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Abstract

Objectives: The aim of this study is to investigate the effects of demographic, clinical, histopathological features and
treatment on prognosis in hormone receptor positive HER-2 negative operated breast cancer patients followed up in

the oncology outpatient clinic.

Methods: Breast cancer patients with hormone receptor-positive, HER2-negative status who underwent surgery and
presented to the medical oncology outpatient clinic between January 1, 2012, and December 31, 2018, were retro-
spectively evaluated. The patients' demographic characteristics at diagnosis, tumor type, number of lymph nodes,
pathological tumor stage, and Ki-67 indices were analyzed. Statistical analysis was performed using SPSS version 15.0
software.Ethical approval for the study was obtained from the Bolu Abant izzet Baysal University Non-Interventional
Clinical Research Ethics Committee (Approval Date: 27.12.2018, Decision No: 2018/280).

Results: A total of 165 patients with hormone receptor-positive, HER2-negative breast cancer who underwent surgery
were included in the study based on hospital data. The median age at diagnosis was 55 years (minimum 22 — maximum
85). Of the patients, 61 (37%) were premenopausal, and 104 (63%) were postmenopausal. The most common tumor
type was invasive ductal carcinoma (75.2%). A statistically significant difference was observed between surviving and
deceased patients regarding the number of lymph nodes (p=0.003), pathological tumor stage (p=0.004), and TNM

stage (p=0.004).

Additionally, the proportion of patients with Ki-67 =20% was significantly higher in those who experienced recurrence

compared to those without recurrence (p=0.002).

Conclusion: Lymph node involvement and number, tumor size, hormone receptor status, and HER2 status are reliable
prognostic markers. Consistent with previous studies, our findings indicate that increased tumor size, a higher number
of involved lymph nodes, and elevated Ki-67 expression are associated with poorer survival outcomes.
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reast cancer is the most common type of cancer among
women worldwide, and survival rates vary depending
on the biological characteristics of the disease as well as
the response to treatment.!! Hormone receptor-positive,
HER2-negative breast cancer is one of the most frequently

Address for correspondence: Gizem Bakir Kahveci, MD. Department of Medical Oncology, Trakya University Faculty of Medicine, Edirne, Turkiye

Phone: +90 506 269 64 27 E-mail: bakirkahvecigizem@gmail.com

Submitted Date: March 21, 2025 Revision Date: April 16, 2025 Accepted Date: June 14, 2025 Available Online Date: July 11, 2025

encountered subtypes in clinical practice and is generally
linked to a more favorable prognosis.? However, a variety
of factors influence survival in these patients. This study
aims to investigate the clinical, pathological, and molecu-
lar factors influencing survival in patients with hormone
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receptor-positive, HER2-negative, operable breast cancer,
as well as to identify key predictors of patient prognosis.
In this study, we investigated the impact of demographic,
clinical, histopathological characteristics, and treatment on
the prognosis of hormone receptor-positive, HER2-nega-
tive breast cancer patients.

Methods

In this study, patients with hormone receptor-positive,
HER2- negative, operable breast cancer who presented to
the medical oncology clinic between January 1, 2012, and
December 31, 2018, were retrospectively evaluated. Pa-
tient information was obtained from patient records and
the KARMED system used in our hospital. Patients under
the age of 18, those who received neoadjuvant therapy,
those with metastatic disease, and those with hormone-
negative or HER2-positive breast cancer were excluded
from the study. The patients' medical history, family history,
menopausal status, surgical history, diagnosis date, tumor
location in the breast, type of surgery, surgery date, patho-
logical diagnosis, tumor size, grade, Ki-67, luminal subtype,
ER, PR, p53 status, number of dissected lymph nodes, di-
agnosis date, surgical date, chemotherapy date, adjuvant
radiotherapy date, patients' current status, and last follow-
up dates were reviewed through clinic files and computer
records. Median values were calculated by ordering the
data in ascending order and selecting the middle value. For
continuous variables with skewed distributions, median
values were used as they provide a more robust measure of
central tendency that is less affected by outliers compared
to arithmetic means.

