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INTRODUCTION

ABSTRACT

Background: This study aims to analyze the clinicopathological characteristics of
breast cancer (BC) patients with different genotypes who underwent radiotherapy.
The goal is to explore the relationship between these characteristics and the risk of
recurrence, providing valuable insights for clinical adjuvant therapy. Materials and
Methods: A retrospective analysis was conducted on pathological data of 256 BC
patients who underwent surgical resection and radiotherapy. Data included age
structure, tumor diameter and grading, estrogen receptor (ER) and progesterone
receptor (PR) indicators, human epidermal growth factor receptor 2 (HER2), and the
cell proliferation antigen marker (Ki-67). Multifactorial analysis was employed to
assess correlations. Results: The distribution of BC patients in the low, medium-high,
and high-risk groups was 70.9%, 23.2%, and 5.6%, respectively. Multifactorial analysis
revealed that PR, Ki-67 expression, and histological grading were independent factors
influencing the RS score, with corresponding P values less than 0.05. They were
positively correlated (P < 0.001) with Ki-67 expression levels and tumor tissue grading,
and negatively correlated with hormonal indicators. The short-term probability of
survival for patients with the four staged BC in the low-risk group was 82.34%, 76.12%,
62.13%, and 60.23%, and 23.69%, respectively. Triple negative breast cancer (TNBC)
patients and those with Luminal B BC exhibited a higher risk of metastasis (P < 0.05).
Conclusion: The pathological characteristics of BC patients with different genotypes
showed significant differences. TNBC patients and those with Luminal B BC should be
particularly vigilant about their risk of recurrence and metastasis, and strengthen
prognostic considerations.

characterized by negativity for estrogen receptor
(ER) and progesterone receptor (PR) and the absence

Breast cancer (BC) is one of the most prevalent
malignancies affecting women. The incidence rate
and mortality rate increase by more than 1% every
year. The pervasive impact of this disease makes it a
prominent global public health concern (). The
treatment methods for BC encompass clinical
intervention, radiotherapy, and "biological missile"
treatment, all of which demonstrate potential in
diminishing recurrence and metastasis rates.
However, the efficacy of these interventions remains
uncertain due to tumor heterogeneity and individual
variations in diseases (23).

The inconspicuous nature of BC in its early stages
often affects diagnoses and treatments during the
advanced  phases, imposing physical and
psychological  distress  upon  patients. BC
encompasses heterogeneous subtypes, including
Luminal A, Luminal B, human epidermal growth
factor receptor 2 (HER2) over expression, and
triple-negative breast cancer (TNBC) * 5. TNBC,

of HER2 over expression, exhibits a bleaker prognosis
compared to other subtypes (6). Although there is a
moderate to strong correlation between the cell
proliferation antigen marker (Ki-67) and RS, they are
not interchangeable (78). The 21-gene assay indicates
that high Ki-67 levels are often associated with an
elevated high RS (9. However, it should be noted that
Ki-67 alone is insufficient for determining RS. In
cases where patients exhibit low RS but high Ki-67
level, there may be a consideration to omit
chemotherapy based on guidelines that prioritize RS
as the ultimate determinant, despite a discordance
between these two biomarkers (10.11),

The discernible molecular variations among
patients sharing common pathological features in BC
contribute to clinical intervention challenges and
variable prognoses. Consequently, minimizing
unwarranted chemotherapeutic harm and delivering
precise medical interventions represent crucial steps
in effectively mitigating the risk of recurrence. The
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Recurrence Score (RS) is a valuable prognostic tool,
aiding in predicting recurrence and metastasis in BC
patients over the past decade and guiding the
formulation of tailored treatment plans (12).

