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1. Introduction 

Breast cancer, a complex and heterogeneous 

disease characterized by uncontrolled cell growth and 

proliferation, remains a significant global health 

challenge. It is the most frequent malignancy among 

women worldwide, with varying incidence and 

mortality rates across different regions. The human 

epidermal growth factor receptor 2 (HER2) plays a 

crucial role in breast cancer development, and its 

overexpression is associated with aggressive tumor 

behavior and poorer prognosis. HER2-negative breast 

cancers, however, represent the majority of cases, and 

their biological and clinical characteristics differ from 

HER2-positive tumors.1-5 

Ki-67, a nuclear protein expressed in proliferating 

cells, has emerged as a potential prognostic and 

predictive marker in various cancers, including breast 

cancer. Its expression level reflects the proliferative 

activity of tumor cells and has been linked to tumor 

grade, stage, and response to therapy. Several studies 

have investigated the role of Ki-67 in breast cancer, 

with some suggesting its association with disease-free 

survival, overall survival, and response to neoadjuvant 

chemotherapy. However, the prognostic and predictive 
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A B S T R A C T  

Background: Breast cancer remains a significant health challenge, with 
HER2-negative subtypes representing a majority of cases. Ki-67, a marker of 
cell proliferation, has emerged as a potential prognostic factor in various 
cancers, including breast cancer. This study aimed to evaluate the 

association of Ki-67 expression and HER2-negative status with tumor 
characteristics, treatment response, and disease progression in breast 
cancer patients. Methods: A retrospective cross-sectional study was 
conducted at Dr. Kariadi General Hospital, Semarang, Indonesia. Data from 

94 patients diagnosed with breast cancer were collected, including 
immunohistochemical profiles, HER2 status, Ki-67 index, treatment 
regimens, and tumor size. Statistical analysis was performed using SPSS 
version 25.0 for Windows. Results: The majority of patients (50%) presented 

with Luminal B-type breast cancer, and 77.7% had a Ki-67 index >20%. 
HER2-negative status was observed in 78.7% of patients. No significant 
correlation was found between HER2-negative status and the type of therapy 

given (p=0.131) or tumor size (p=0.467). Similarly, Ki-67 expression >20% 
did not correlate significantly with the type of therapy (p=0.070) or tumor 
size (p=0.156). Conclusion: While Ki-67 and HER2-negative status are 
recognized as important prognostic factors in breast cancer, this study did 

not find a significant association with treatment modalities or tumor size in 
the studied population. Further research with a larger sample size and 
longer follow-up is needed to validate these findings and explore the complex 
interplay of Ki-67, HER2 status, and other clinical variables in breast cancer 

progression. 
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value of Ki-67 in HER2-negative breast cancer 

remains controversial, and further research is needed 

to clarify its clinical significance.6-10 This study aimed 

to evaluate the association of Ki-67 expression and 

HER2-negative status with tumor characteristics, 

treatment response, and disease progression in breast 

cancer patients at Dr. Kariadi General Hospital, 

Semarang, Indonesia. 

 

2.  Methods 

This study employed a retrospective cross-

sectional design, utilizing data collected from patient 

medical records and pathology reports. The study was 

conducted at Dr. Kariadi General Hospital, a tertiary 

care hospital located in Semarang, Indonesia. The 

study population consisted of female patients 

diagnosed with breast cancer at Dr. Kariadi General 

Hospital between January 2020 and December 2023. 

To be eligible for inclusion in the study, patients had 

to meet the following criteria; Histologically confirmed 

diagnosis of invasive breast cancer; Age 18 years or 

older at the time of diagnosis; Availability of complete 

medical records, including pathology reports, 

treatment information, and follow-up data; Patients 

with a history of other malignancies or those who 

received neoadjuvant chemotherapy were excluded 

from the study. 

A total of 94 patients met the eligibility criteria and 

were included in the final analysis. All eligible patients 

were included in the study, and no specific sampling 

technique was employed. Data were collected from 

patient medical records and pathology reports using a 

standardized data collection form. The following 

variables were extracted; Demographic information: 

Age at diagnosis, gender, ethnicity, and menopausal 

status; Tumor characteristics: Tumor size, histological 

grade, lymph node status, and immunohistochemical 

(IHC) profile (estrogen receptor (ER), progesterone 

receptor (PR), and HER2 status); Ki-67 index: 

Percentage of tumor cells positive for Ki-67 staining, 

assessed by IHC; Treatment information: Type of 

surgery (breast-conserving surgery or mastectomy), 

chemotherapy regimen (if applicable), radiotherapy, 

and hormonal therapy; Disease progression: Local 

recurrence, distant metastasis, and disease-free 

survival. 