The primary endpoint of this study was disease recurrence,
while overall survival was evaluated as a secondary end-
point. Disease recurrence was defined as local or distant
metastasis confirmed by clinical, radiological, or patho-
logical assessment. Overall survival was measured from the
date of diagnosis to the date of death from any cause or
last follow-up.

Ethical approval for the study was obtained from the Eth-
ics Committee of Abant izzet Baysal University Faculty of
Medicine on December 27, 2018 (decision no: 2018/280).

Statistical Analysis

Statistical analysis was performed using the SPSS 15.0 for
Windows program. Descriptive statistics were presented
as frequencies and percentages for categorical variables,
and as mean, standard deviation, minimum, and maximum
values for numerical variables. Independent group com-
parisons for numerical variables were conducted using the
Student's t-test when the data met the assumption of nor-

mal distribution, and the Mann-Whitney U test when the
normality assumption was not met. Proportions in inde-
pendent groups were compared using the Chi-square test.
Survival analyses were conducted using the Kaplan-Meier
method. Disease-free survival was defined as the time from
surgery to the first evidence of recurrence or death from
any cause. Overall survival was calculated from the date of
diagnosis to the date of death or last follow-up. Determi-
nant factors were examined using Cox regression analysis.
A p-value of less than 0.05 was considered statistically sig-
nificant.

Results

A total of 165 women with breast cancer were included in
the study. The median age of the study group was 59 years
(range: 29-86 years). Of the patients, 50.9% (n=84) had no
significant medical history, 21.2% (n=35) had a family his-
tory of malignancy, and 7.9% (n=13) had a family member
with a history of breast cancer. Thirty-seven percent (n=61)
of the patients were premenopausal, while 63% (n=104)
were postmenopausal. The median age at diagnosis was 55
years (range: 22-85 years). Tumor sizes ranged from 0.6 cm
to 13 cm, with a median tumor size of 2.4 cm. The number
of lymph nodes removed ranged from 0 to 53, with a me-
dian of 17.5 nodes removed and a median of 4.6 metastatic
lymph nodes. The most common type of surgery was mas-
tectomy with axillary lymph node dissection, performed
in 110 patients (66.7%).The pathological diagnoses of the
patients were determined either after biopsy or surgery. Of
the patients, 75.2% (n=124) were diagnosed with invasive
ductal carcinoma (IDC), and 12.7% (n=21) were diagnosed
with invasive lobular carcinoma (ILC). When evaluating
pathological grading, 57.2% (n=83) were classified as grade
2. According to the TNM staging of the patients, 55.2%
(n=91) were in pT2, and 35.2% (n=58) were in pT1 (Table 1).

Biomarker Profiles and Hormone Receptor Status

The CEA levels of the patients included in the study ranged
from 0.5 to 89.9 ng/mL, while CA 15-3 levels varied be-
tween 4.8 and 255.9 ng/mL. The Ki-67 proliferation index
was found to be less than 20% in 54.3% of the patients,
while 45.7% had a Ki-67 value of 20% or higher, indicating
a heterogeneous distribution in tumor proliferation rates.
A p53 mutation was not detected in the vast majority of
patients (95.2%), with only 4.8% showing positive p53 ex-
pression. Estrogen receptor (ER) positivity was observed
in 99.3% of patients, and progesterone receptor (PR) posi-
tivity was found in 87.3%. PR negativity was noted in only
12.7% of the group. When both ER and PR receptors were
assessed together, 81.2% of patients exhibited co-positivi-
ty greater than 10%, whereas in 18.8% of patients, both re-



Table 1. Age at diagnosis, tumor size, number of lymph nodes,
cancer location, type of surgery, pathological diagnosis, grade,

pathological stage, and TNM stages.