Advancements in molecular biology techniques
have replaced conventional pathology indicators with
genetic tests related to recurrence risk, which can
design tailored auxiliary interventions. The 21-gene
recurrence hazard score, employing fluorescence
technology, assesses hormone receptor-positive,
HER2-negative, and lymph node metastasis-negative
BC patients, facilitating personalized and precise
treatment. This risk classification enhances treatment
recommendations for patients with varied conditions,
minimizing adverse effects and material burdens (13).
TNBC individuals utilizing genetic and
clinicopathological characteristics demonstrated
improved survival rates with radiotherapy, which can
activate immunotherapy to some extent (14). The
recurrence hazard is combined with patient
clinicopathological data, providing a novel approach
to adjuvant therapy, and compensating for traditional
clinicopathological factors' limitations (15). The impact
of ER expression status on BC pathology is evaluated
using immunostaining, enhancing the chemical
staining assessment tool for a more effective prog-
nostic tool. BC is a highly heterogeneous disease. The
therapeutic efficacy and prognosis are closely related
to patients' genotypes. By studying the relationship
between different genotypes and clinicopathological
features and recurrence risk, the development of
personalized medicine can be promoted, making
medical treatment options more targeted and
effective (1617),

This study introduces a novel exploration into the
clinicopathological characteristics of BC patients,
focusing on distinct genotypes and their associated
risk of recurrence. By investigating the interplay
between different genotypes and recurrence risk, the
research aims to contribute unique insights into the
existing knowledge system. This study emphasizes
understanding the heterogeneity within BC subtypes
and their implications for recurrence, providing a
valuable perspective that may guide more precise
and targeted interventions. This nuanced approach
addresses a critical gap in the current understanding
of BC management, offering innovative perspectives
for enhancing patient outcomes and refining
treatment strategies. The development of genomics
has made some multigene markers more useful in
predicting clinical tumor detection, which can
provide assistance in the formulation of treatment
plans. However, the previous studies on 21-gene
research in the BC population are relatively few. The
innovation of this study is to analyze the correlation
between pathological indicators and different
genotype expressions of BC patients with the help of
the 21-gene tool. Multivariate analysis is used to
assess the risk of BC recurrence, providing reference

value for judging the prognosis of the disease and
optimizing the clinical treatment of cancer.

MATERIALS AND METHODS

General information

A total of 256 BC patients who underwent surgical
resection and pathology diagnoses between June
2021 and June 2023 at a provincial cancer hospital
were included in this study. All patients provided
written consent forms. A retrospective analysis was
conducted to collect data including patient
demographic information, pathological diagnostic
features, follow-up details, and quality of life
indicators. Patients included in the study received a
standardized adjuvant radiotherapy protocol
following surgical resection. The radiotherapy
regimen (True Beam Radiotherapy System, Varian
Medical Systems, US) consisted of external beam
radiation delivered to the affected breast and
regional lymph nodes. A total dose of 50 Gy was
administered over 6 weeks, with a daily fractionation
of 2 Gy per fraction. Advanced techniques, such as
intensity-modulated radiation therapy (IMRT) or
three-dimensional conformal radiotherapy (3DCRT),
were employed to optimize dose distribution and
minimize exposure to surrounding healthy tissues
(18),

Immunohistochemical testing data encompassed
assessments for ER, PR, human epidermal HER2, and
Ki-67.

Inclusion and exclusion criteria

Inclusion criteria: (1) All BC patients were treated
with radiotherapy or endocrine therapy, (2) There
were no contraindications to surgery, (3) The
patients were cooperative and compliant. Exclusion
criteria: (1) Elderly and frail patients who are not
amenable to long-term observation, (2) Patients with
surgical complications, (3) Patients with distant
metastases, (4) Patients with incomplete clinical
information and refusal to affix the informed consent
form. This study was approved by the Ethics
Committee of Cancer Hospitals.

Main drugs and reagents

Immunohistochemistry (IHC) related reagents:
Two portions each of 0.01M citrate buffer (Phygene,
Yunke Biotechnology Co. Ltd.) with hydrogen ion
concentration indexes of 6 and 7.34, 10% formalin
(Millonig, Shanghai Sangbao Biotechnology Co., Ltd.);
cell permeabilisation solution (Saponin, Beijing
Huaxia Yuanyang Science and Technology Co., Ltd.);
100% concentration difference alcohol (Zhengyu
Chemical, Shandong Zhengyu Chemical Science and
Technology Co., Ltd.). Xylene (Coward, Hubei
Chemical Co., Ltd.); neutral gum (Biosharp, Fuzhou
Aoyan Experimental Equipment Co. Ltd.); and
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Hematoxylin basic dyes (Clariant brand, Handan
Seying Chemical Trading Co., Ltd.). The study was
carried out with the help of Streptomyces
avidin  protein-peroxidase (SP) method for
immunohistochemical indexes. The paraffin (Jialong,
Lichang Chemical Co., Ltd., Dongli District, Tianjin,
China) sectioned tissues of breast carcinoma were
deparaffinised and hydrated. Then it was subjected to
cellular antigenic analysis in the presence of
peroxidase (Guren, Shanghai Yingshen Laboratory
Equipment Co. Ltd.) for cellular antigen repair.
Subsequently, primary and secondary antibodies
were incubated with closed non-specific proteins,
and SP chromogenic reaction was performed (19).

