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Abstract

Introduction: Breast cancer remains the most prevalent malignancy among women
worldwide, with lymph node metastasis serving as a critical determinant of prognosis.
Mutations in the TP53 gene, leading to the expression of dysfunctional p53 protein, have
been implicated in tumor progression and nodal dissemination. This study aimed to
analyze the association between mutant P53 expression and lymph node metastasis
(LNM) as well as histopathological grading in breast cancer patients.

Methods: Retrospective cross-sectional study of 83 patients treated (Jan 2021-Dec 2024)
at Dr. Saiful Anwar General Hospital, Indonesia. Mutant p53 was assessed by
immunohistochemistry. Associations with LNM were tested by chi-square; correlations
with grade by Spearman’s rho.

Results: The mean age of the subjects was 51.27 + 10.24 years. Based on nodal staging,
the majority of patients were classified as N1 (67.47%). Histopathological grading
revealed Grade 3 as the most prevalent (53.0%). Statistical analysis demonstrated a
significant association between mutant P53 expression and lymph node metastasis (p <
0.001; r = 0.670), indicating a strong positive correlation. In contrast, no significant
association was observed between mutant P53 expression and histopathological grading
(p=0.485; r=0.078).

Conclusion: Mutant p53 expression is strongly associated with lymph node metastasis
but not with histological grade in breast cancer. Prospective studies incorporating
advanced assessment methods are warranted to validate these findings.
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Introduction

Breast cancer is the most frequently diagnosed
malignancy among women and a leading cause
of cancer-related mortality worldwide [1]. In
2022, an estimated 2.3 million new cases and
670,000 deaths were reported globally [1].
Clinical outcomes are heterogeneous and
strongly influenced by tumor biology and the
extent of regional spread. Regional lymph node
metastasis (LNM) remains a critical prognostic
factor and a cornerstone of staging and
treatment planning [2]. In the TNM system,
nodal status is integrated with tumor size and
distant metastasis to guide therapy [3].
Histological grade is another established
parameter reflecting differentiation and mitotic
activity, where higher grades are associated
with aggressive tumors [4]. However, patients
with similar stage and grade often experience
different outcomes, indicating a need for
additional biological markers to capture tumor
aggressiveness.

Among molecular alterations, 7P53 is one of
the most frequently mutated genes in breast
cancer. The p53 protein is a key tumor
suppressor regulating cell-cycle arrest and
apoptosis [5]. 7P53 mutations disrupt these
functions and often confer oncogenic gain-of-
function properties, linked to increased
proliferation and poor prognosis [5, 6]. In
routine practice, pS53 alterations are often
inferred using immunohistochemistry (IHC),
where overexpression suggests a mutation,
although this is an imperfect surrogate [6].
Studies have reported that p53 overexpression
is associated with high histological grade and
lymph node involvement [7, 8], though findings
vary across populations. Data from South-East
Asian tertiary referral centers remain limited.
This study aimed to evaluate the association
between mutant p53 expression, assessed by
IHC, and (i) lymph node metastasis and (ii)
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patients treated at a tertiary referral hospital in
Indonesi.

Materials and Methods

This retrospective cross-sectional study was
conducted at the Oncology Surgery Clinic and
Department of Anatomical Pathology, Dr.
Saiful Anwar General Hospital, East Java. Data
collection spanned from January 2021 to
December 2024. The study included patients
with breast cancer confirmed via clinical,
radiological, and histopathological evaluation.
Patients with incomplete medical records or
non-representative  paraffin  blocks were
excluded.

The independent variable was mutant p53
expression, determined via IHC using anti-p53
antibody (Santa Cruz, catalog DO-1: sc-126).
Expression was classified as positive when
$\ge$5% of tumor cells demonstrated nuclear
staining. The dependent variables were lymph
node metastasis status (classified according to
AJCC criteria into NO, N1, N2, N3) and
histopathological grading (Grade 1, 2, or 3).
The sample size was calculated based on a
correlation coefficient from prior literature,
requiring a minimum of 80 patients [9].
Sampling was conducted using a non-
probability purposive technique.

Data were analyzed using SPSS version 25.0.
The association between mutant p53 expression
and lymph node metastasis was evaluated using
the Chi-square test, while correlation with
histopathological grade was assessed using
Spearman’s rank correlation test. A p-value <
0.05 was considered statistically significant.