(Min-Max)
Age at diagnosis, years 28-85
Tumor Size (cm) 2,4/(0,6-13)
Dissected LN 17,5/(1-53)
Metastatic LN 4/(1-51)
n %
Type of Surgery
Mastectomy + SLND 13 7,9
Mastectomy + ALND 110 66,7
BCS+SLND 16 9,7
BSC+ALND 21 12,7
BSC 4 2,4
Simple mastectomy 1 0,6
Grade (%)
1 29 20,1
2 83 57,6
3 32 22,2
Unknown 21 14,5
T Stage
T1 58 35,2
T2 91 55,2
T3 10 6,1
T4 6 3,6
N Stage
N1 38 23,2
N2 24 14,6
N3 23 14,0
NO 78 47,6
Nx 1 0,6
Pathological Prognostic Stage
1A 68 43,0
1B 44 27,8
2A 10 6,3
2B 4 2,5
3A 18 11,4
3B 8 51
3C 6 3,8
TNM Stage
1 38 23,3
2A 44 27,0
2B 29 17,8
3A 23 14,1
3B 4 2,5
3C 25 15,3
Pathological Diagnosis
Invasive Ductal Carcinoma 124 75,2
Invasive Lobular Carcinoma 21 12,7
Tubular Carcinoma 2 1,2
Mucinous Carcinoma 6 3,6
Papillary Carcinoma 8 4,8
Cribriform Carcinoma 4 24

91

ceptors were under 10%. The high rate of hormone recep-
tor positivity (99.3% for ER and 87.3% for PR) observed in
our patient cohort indicates that the majority of these pa-
tients are candidates for endocrine therapy. This suggests
that hormone-based treatments should be considered as a
fundamental component in the therapeutic management
of these patients, as supported by current clinical guide-
lines (Table 2).

Cumulative Survival Rates

No statistically significant difference was found in the mean
ages, medical history, family history characteristics, fam-
ily history of breast cancer, and surgical history between
the surviving and deceased patients. Similarly, no signifi-
cant differences were observed in the mean age at diag-
nosis, tumor size, number of excised and metastatic lymph

Table 2. Tumor Markers, Hormone Receptors, Proliferation Status

Lymph Node (LN), Breast-Conserving Surgery (BCS), Sentinel Lymph

Node Biopsy (SLNB), Axillary Lymph Node Biopsy (ALNB), Tumor-Nodes-

Metastasis (TNM).

(Min-Max)
CEA (0,5-89,9)
CA15-3 (4,8-255,9)
Ki 67 (0-80)
n %
Ki 67 n (%)
<%20 51 54,3
>%20 43 45,7
P53 n (%)
Negative 6 3,6
Positive 2 1,2
unknown 157 95,2
ER 90/ (1-100) 90/(1-100)
Positive 149 99,3
ER n (%)
<%10 5 3,0
>%10 159 97,0
PR 53,6+34,7 (0-100 / 60)
PR n (%)
Negative 21 12,7
Positive 144 87,3
PR n (%)
<%10 31 18,8
>%10 134 81,2
ER&PR n (%)
ERve PR <%10 31 18,8
ER ve PR>%10 134 81,2
ER&PR n (%)
ER + & PR < %20 38 23,2
ER+ & PR > %20 126 76,8

Carcinoembryonic Antigen (CEA), Cancer Antigen 15-3 (CA 15-3), Protein

53 (p53), Estrogen Receptor (ER), Progesterone Receptor (PR).
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nodes, and tumor characteristics between the two groups.

However, statistically significant differences were found
in the N stage, stage, and TNM stage when comparing the
survival rates of patients who survived and those who died
(p=0.003, p=0.004, p=0.004) (Table 3).

In the analysis based on PR levels, there was no statistically
significant difference in the cumulative survival rates be-
tween the PR <20% and PR =20% patient groups (p=0.157)
(Fig. 1). Similarly, no significant difference was observed in
the cumulative survival rates between the Ki-67 <20% and
Ki-67 >20% patient groups (p=0.381) (Fig. 2).