Observational indicators and clinicopathological
data

Observation indicators: The study compared and
analyzed the clinical features of BC patients with
different molecular staging. Patients were
categorized into distinct stages based on the
expression of immunohistochemical detection
indexes. Molecular staging followed the 2019
guidelines for ER and PR testing published by the
American Society of Clinical Oncology (14). The staging
indicators used are as follows.

a. Luminal Type A: ER and/or PR positive, HER2
negative, PR high expression (= 20%), and Ki-67 low
expression < 14%.

b. Luminal B: ER and/or PR positive, HER2 negative,
PR low expression (<20%), Ki-67 high expression =
14%, ER and/or PR positive, HER2 positive, and
Ki-67 any level.

c. HER2 over expression: ER and PR negative, and
HER2 positive.

d. Triple Negative: ER and PR negative, and HER2
positive.

Clinicopathological features included tumor size
and diameter, pathological type, tumor stage status,
and survival status. Immunodiagnosis criteria defined
positive hormone receptors and antigenic cells with
nuclear staining in more than 10% of cells. PR cells
with a threshold of 20% served as the basis for
differentiation between Lumina A and Lumina B.
HER2 IHC scores of (+) or 0 were considered
negative. Otherwise, they were deemed positive.
Prognostic intervention element regression analysis
in BC patients was performed (20),

Gene recurrence risk detection and scoring
involved sectioning paraffin-embedded tissue
specimens from BC patients. Complementary
Deoxyribonucleic Acid (complementary DNA, cDNA)
was reverse transcribed using specific primers and a
gene detection kit. The cDNA reverse transcription
process, assisted by specific primers, followed the
following steps. Firstly, total Ribonucleic Acid (RNA)
or messenger Ribonucleic Acid (mRNA) were
extracted from cells or tissues, and prior to the
reverse transcription reaction. The extracted RNA

usually was mixed with reverse transcription-specific
primers, which could be gene-specific primers,
random primers or gene-specific primers. If specific
primers were used, initial annealing was achieved by
allowing the primers to bind to their complementary
RNA template sequences at a low temperature
(usually around 37°C). Once the primers were mixed
with the template RNA, the reverse transcription
mixture was heated to the optimal working
temperature of the reverse transcriptase (usually
between 42°C and 50°C). It was attached to the
template RNA. The reverse transcriptase was guided
along the RNA template to match the corresponding
nucleotides and synthesis the cDNA strand to ensure
adequate reverse transcription (2122). The genes
analysed and their corresponding primers are GRB7
(CCATCTGCATCCATCTTGTT), HER2 (CGGTGTGAGA
AGTGCAGCAA), ESR1 (CGTGGTGCCCCCCTCTATGAC),
PGR (CATCAGGCTGTCATTATGG), CCNB1 (TTCAGG
TTGTTGCAGGAGAC), MKI-67 (CGGACTTTGGGGTG
CGACTT), MYBL2 (GCCGAGATCGCCAAGATG), and
STK15 (CATCTTCCAGGAGGACCACT). Reference
genes, and their corresponding primers for ACTB
(CAGCAGATGTGGATCAGCAAG), GAPDH (ATTCCACCC
ATGGCAAATTC), RPLPO (CCATTCTATCATCAACGGGT
ACAA), GUS (CCCACTCAGTAGCCAAGTCA), TFRC
(GCCAACTGCTTTCATTTGTG). The polymerase chain
reaction (PCR) system included 3 wells and 4
reaction zones (16). Cycle Threshold Value (Ct)
values of reference genes in the 21 genes were aver-
aged. This mean value was used to calculate the Ct
values of the 16 genes associated with BC gene ex-
pression. The recurrence risk score (RS) was then
determined using the following formulas.