Immunohistochemical (IHC) staining was 

performed on formalin-fixed, paraffin-embedded 

tumor tissue sections to assess the expression of ER, 

PR, HER2, and Ki-67. The staining procedures were 

conducted according to the manufacturers' 

instructions. The scoring of ER and PR expression was 

based on the Allred scoring system, which combines 

the proportion and intensity of staining. HER2 status 

was evaluated according to the American Society of 

Clinical Oncology (ASCO) and College of American 

Pathologists (CAP) guidelines. Ki-67 index was 

determined by counting the percentage of positively 

stained tumor cells in at least 1,000 cells. 

Data were analyzed using SPSS version 25.0 for 

Windows. Descriptive statistics were used to 

summarize patient characteristics and tumor 

features. The Chi-square test was used to assess the 

association between HER2-negative status, Ki-67 

expression, type of therapy, and tumor size. A p-value 

<0.05 was considered statistically significant. This 

study was conducted in accordance with the ethical 

principles outlined in the Declaration of Helsinki. 

Ethical approval was obtained from the Institutional 

Review Board of Dr. Kariadi General Hospital. Patient 

confidentiality was maintained throughout the study, 

and all data were anonymized. 

 

3. Results 

Table 1 provides a breakdown of the characteristics 

of the 94 breast cancer patients included in the study 

at Dr. Kariadi General Hospital Semarang; 

Immunohistochemical Profile: Luminal B is the most 

common subtype, representing 50% of the cases. This 

subtype is known to be more aggressive than Luminal 

A. Triple-negative breast cancer accounts for 23.4% of 

the cases. This subtype lacks expression of estrogen 

receptors, progesterone receptors, and HER2, making 

it more challenging to treat with targeted therapies. 

Luminal A is the least prevalent subtype in this cohort, 

comprising 14.9% of the cases. HER2-Enriched 
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tumors make up 11.7% of the cases; HER2-Type: The 

majority of patients (78.7%) are HER2-Negative. This 

is important as HER2-targeted therapies would not be 

effective for these individuals. Only 19.1% of patients 

are HER2-Positive, indicating that they could 

potentially benefit from HER2-targeted treatments. A 

very small percentage (2.1%) shows HER2 Over-

Expression; Ki-67 index: Most patients (77.7%) have a 

Ki-67 index >20%. This suggests a high proliferation 

rate among the tumor cells, which is generally 

associated with a less favorable prognosis; Type of 

therapy given: More than half of the patients (56.4%) 

have received First-line chemotherapy. 28.7% are Not 

yet given chemotherapy, which might include patients 

undergoing initial surgery or those with less 

aggressive disease. 14.9% have received Second-line 

chemotherapy, indicating that they have experienced 

disease progression or recurrence after initial 

treatment; Size of breast cancer: The average tumor 

size is 1017.20 ± 1354.59 cm². However, the large 

standard deviation suggests a wide range of tumor 

sizes in the sample. 

 

 

Table 1. Characteristics of breast cancer patients at Dr. Kariadi General Hospital Semarang. 

Variable n (%) Mean ± SD 

Immunohistochemical profile   

Triple negative 22 (23.4%)  

Luminal A 14 (14.9%)  

Luminal B 47 (50.0%)  

HER2-enriched 11 (11.7%)  

HER2-type   

Positive 18 (19.1%)  

Negative 74 (78.7%)  

Over-expressed 2 (2.1%)  

Ki-67 index   

<20% 21 (22.3%)  

>20% 73 (77.7%)  

Type of therapy given   

Not yet given chemotherapy 27 (28.7%)  

First-line chemotherapy 53 (56.4%)  

Second-line chemotherapy 14 (14.9%)  

Size of breast cancer  1017.20 ± 1354.59 cm2 

 

Table 2 provides a more detailed view of the breast 

cancer patients at Dr. Kariadi General Hospital by 

examining the relationship between HER2 status and 

several key variables: immunohistochemical profile, 

Ki-67 index, type of therapy, and tumor size; 

Immunohistochemical Profile: As expected, all HER2-

Enriched tumors are HER2-Positive. Interestingly, half 

of the Luminal B tumors also fall into this category, 

suggesting a more aggressive subtype within the 

Luminal B group. Triple-negative and Luminal A 

tumors are exclusively HER2-Negative. The majority of 

Luminal B tumors (51.4%) are also HER2-Negative. 