Disease-Free Survival Rates

The mean values for surgery, tumor size, and the number
of metastatic lymph nodes were significantly higher in pa-
tients with recurrence compared to those without recur-
rence (p=0.002, p=0.022). No significant differences were
found between the two groups in terms of age at diagnosis,
number of excised lymph nodes, and tumor characteristics.
However, statistically significant differences were observed
in the T stage, stage, and TNM stage when comparing the
recurrence rates of patients with and without recurrence
(p=0.015, p=0.012, p=0.005) (Table 4).

Table 3. Age at diagnosis and pathological tumor information of surviving and deceased patients

Current Status
Alive Exitus
Median-Min-Max Median-Min-Max P
Age at Diagnosis (years) 55/(28-85) 56/(34-77) 0,750
Tumor Size (cm) 2,2/(0,6-13) 3/(1-6) 0,054
Dissected LN 16,5/(0-53) 22/(2-52) 0,068
Metastatic LN 4/(1-42) 13,5/(2-51) 0,002
n % n %
T Stage
T1 55 36,4 3 214 0,125
T2 83 55,0 8 571
T3 9 6,0 1 7.1
T4 4 2,6 2 14,3
N Stage
N1 38 25,3 0 0,0 0,003
N2 19 12,7 5 35,7
N3 18 12,0 5 35,7
NO 74 49,3 4 28,6
Nx 1 0,7 0 0,0
Pathological Prognostic Stage
1A 67 45,9 1 8,3 0,004
1B 41 28,1 3 25,0
2A 9 6,2 1 8,3
2B 4 2,7 0 0,0
3A 15 10,3 3 25,0
3B 4,8 1 83
3C 2,1 3 25,0
TNM Stage
1 37 24,8 1 71 0,004
2A 43 28,9 1 71
2B 28 18,8 1 71
3A 19 12,8 4 28,6
3B 3 2,0 1 7.1
3C 19 12,8 6 42,9

Lymph Node (LN), Tumor-Nodes-Metastasis (TNM).
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Figure 1. Cumulative Survival Rates of Patient Groups with ER+ & PR
<20% and ER+ & PR >20%.

Additionally, the mean Ki-67 level and the percentage of
patients with Ki-67 >20% were significantly higher in the re-
currence group than in the non-recurrence group (p=0.002,
p=0.022).This finding highlights the importance of Ki-67 as a
predictive biomarker for recurrence, contributing to our un-
derstanding of tumor aggressiveness and prognosis.

No significant differences were observed in the hormonal
characteristics between the recurrence and non-recur-
rence groups (Table 5).

Discussion

Research aimed at improving treatment and survival rates
in breast cancer focuses on the identification of prognos-
tic and predictive biomarkers. In early-stage breast cancer,
the main prognostic biomarkers include tumor size, grade,
number of metastatic lymph nodes, estrogen receptor (ER)
status, progesterone receptor (PR) status, and HER2 status.
These parameters are used to identify patients who are
more likely to benefit from hormonal therapy and adjuvant
chemotherapy.®!

Various studies have investigated the classification of
breast cancer into subtypes (luminal A, luminal B, HER2-en-
riched, basal-like, and normal-like subtypes) and the rela-
tionship of these classifications with prognostic outcomes.
These different prognostic relationships can be supported
by immunohistochemical markers such as hormone recep-
tors (ER, PR) and HER2.¥
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Figure 2. Cumulative Survival Rates of Patient Groups with Ki67
<20% and Ki67 =20%.

In our study, statistically significant differences were found
in the TNM staging of hormone receptor-positive (HR+),
HER2-negative patients, in terms of the proportion of pa-
tients alive and deceased during follow-up (p=0.004). Addi-
tionally, statistically significant differences were observed
in survival based on pathological staging (p=0.004). An
increase in mortality rates was observed with the progres-
sion of stage. In a study conducted by Mariana Chavez-
MacGregor and colleagues in November 2017, significant
differences were observed in 5-year survival rates based on
staging in 43,938 breast cancer patients, with the most fa-
vorable results found in HR+ patients.”!