Hormone group: ([0.8 x ESR1] + [1.2 x PGR] + BCL-2
+SCUBE2)/4

Value-added group: (BIRC5 + MKI67 + MYBL2 +
CCNB1 + STK15)/5

HER2 group: (0.9 x GRB7) + (0.1 x HER2)

The uncorrected RS was calculated as 20 x ([0.47
x HERZ2 group - 0.34 x hormone group + 1.04 x
proliferation group score + 0.05 x CD68 - 0.08 x
GSTM1 - 0.07 x BAG1] - 6.7). Based on the RS score,
patients were classified into low-risk, medium-risk,
and high-risk groups with corresponding scores of
<18, 18 to 31 and >31, respectively (17,

Statistical methods

The study employed SPSS 23.0 statistical software
for data collation and analysis. For variables
conforming to a normal distribution, mean and
standard deviation were computed. Group
comparisons between two groups were conducted
using the t-test. One-way ANOVA was employed for
multiple group comparisons. In cases where variables
deviated from a normal distribution, quartiles were
utilized. Group differences were assessed through


http://dx.doi.org/10.61186/ijrr.22.4.1043
https://mail.ijrr.com/article-1-5803-en.html

[ Downloaded from mail.ijrr.com on 2026-07-01 ]

[ DOI: 10.61186/ijrr.22.4.1043 |

1046 Int. J. Radiat. Res., Vol. 22 No. 4, October 2024

non-parametric tests. Count information expressed
as columns or percentages were analyzed by the
chi-square test. Spearman correlation coefficients
were applied for non-normally distributed data.

Furthermore, the correlation between genotyping
and the clinicopathological characteristics of patients
was investigated using multifactorial logistic
regression. Statistically significant differences were
considered at a threshold of P < 0.05.

RESULTS

Clinicopathology of patients with distinct staging
of BC

The outcomes presented in table 1 revealed the
distribution of BC subtypes among the experimental
subjects. Specifically, there were 136 patients with
Lumina A BC, 36 patients with Lumina B BC, 58
individuals with HER2 over expression BC and 26
patients with triple-negative BC. Significantly distinct
data were observed for patients with various stages
of BC concerning tumor diameter, tumor stage, and
tissue grading (P < 0.05).

Table 1. Clinical characteristics of patients with multifarious
form of BC (Number of cases/%).

Lumina|Lumina HER2 Triple
Tumor classification A B |overexpressionlyin type
(n=136)|(n=36) (n=58) (n=26)
Infiltrating
18 3 3
lobular ;3531 (g33)| 8379|1153
carcinoma
Invasive
Pathological| ductal (4;5726) (83111) 29 (50.00) (571569)
type carcinoma|' ' ) )
Mixed 33 2 5
type  |(24.26)] (5.56)| 13 (2241 | (19 3)
Other 18 0 3
types |(13.24)] (0.00)| 81379 | (1154
75 16 13
S2em g5 15| (aa.a) | 2003448) | (5000
Tumor o 59 11
diameter | 2 2™ |(233g)[18 (50)| 35(6034) | ;573
>5cm |2 (1.47) 5 256) 3(5.17) 2(7.69)
54 4 8
' gagy|aray| 122069 (3077
63 30 14
Tumor W la6.32)|(83.33) 38(6531) (5385
staging 17 2
Il (125) | (5.56)| 8 (13.79) [2(7.69)
2
\% 2(1.47) (5.56) 0 (0.00) 2(7.69)
13
[ 3 (5.88) @611 3 (5.17) [2(7.69)
Organization 109 21 19
classification| | |(80.15)|(58.33)] 3%(5862) | (730g)
20 2 5
I J@a70) 5.56) | 221379 |(1523)

Distribution of RS scores for pathological
conditions in breast cancer patients

The findings in table 2 illustrated that BC patients
were classified into three risk levels based on the

recurrence risk score, including low, medium, and
high. The distribution among these groups was
70.9%, 23.2%, and 5.6% of patients, respectively.
Significant associations were observed between the
RS-score and the tissue grading status as well as the
Ki-67 expression status of BC patients (P < 0.05).
However, no significant associations were found
concerning age, tumor diameter, and menstrual status
(P> 0.05).