The HER2-Overexpressed category has a very small 

sample size, with only two cases observed, both 

belonging to the HER2-Enriched subtype; Ki-67 Index: 

A higher proportion of HER2-Negative tumors (25.7%) 

have a Ki-67 index <20% compared to HER2-positive 

tumors (11.1%). This suggests that HER2-positive 

tumors tend to have a higher proliferation rate. The 

majority of both HER2-Positive (88.9%) and HER2-

Negative (74.3%) tumors have a Ki-67 index >20%, 

indicating a high proliferation rate in most cases; Type 

of Therapy Given: The distribution of patients across 

different therapy stages (not yet given, first-line, 

second-line) is quite similar between HER2-Positive 

and HER2-Negative groups. This suggests that HER2 
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status alone might not be the sole determinant of 

treatment decisions in this cohort; Size of Breast 

Cancer (cm²): HER2-Over Expressed tumors appear to 

be larger on average, but the small sample size makes 

it difficult to draw firm conclusions. The average size 

of HER2-Negative tumors is slightly larger than HER2-

Positive tumors, although the large standard 

deviations in both groups indicate significant 

variability. 

 

Table 2. Overview of immunohistochemical profile, HER2-type, Ki-67 index, type of therapy, and size of breast cancer. 

Variable HER2-Positive HER2-Negative HER2-Over 

Expressed 

Immunohistochemical profile    

Triple-negative 0 22 (29.7%)  

Luminal A 0 14 (18.9%)  

Luminal B 9 (50.0%) 38 (51.4%)  

HER2-enriched 9 (50.0%) 0 2 (100%) 

Ki-67 index    

<20% 2 (11.1%) 19 (25.7%)  

>20% 16 (88.9%) 55 (74.3%) 2 (100%) 

Type of therapy given    

Not yet given chemotherapy 3 (16.7%) 23 (31.1%) 1 (50.0%) 

First-line chemotherapy 53 (56.4%) 43 (58.1%) 1 (50.0%) 

Second-line chemotherapy 14 (14.9%) 8 (10.8%) 0 

Size of breast cancer (cm2) 754.11 ± 1223.30 1069.96 ± 1400.77 1433.00 ± 363.45 

 

 

Table 3 focuses on the association of HER2-

negative status and Ki-67 expression with two key 

factors: the type of therapy given and tumor size; 

Therapy: The p-value of 0.131 indicates that there is 

no statistically significant association between HER2-

negative status and the type of therapy given. This 

means that HER2-negative status does not appear to 

influence whether a patient receives no chemotherapy, 

first-line chemotherapy, or second-line chemotherapy. 

Similarly, the p-value of 0.070 suggests that there is 

no statistically significant association between Ki-67 

expression above 20% and the type of therapy 

received; Tumor Size (cm²): Again, the p-value of 0.467 

demonstrates no statistically significant association 

between HER2-negative status and tumor size. This 

implies that HER2-negative tumors are not more likely 

to be of a particular size category (<500, 500-1500, 

>1500 cm²). The p-value of 0.156 indicates no 

statistically significant association between Ki-67 

expression above 20% and tumor size. 

 

Table 3. Association of HER2-negative status and Ki-67 expression with treatment and tumor size. 

Variable HER2-Negative Ki-67 >20% 

Therapy   

No chemotherapy 18 (24.3%) 10 (13.7%) 

First-line chemotherapy 40 (54.1%) 45 (61.6%) 

Second-line chemotherapy 6 (8.1%) 8 (11.0%) 

p-value 131 70 

Tumor size (cm2)   

< 500 15 (20.3%) 12 (16.4%) 

500 - 1500 35 (47.3%) 38 (52.1%) 

> 1500 14 (18.9%) 13 (17.8%) 

p-value 467 156 
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4. Discussion 