Results

A total of 83 patients were included, with a
mean age of 51.27 10.24 years. The distribution
of lymph node metastasis and histopathological

histopathological grade in breast cancer grading is summarized in Table 1.
Table 1: Sample Characteristic.

Characteristic n %
Lymph Node Metastasis
NO 12 14.46
N1 56 67.47
N2 11 13.25
N3 4 4.82
Histopathological Grading
Grade 1 6 7.2
Grade 2 33 39.8
Grade 3 44 53.0
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The majority of patients were classified as N1
(67.47%). Grade 3 was the most prevalent
histological grade (53.0%). Representative
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examples of mutant p53 expression are
illustrated in Figure 1.
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Fig 1: Positive and negative mutant p5 expressioin under microsopic méniﬁcéfon: (a) negative (400x),
(b) positive (400x), (c) negative (100x), (d) positive (100x).

A significant association was identified
between mutant p53 expression and lymph
node metastasis (p <0.001). Most patients with
nodal involvement exhibited positive mutant
pS53 expression, particularly in the N1 group

(63.9%). No negative p53 expression was
observed in patients with N2 or N3 disease. The
analysis yielded a correlation coefficient of r =
0.670, indicating a strong positive relationship
(Table 2).

Table 2: Distribution of Mutant p53 Expression by Lymph Node Metastasis.

. Mutant p53 Expression Mutant p53
Lymph Node Metastasis Positive Negative Expression
n % n % X?
NO 7 8.4% 5 6.0%
NI 53 639% 3 3.6% f:;g;)om
N2 11 13.3% 0 0.0% '
N3 4 48% 0 0.0%

Note: Statistical test = Chi-square; » denotes the reported association coefficient.

Mutant p53 expression was most frequent in
Grade 3 tumors (47.0%), followed by Grade 2
(36.1%) and Grade 1 (7.2%) (Table 3). Despite
this distribution, statistical analysis revealed no

significant association between mutant p53
expression and histopathological grade (p =
0.485).

Table 3: Distribution of Mutant p53 Expression by Breast Cancer Grading.

Breast Cancer Grading Ml.ltant pS3 Expressmn. Degree of
Positive Negative Association
n % n Y%
Grade 1 6 7.2% 0 0.0% —0.485
Grade 2 30 36.1% 3 3.6% f; 0' 078
Grade 3 39 47.0% 5 6.0% )

Note: Statistical test = Spearman’s rank correlation.
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Discussion

This study identified a strong positive
correlation between mutant p53 expression and
lymph node metastasis in breast cancer patients.
These results corroborate the established role of
p53 mutations in disrupting cell cycle
regulation and apoptosis, thereby contributing
to tumor progression and lymphatic
dissemination [10]. Consistent with previous
reports, our findings support the view that
increased p53 immunoexpression serves as a
marker of more aggressive tumor biology and a
higher probability of nodal involvement.

The association between mutant p53 and lymph
node metastasis is likely mediated through
gain-of-function properties that enhance
invasion and metastasis. Mutant p53 can impair
apoptotic pathways, allowing cancer cells to
migrate into lymphatic tissues, and promote
epithelial-mesenchymal transition (EMT),
increasing cellular motility [5]. Clinical data
from other cohorts support this link; Noguchi et
al. found p53 expression was significantly
associated with the number of positive axillary
lymph nodes [8]. Furthermore, p53
overexpression tends to cluster with higher
nodal burden, particularly in aggressive
subtypes like triple-negative breast cancer [7].

However, the association in our study was
assessed  using  univariable analysis.
Consequently, residual confounding by
established prognostic factors such as tumor
size and molecular subtype cannot be excluded.
Without multivariable adjustment, mutant p53
should be interpreted as a correlate of nodal
involvement rather than an independent
predictor.

Regarding histological grade, while 7P53
mutations are recognized drivers of high-grade
morphology, the present study did not
demonstrate a  statistically  significant
association between mutant p53 expression and
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Fig 1: Positive and negative mutant p53 expression under microscopic magnification: (a) negative (400x),
(b) positive (400x), (c) negative (100x), (d) positive (100x).
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