Table 2. RS score of pathological characteristics of breast
cancer patients (Number of cases/%).

Low |[Medium| High p
Tumor classification |danger| danger |danger X[z
value
group | group | group
Infiltrating
lobular (41628) 6 (2.34) (41628)
carcinoma| '’ )
Invasive
. 126 17
Pathological dqctal (49.21)24 (9.37) (6.64) |0.609/0.438
type carcinoma
Mixed 6 0
type | (2.34) [12 (468)] (0.00)
Other 23 12
types | (8.98) | ® 234 | (4.68)
103 14
<49 | 402314 (5.47) (5.47)
Age/year 30 > 0.723/0.521
249 |31 95)23 (8.98) (8.59)
45 0
' |(17.58)[9 (00| (g o)
Organization I 156 36 19 ~ looie
classification (60.93)| (14.06) | (7.42) |2.346| "
0 0
I (0.00) 0(0.00) (0.00)
Positive 183 37 36
ER status (71.48)| (14.45) |(14.06) - lo327
. 0 0 ’
Negative (0.00) 0 (0.00) (0.00)
520 170 36 28
PR status (%) (662';41) (14.06) (10%94) - 10.485
20 1312|773 273
125 14
Ki-67 status | <% |(48.82)|" 8] (5 46) 18 0.004
(%) 58 29 15 ’
214197 65)| (11.33) | (5.85)

Whether Yes 132 22 (8.59) 22
menstruation (51.56) (8.59) 0.000(0.471
stops No >8 14 (5.46) 8 ' '

p (22.65)** %) (3.12)

Note: Regression analysis of factors influencing RS scores in BC
patients.

A univariate analysis of factors distinguishing the
pathological presentation of BC patients revealed
statistically significant differences in the tissue grade
of the tumor, ER and PR hormone levels and Ki-67
expression, in relation to the RS score (P < 0.05).
Conversely, the high-risk scores for pathological class
type, age, and lymphatic metastasis were only 8.20%,
24.42% and 25.19%, respectively. Their significant
relationship with the RS score was not observed (P >
0.05) (table 3).

Subsequently, a multi factor analysis was
conducted on the influencing indicators. There was a
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significant correlation (P < 0.05) with RS scores.
Table-to-table analysis revealed that PR status and Ki
-67 expression level were independent factors
influencing RS scores. The proportion of PR
indicators with a threshold of 20% on the high-risk

1047

RS score was 7.97% (11/138) and 8.47% (10/118),
respectively with a mean RS score of 26 (OR = 3.88,
95% CI=2.01-7.31, P = 0.000 < 0.05). Additionally, the
proportion of high-risk patients in the Ki-67219%
category was 17.78% (24/138) (table 4).

Table 3. Single factor analysis of influencing RS score of breast cancer patients.

Number of RS score Single factor analysis
Tumor classification Low danger|Medium dan-|High danger
cases (n) P value
group ger group group
Infiltrating lobular carcinoma 217 154 45 18
. Invasive ductal carcinoma 18 11 5 2
Pathological type Mixed type 17 10 3 1 0.432
Other types 4 3 1 0
<49 125 95 12 18
Age/year 249 131 85 11 35 0.654
| 74 36 34 4
Organization classification Il 106 50 28 28 0.000
1] 76 34 29 12
Positive 167 115 45 7
ER state Negative 89 60 19 10 <0.001
o <20 138 106 21 11
PR state (%) 520 118 62 6 10 <0.001
<14 112 81 25 26
Ki-67 state (%) 14-19 27 17 6 4 <0.001
219 117 50 16 6
Whether there is lymphatic Yes 213 146 67 29 0316
metastasis No 43 28 11 4 )
Table 4. Multi factor analysis of RS score of breast cancer patients.
Number of RS score
Tumor classification cases (n) Low danger | Medium danger | High danger | OR 95% CI P
group group group
Organization ! 74 36 34 4 1 - -
claisiﬁcation 1l 106 50 28 28 1.48| 0.35-5.64 | 0.623
11 76 34 29 12 3.46| 0.72-13.89 | 0.084
ER state Positive 167 115 45 7 246 | 0.78-7.69 | 0.105
Negative 89 60 19 10 1 - -
o <20 138 106 21 11 3.88| 2.01-7.31 | 0.000
PRstate (%) 118 62 46 10 1 - -
<14 112 81 25 26 1 - -
Ki-67 state (%)| 14-19 27 17 6 4 292 | 1.23-6.54 0.017
219 117 61 32 24 4,48 | 1.63-12.44 | 0.003
Correlation analysis between pathological significant (P < 0.05). Particularly noteworthy is the