In this study, the distribution of breast cancer 

subtypes revealed a predominance of Luminal B 

tumors, followed by Triple-Negative, Luminal A, and 

HER2-enriched subtypes. This pattern aligns with 

observations from previous research conducted in 

Indonesia and other Southeast Asian countries, where 

Luminal B has been identified as the most prevalent 

subtype. Luminal B tumors, characterized by the 

presence of estrogen receptors (ER+) and/or 

progesterone receptors (PR+), are driven by hormonal 

influence. They also exhibit a higher expression of Ki-

67, a marker of cellular proliferation, compared to 

other subtypes. This elevated Ki-67 expression is 

associated with a more aggressive clinical course and 

a poorer prognosis compared to Luminal A tumors, 

which also express hormone receptors but have lower 

Ki-67 levels. The significant proportion of Luminal B 

tumors in this study population underscores the 

urgent need for effective treatment strategies 

specifically tailored to this subtype. To elaborate 

further, Luminal B breast cancer is a subtype 

characterized by the presence of estrogen receptors 

(ER) and/or progesterone receptors (PR) on the tumor 

cells, indicating that these cancers are hormone-

sensitive. This subtype also exhibits a higher 

expression of Ki-67, a marker of cellular proliferation, 

compared to Luminal A tumors. The higher Ki-67 

expression in Luminal B tumors is associated with a 

more aggressive clinical course, a higher risk of 

recurrence, and a poorer prognosis compared to 

Luminal A tumors. The prevalence of Luminal B breast 

cancer varies across different populations and 

geographic regions. In Western countries, Luminal A 

is the most common subtype, while Luminal B is less 

prevalent. However, in Asian populations, including 

Indonesia, Luminal B has been reported to be the most 

frequent subtype. The reasons for this variation are 

not fully understood but may be related to differences 

in genetic predisposition, lifestyle factors, and 

environmental exposures. The significant proportion 

of Luminal B tumors in this study population 

highlights the importance of developing effective 

treatment strategies specifically tailored to this 

subtype. Hormone therapy, such as tamoxifen or 

aromatase inhibitors, is the mainstay of treatment for 

Luminal B breast cancer. However, many patients 

with Luminal B tumors experience disease recurrence 

or progression despite hormone therapy. Therefore, 

there is a need for additional therapeutic approaches 

to improve outcomes for patients with this subtype. 

Several ongoing research efforts are focused on 

identifying new therapeutic targets and developing 

novel treatment strategies for Luminal B breast 

cancer. These include targeted therapies that inhibit 

specific signaling pathways involved in tumor growth 

and progression, as well as immunotherapies that 

harness the body's immune system to fight cancer. 

Constituting a significant portion of cases, Triple-

negative breast cancer (TNBC) is defined by the 

absence of estrogen receptors (ER-), progesterone 

receptors (PR-), and human epidermal growth factor 

receptor 2 (HER2-). This subtype presents a unique 

therapeutic challenge due to the lack of targets for 

hormone therapy and HER2-targeted therapy, which 

are effective in other subtypes. TNBC tends to be more 

aggressive and is associated with a higher risk of early 

recurrence and distant metastasis compared to other 

subtypes. The relatively high prevalence of TNBC in 

this study population emphasizes the need for 

alternative treatment approaches and ongoing 

research to improve outcomes for patients with this 

aggressive form of breast cancer. TNBC is a 

heterogeneous disease with diverse molecular and 

genetic characteristics. Several subtypes of TNBC 

have been identified based on gene expression 

profiling, each with distinct clinical features and 

potential therapeutic vulnerabilities. Ongoing 

research is focused on understanding the molecular 

mechanisms underlying TNBC development and 

progression, with the goal of identifying new 

therapeutic targets and developing more effective 

treatment strategies. Current treatment options for 

TNBC include chemotherapy, radiation therapy, and 

surgery. However, the prognosis for patients with 

TNBC remains poor compared to other subtypes, 
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highlighting the urgent need for novel therapeutic 

approaches. Immunotherapy, which harnesses the 

body's immune system to fight cancer, has shown 

promising results in some patients with TNBC and is 

an area of active investigation. Representing the least 

prevalent subtype in this cohort, Luminal A tumors 

share similarities with Luminal B tumors in their 

expression of hormone receptors (ER+ and/or PR+) 

but are distinguished by their lower Ki-67 expression. 

This lower proliferation rate generally translates to a 

less aggressive clinical course and a better prognosis 

compared to Luminal B tumors. While hormone 

therapy remains the mainstay of treatment for 

Luminal A breast cancer, ongoing research continues 

to explore the optimal duration and choice of 

endocrine therapy. Luminal A breast cancer is the 

most common subtype of breast cancer, accounting 

for approximately 60-70% of all cases. It is 

characterized by the presence of estrogen receptors 

(ER) and/or progesterone receptors (PR) on the tumor 

cells, indicating that these cancers are hormone-

sensitive. Luminal A tumors typically have a lower 

expression of Ki-67, a marker of cellular proliferation, 

compared to Luminal B tumors. The lower Ki-67 

expression in Luminal A tumors is associated with a 

less aggressive clinical course, a lower risk of 

recurrence, and a better prognosis compared to 

Luminal B tumors. Hormone therapy, such as 

tamoxifen or aromatase inhibitors, is the mainstay of 

treatment for Luminal A breast cancer. The choice of 

hormone therapy depends on several factors, 

including the patient's menopausal status, the risk of 

recurrence, and the presence of any contraindications. 