Tumor size and the number of lymph node metastases are
among the most important prognostic factors in breast
cancer. In a study conducted in Korea in 2016, the effects
of lymph node metastasis and tumor size on survival were
investigated in 39,826 breast cancer patients. The study
found that even when the tumor size was small, survival
was lower in patients with lymph node metastasis. It was
also observed that T1 tumors with lymph node metastasis
exhibited more aggressive behavior compared to T2 tu-
mors without lymph node metastasis.” In our study, sta-
tistically significant differences were found in the rates of
lymph node metastasis between patients with recurrence
and those without recurrence (p=0.0022). Furthermore, a
significant increase in breast cancer recurrence rates was
observed as tumor size increased (p=0.002).
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Table 4. Recurrence Status of Patients Based on Tumor Characteristics, Age at Diagnosis, Cancer Location, and Type of Surgery

Recurrence
Absent Present
Median(Min-Max) Median (Min-Max) P
Age at Diagnosis (years) 55,5/ (29-85) 53/ (28-68) 0,234
Tumor Size (cm) 2,2/(0,6-10) 3/(1,5-13) 0,002
Dissected Lymph Node 17/ (0-53) 22/ (1-52) 0,183
Metastatic Lymph Node 1/(1-42) 3/(0-51) 0,022
n % n %
T Stage
T1 56 38,9 2 9,5 0,015
T2 76 52,8 15 714
T3 8 5,6 2 9,5
T4 4 2,8 2 9,5
N Stage
N1 36 25,2 2 9,5 0,061
N2 20 14,0 4 19,0
N3 16 11,2 7 333
NO 70 49,0 8 38,1
Nx 1 0,7 0 0,0
Pathological Prognostic Stage
1A 65 46,1 3 17,6 0,012
1B 40 28,4 4 23,5
2A 9 6,4 1 5,9
2B 4 2,8 0 0,0
3A 12 8,5 6 35,3
3B 7 5,0 1 59
3C 2,8 2 11,8
TNM Stage
1 38 26,8 0 0,0 0,005
2A 38 26,8 6 28,6
2B 26 18,3 3 14,3
3A 20 14,1 3 14,3
3B 3 2,1 1 4,8
3C 17 12,0 8 38,1

In breast cancer, Ki-67 is a tumor proliferation marker that
is expressed in all stages of the cell cycle (except GO) and
is associated with mitosis. The Ki-67 index is defined as the
percentage of tumor cells showing positive nuclear stain-
ing in histological fields. Some studies have reported that a
high Ki-67 index increases the risk of recurrence and treat-
ment response in breast cancer.”

The commonly used clinical cutoff value for Ki-67 is 14%.
In the study by Dixon JM et al., it was found that survival
was longer in patients diagnosed with invasive lobular
carcinoma who had Ki-67 values below 20%, compared to
those with higher values.® In this study, Ki-67 levels were
assessed using two different cut-off values: 14% and 20%.

This approach was chosen based on various sources in the
literature suggesting different thresholds for determin-
ing the prognostic significance of Ki-67 in breast cancer.
By considering both cut-off points, we aimed to capture a
wider range of potential clinical implications related to tu-
mor proliferation, which may vary depending on the cho-
sen threshold.