indicators of breast cancer and RS score
The pathological indicators strongly correlated

negative correlation with the PR indicator (R = -
0.264, P <0.001).

with the RS score of BC underwent Spearman
analysis, with results depicted in figures 1 and 2.
Figure 1 revealed a positive correlation between the
RS score and the Ki-67 expression level as well as
tumor tissue grading. However, the correlation
values, corresponding to R values of 0.305 and 0.218,
respectively, indicate a low but statistically
significant correlation (P < 0.001). The distribution of
tumor cell samples was more concentrated in the
lower RS score range.

In figure 2, RS scores exhibited a negative
correlation with hormonal indicators, specifically PR,
with values in the lower range being statistically

03 & oo o R=0.305 015
° % %  Le<0001

00° o )
Qo

0.10
@&8“’8&

0.05 °o°

ngo 8 o °

Risk score

(b) Correlation between RS and
tumor tissue grading

Tumor cell
o
o
Tumor cell

o

Risk score
(a) Correlation between
RS and Ki67 indicators

Figure 1. Correlation between RS and pathological index Ki-67
and tumor tissue grade.
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Pathological indicators for breast cancer patients
with different genotypes under RS score

In table 5, the risk of RS recurrence was examined
in relation to the tumor length, tissue grade, hormone
receptor status and Ki-67 status of BC patients. The P
values for the four indicators in patients with Lumina
A BC were 0.022,0.017, 0.014 and 0.011 respectively.
For patients with Lumina B BC, the P values for the
four indicators were 0.026, 0.004, 0.023 and 0.010.
Those with HER2 over expressed BC showed P values
of 0.0147, 0.020, 0.004 and 0.000 for the four
indicators. Similarly, for individuals with
triple-negative BC, the P values for the four indicators
were 0.019, 0.034, 0.002 and 0.000. These results
suggest that the higher the tumor grade and
expression level, the more significant the recurrence
hazard in BC patients.

Survival analysis

The study analyzed four genotypes of BC for the
recurrence risk of metastasis, as depicted in figure 3.
Patients with Luminal A, Luminal B, HER2 over
expression, and triple-negative BC corresponded to
ROC curve areas (AUC) of 0.751, 0.546, 0.689 and
0.613 respectively. These values suggest that the

0.20 10 s
0.12 Yok e
0 i | —~
0.15 0g o0 P=0.023
8 ° 0.8
_ =0.08[®° &
? 0.10 § g%@o o o ®
by g S o > © s 0.6 +
£ 5004 o, ° © ° o
£0.05 E 0X0%60” B
Z 04|
g -
0 0 88000 oo o o
= ir LuminalB
= 02r G700 e LumialA
1 2 3 45 1 2 3 4 5 B —— Triple yin type
Risk score Risk score 0 ﬂ Threshold line

(a) Correlation between (b) Correlation between
RS and PR indicators RS and ER indicators

Figure 2. Correlation between RS and pathological indexes PR
and PS.
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pathological  characteristics  provides  better
predictive capabilities for the recurrence of BC
patients.

