ, Wainstein T, De Leeneer K, Cairns A, Murdoch M, Nietz S, Cubasch H PB, Van
Maerken T, Crombez B, Coene |, Kerr R, Slabbert JP, Vral A, Krause A, Baeyens A CM.
BRCA1, BRCA2 and PALB2 mutations and CHEK2 ¢.1100delC in different South African
ethnic groups diagnosed with premenopausal and/or triple-negative breast cancer. BMC
Cancer. 2015;15:912.

Zheng Y, Walsh T, Gulsuner S, Casadei S, Lee MK, Ogundiran TO, et al. Inherited Breast
Cancer in Nigerian Women. J Clin Oncol. 2018;36(28):2820-5.

A. Abbad, H. Baba, H. Dehbi, M. Elmessaoudi-ldrissi, Z. Elyazghi, O. Abidi et al. Genetics of
breast cancer in African populations: a literature review. Glob Heal Epidemiol Genome.
2018;3:e8.

Baquet CR, Mishra SI, Commiskey P, Ellison GL DSM. Breast Cancer Epidemiology in Blacks
and Whites: Disparities in Incidence, Mortality, Survival Rates and Histology. J Natl Med
Assoc. 2015;100(5):480-9.

Bartley AN, Ross DW. Validation of p53 immunohistochemistry as a prognostic factor in breast
cancer in clinical practice. Arch Pathol Lab Med. 2002;126(4):456-8.

Olivier M, Langergd A, Carrieri P, Bergh J, Klaar S, Eyfjord J, et al. The Clinical Value of
Somatic TP53 Gene Mutations in 1,794 Patients with Breast Cancer. Clin Cancer Res.
2006;12(4):1157-67.

Hashmi AA, Naz S, Hashmi SK, Hussain ZF, Irfan M, Khan EY, et al. Prognostic significance
of p16 & p53 immunohistochemical expression in triple-negative breast cancer. BMC Clin
Pathol. 2018;18(1):9.

Hemel D, Domchek SM. Breast Cancer Predisposition Syndromes. Hematol Oncol Clin North
Am. 2010;24(5):799-814.

Nandikolla AG, Venugopal S, Anampa J. Breast cancer in patients with Li-Fraumeni syndrome
- a case-series study and review of literature. Breast cancer. 2017;9:207-15.

Odujoko OO, Omoniyi-Esan GO, Komolafe AO, Aremu A, Olasode BJ. P53 and Ki67
Expression by Cervical Cancers in lle-Ife, Nigeria. Br J Med Med Res. 2016;17(9):1-9.
Sheikhpour R, Ghassemi N, Yaghmaei P, Ardekani JM, Shiryazd M. Immunohistochemical
Assessment of P53 Protein and its Correlation with Clinicopathological Characteristics in
Breast Cancer Patients. Indian J Sci Technol. 2014;7(4):472-9.