The differences in Ki-67 percentages between patients
with and without recurrence indicate that the recurrence
rate was higher in patients with a cutoff value above 20%.
However, when evaluating with the 14% cutoff value, no
significant difference was observed in terms of recurrence
or disease-free survival. The Ki-67 cut-off value of 20% is
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Table 5. Recurrence Status of Patients Based on Tumor Markers
Recurrence
Absent Present
Median (Min-Max) Median (Min-Max) p
CEA 1,76 /(0,5-39,5) 1,57/ (0,68-89,9) 0,573
CA15-3 16,6/(4,8-255) 20,2/ (6,7-233,5) 0,684
Ki 67 14,5 (0-70) 40/ (14-80) 0,002
n % n %

Luminal

Luminal A 43 50,0 1 12,5 0,063

Luminal B 43 50,0 7 87,5
Ki 67

<%20 50 58,1 1 12,5 0,022

20% and higher 36 41,9 7 87,5

particularly relevant, as it can be used to stratify patients
with higher risk of recurrence, emphasizing the need for
more aggressive treatment or closer monitoring in those
with higher Ki-67 expression.

Approximately 80% of breast cancers are ER and/or PR pos-
itive. Endocrine therapies are the cornerstone of treatment
for HR-positive patients and reduce recurrence rates in
early-stage cancers. Despite advances in hormone therapy,
many women may experience recurrence after completing
adjuvant treatment. Single-agent therapy with tamoxifen
or aromatase inhibitors has shown limited clinical benefit
in these patients. This is associated with resistance to en-
docrine therapy.® Both genomic and non-genomic factors
contribute to this resistance. The mechanisms underlying
this resistance have not yet been fully clarified."” In our
study, no significant difference in survival was found when
comparing the hormone therapy and chemotherapy pro-
tocols applied to HR+ patients.

In one study, the association of PR negativity with lympho-
vascular invasion and the negative effect of this condition
on disease-free survival was determined. Based on these
findings, PR negativity may be associated with poor prog-
nosis in patients with breast cancer.' In another study,
low levels of hormone receptor immunoreactivity and lack
of progesterone receptors were shown as causes of endo-
crine insensitivity."? In our study, it was observed that PR
percentage did not create a statistically significant differ-
ence in the survival rates of patients.

Our study has several limitations. First, due to its retrospec-
tive design, the observations are based solely on historical
data. This may complicate the accurate determination of
cause-and-effect relationships and could lead to the omis-

sion of important variables. Additionally, the limited pa-
tient population in our study resulted in a small sample size,
which restricts the generalizability of the findings. Since the
study was conducted at a single center, the results may be
specific to the patient population at that center, and differ-
ent results may be observed in other geographical regions
or institutions.

Selection bias is another limitation of our study. The selec-
tion of patients based on certain criteria may result in the
exclusion of certain patient groups or a bias towards specific
treatment protocols. This may impact the accuracy of the
results. Furthermore, some patients in our study may have
missing data; for instance, not all biomarkers (such as Ki-67,
ER, PR, etc.) were available for every patient, which could
complicate a comprehensive analysis of the data. The het-
erogeneity of treatment protocols is another limitation; the
variation in hormonotherapy and chemotherapy protocols
across different patient groups led to a more complex as-
sessment of their effects on treatment response and survival.

Additionally, the study was conducted with a short follow-
up period, and more definitive results regarding long-term
survival and recurrence rates were not obtained. Without
long-term follow-up, it is challenging to draw definitive
conclusions about the long-term effects of treatment re-
sponses. Furthermore, the lack of external validation and
the absence of certain key patient-specific factors such as
genetic predispositions or socioeconomic status may influ-
ence the outcomes. The impact of these factors, along with
potential recall bias, may also contribute to inaccuracies in
the results.

Finally, the limited follow-up duration prevented us from
obtaining more robust conclusions about long-term sur-
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vival rates, recurrence, and treatment effects over time.

These limitations restrict the generalizability of our study
findings to a broader population, and these factors should
be considered when evaluating the accuracy and validity
of the results.

In conclusion, our study found that tumor size, lymph node
count, and Ki-67 percentage are significant factors affect-
ing survival in hormone receptor-positive, HER2-negative
breast cancer patients. Considering these factors plays a
critical role in the development of early diagnosis and ap-
propriate treatment strategies.
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