The BC patients selected for the study were
categorized into high and low-risk groups. The
survival curves for individuals under various
genotypes were analyzed in Figure 4. Among those in
the low-risk of recurrence group, the survival
probability for individuals with Luminal A BC was
82.34% and 63.12% at 1 and 2 years respectively. For
those with Luminal B BC, it was 76.12% at 1 year,
35.44% at 2 years and 62.13% at 3 years. Patients
with HERZ over expressed BC had a survival
probability of 62.13% at 1 year and 47.36% at 2
years, while for those with TNBC, it was 60.23% at 1
year and 23.69% at 2 years. In the higher risk group,
the survival probability at 1-2 years was 76.12%,
75.09%, 77.23% and 74.25% for patients with TNBC
and Luminal B BC, respectively.

Patients with TNBC and Luminal B BC in the
lower risk group were more likely to develop
metastases, indicating a higher risk (P < 0.05). The
difference in the data for patients with Luminal A and
HER2 over expressed BC was not statistically
significant (P > 0.05).

0 02 04 06 08 1.0
False positive rate

Figure 3. Risk ROC curve of four genotypes of BC.

Table 5. Pathological indicators of BC person with different genotypes under RS score.

Lumina A (n=136) Lumina B (n=36) HER2 over expression (n=58) Triple yin type (n=26)
Tumor Low Moderately Low Moderately Low Moderately Low Moderately
classification high P high P high P high P
recurrence recurrence recurrence recurrence
recurrence recurrence recurrence recurrence
Tumor [S2cm 16 8 3 1 - 4 1 1 1
diameter |>2cm 0 6 0.022 1 2 0.026 0 Z 0.014 2 2 0.019
Organization| | 14 5 4 1 5 1 1 1
classification| [1~1I] 3 12 0.017 2 2 0.004 6 3 0.020 2 3 0.034
Hormone receptor
status (<20%) 16 14 0.014 5 2 0.023 8 5 0.004 3 1 0.002
Ki-67 status | <14 17 9 6 1 5 3 2 3
(%) >14 > 5 0.011 1 1 0.010 > 6 0.000 1 3 0.000
DISSCUSION family genetics, and reproductive patterns, expand

The surge in living standards and shifts in healthy
lifestyle habits have led to an increased incidence of
BC, particularly prevalent in middle-aged and older
women. The initial concealment of symptoms and
individual variances in BC treatment significantly
impact post-operative outcomes (23). Various factors,
including demographic characteristics, dietary habits,

the hazard of BC. Differences in breast gland density
also contribute. Compared to women within the
normal density range, women who exhibit high-
density glands have a higher risk of cancer (@4,
Common treatments include breast-conserving
surgery and excision, complemented by radiotherapy,
targeted therapy, and endocrine therapy. However,
inaccurate risk assessment due to inappropriate
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prognostic interventions and incomplete pathological
detection challenges postoperative adjuvant therapy
decisions (2526). Hu et al found the side effect of
pulmonary cryptococcosis in BC patients on
tamoxifen endocrine therapy after radical surgery
and in the identification. It was more pronounced in
patients on weight-bearing oestrogen receptor
inhibitors (27). Rakici et al used a rotating treatment
bed in the radiotherapy treatment plan for unilateral
cancer patients. It could be performed without
compromising the radiation dose coverage of the
target area, effectively reducing the risk of organ
damage in patients (28). In this paper, the RS score
was employed to analyze different BC genotypes,
aiming to offer a precise reference for postoperative
interventions.

Despite the introduction of personalized precision
therapy controlling BC morbidity and mortality,
differences in molecular structures among different
genotypes result in varying responses to
interventions, leading to distinct recurrence risks (29).
A retrospective analysis by Fragomeni investigated
recurrence mechanisms based on biological
subtypes, revealing a higher rate of recent recurrence
and distant metastasis risk in HER2-positive cases.
The Luminal BC exhibited a lower recurrence risk
and prolonged postoperative survival 39. Wang et al.
associated higher recurrence risk with staging
differences, age, and genetic profiles of BC,
highlighting  correlations  between  basal-like
subtypes, Endothelial transcription factor 3 (GATA3)
mutations, and reduced recurrence hazards in
younger patients (31

ER and PR, serving as biomarkers for BC
detection, are proteins binding to hormone receptors,
determining the need for endocrine therapy and
guiding postoperative prognostic treatment options.
The study found significant correlations in tumor
diameter, tumor stage, tissue grading, RS score, and
tissue grading status, as well as Ki-67 expression
status of BC patients, but not in age, tumor diameter,
and menstrual status (P < 0.05). Ki-67, a crucial cell
cycle regulator, reflects cell growth. It is widely
employed in prognostic interventions for tumor
malignancy, recurrence, and metastasis. Positive
correlations were observed between RS scores and Ki
-67 expression and tumor tissue grading, albeit with
low R values of 0.305 and 0.218, which were
statistically  significant (P<0.001). Negative
correlations were found with hormonal indicators (P
< 0.05), aligning with findings from Wang ] W's study
(12),  Univariate results showed a significant
association between tumour grade, ER and PR
hormone levels, Ki-67 expression and RS scores (P <
0.05), with high risk scores of only 8.20%, 24.42%
and 25.19% for pathological grading type conditions,
age differences and lymphatic metastases. The
relationship between BC characteristics and ER and
PR expression was analyzed with the help of
binomial classification proposed by Wei et al. The

quantitative expression analysis and retrospective
review were performed for pathogenic variants of
cancer gene predisposition. The results found that
breast cancer patients carrying predisposition genes
and pathogenic variants had significantly lower ER
and PR expression. The cell cycle regulatory site
kinase gene 2, which is associated with an increased
risk of BC, showed higher ER and PR expression. Fu
et al showed that patients with TNBC had a higher
incidence of mutations in susceptibility genes, which
were statistically different from each other. The
relationship between this finding and the BC
recurrence risk is highly agreement with previous
studies (3234). A high expression level of Ki-67
indicates a higher recurrence risk. Celepli analyzed
the Ki-67 expression level of BC patients with the
help of retrospective analysis. The Ki-67 expression
of the patients was mostly positive, which was
significantly correlated with the tumour grade,
necrosis, and the oestrogen receptor expression. The
marker was directly correlated with the tumour
aggressiveness. These two studies were highly
similar (33,

Variability in BC treatment outcomes can lead to
changes in physical appearance, high treatment costs,
and low self-esteem, thus affecting patients' quality of
life. Differences in survival exhibited by breast cancer
patients with different genotypes were found.
Notably, TNBC patients and Luminal B BC patients
had higher survival probability at 1-2 years at high
risk (76.12%, 75.09%, 77.23% and 74.25%,
respectively) (P < 0.05). BC patients with over
expression of Luminal A and HER2 showed no
significant difference in the data (P > 0.05). The
different survival exhibited by patients with different
genotypes of BC is associated with the biological
characteristics of the tumor, treatment
responsiveness, and the pattern of disease
progression. Different genotypes have different
biological characteristics. For example, triple-
negative BC wusually grows rapidly with high
invasiveness, while Luminal A breast cancer usually
grows slower with less invasiveness (36),
Triple-negative BC types may be more prone to early
metastasis, which in turn leads to changes in their
long-term survival. This result has similarity with the
study of Fawzy et al. 37). Fawzy et al suggested that
genetic variations in mechanistic genes can have an
impact on BC risk. Computer calculations found that
this mechanistic gene variant had a significant
relationship with BC risk in stealth models.

From the above studies, it is evident that the
clinicopathological characteristics of BC patients
under different genotypes vary significantly, with a
correlation between these characteristics and the
recurrence risk. Luminal B and triple-negative BC
exhibit poor prognosis and survival. Follow-up
clinical research can further strengthen the
exploration of these findings, providing valuable
reference materials for the formulation of
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postoperative auxiliary programs.

CONCLUSION

The pathologic features of BC patients with
different genotypes are significantly different. The
attention should be paid to the recurrence risk
exhibited by patients with different genotypes of BC.
TNBC patients and tubulointerstitial B-type BC
should be particularly alert to the recurrence risk
and metastasis, emphasizing the need for enhanced
prognostic considerations. Studying the relationship
between clinicopathological characteristics and
recurrence risk in patients with different genotypes
of BC can provide reference value for the
development of precise treatment and intervention
programs, improving their quality of life. This study
deepens the understanding of the BC complex
biology, providing important data and theoretical
foundations for future basic science and clinical
research.
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