The optimal duration of hormone therapy for Luminal 

A breast cancer is still under investigation. Current 

guidelines recommend 5-10 years of adjuvant 

hormone therapy for most patients with Luminal A 

tumors. However, some studies suggest that extending 

hormone therapy beyond 10 years may further reduce 

the risk of recurrence, particularly in patients with 

high-risk features. HER2-enriched tumors are 

characterized by the overexpression of HER2, a 

receptor tyrosine kinase that plays a crucial role in 

regulating cell growth and division. HER2 

overexpression is associated with aggressive tumor 

behavior, increased risk of recurrence, and a poorer 

prognosis. However, the advent of HER2-targeted 

therapies, such as trastuzumab, has dramatically 

improved outcomes for patients with HER2-positive 

breast cancer. The identification of HER2-enriched 

tumors in this study population highlights the 

importance of HER2 testing and the potential benefit 

of HER2-targeted therapies for these patients. HER2-

positive breast cancer accounts for approximately 20-

25% of all breast cancer cases. It is characterized by 

the overexpression of HER2, a receptor tyrosine kinase 

that promotes cell growth and division. HER2 

overexpression is associated with aggressive tumor 

behavior, increased risk of recurrence, and a poorer 

prognosis compared to HER2-negative breast cancer. 

The development of HER2-targeted therapies, such as 

trastuzumab, has revolutionized the treatment of 

HER2-positive breast cancer. These therapies work by 

blocking the activity of HER2, thereby inhibiting 

tumor growth and progression. The use of HER2-

targeted therapies has significantly improved 

outcomes for patients with HER2-positive breast 

cancer, leading to increased survival rates and 

improved quality of life. Observed in a majority of 

patients (78.7%), HER2-negative status aligns with 

global trends where most breast cancers lack HER2 

overexpression. HER2-negative breast cancers 

represent a heterogeneous group with diverse 

biological and clinical characteristics. Compared to 

HER2-positive tumors, they generally have a lower 

risk of recurrence and a better prognosis. However, 

HER2-negative tumors are also less responsive to 

HER2-targeted therapies, which have revolutionized 

the treatment of HER2-positive breast cancer. This 

underscores the importance of understanding the role 

of other prognostic and predictive factors, such as Ki-

67, in HER2-negative breast cancer to optimize 

treatment strategies and improve outcomes for this 

patient population. HER2-negative breast cancer is a 

heterogeneous group of tumors that do not 

overexpress the HER2 protein. This group includes 
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various subtypes, such as Luminal A, Luminal B, and 

Triple-Negative breast cancer. The prognosis for 

patients with HER2-negative breast cancer is 

generally better than for those with HER2-positive 

tumors, but it still varies depending on the specific 

subtype and other factors such as tumor size, grade, 

and lymph node involvement. Treatment strategies for 

HER2-negative breast cancer depend on the specific 

subtype and risk factors. Hormone therapy is the 

mainstay of treatment for hormone receptor-positive 

(ER+ and/or PR+) tumors, while chemotherapy may be 

considered for patients with high-risk features or 

triple-negative tumors. The majority of patients 

(77.7%) exhibited a Ki-67 index >20%, indicating a 

high proliferation rate among the tumor cells. Ki-67, a 

nuclear protein expressed in all phases of the cell cycle 

except for the resting phase (G0), serves as a marker 

of cellular proliferation. Its expression level reflects the 

proliferative activity of tumor cells, providing valuable 

information about tumor growth and aggressiveness. 

Higher Ki-67 expression has been consistently 

associated with more aggressive tumor behavior, 

increased risk of recurrence, and poorer prognosis in 

various cancers, including breast cancer. The high 

prevalence of Ki-67 expression >20% in this study 

population suggests a need for close monitoring and 

potentially more aggressive treatment approaches for 

these patients. Ki-67 is a nuclear protein that is 

expressed in all phases of the cell cycle except for the 

resting phase (G0). It is therefore a marker of cellular 

proliferation, and its expression level reflects the 

proportion of cells that are actively dividing. In breast 

cancer, Ki-67 expression has been shown to be an 

independent prognostic factor, with higher expression 

associated with a higher risk of recurrence and poorer 

survival outcomes. The prognostic value of Ki-67 has 

been demonstrated in various subtypes of breast 

cancer, including Luminal A, Luminal B, and Triple-

Negative breast cancer. In Luminal A tumors, Ki-67 

expression is typically low, and these tumors generally 

have a good prognosis. In Luminal B tumors, Ki-67 

expression is higher, and these tumors are more likely 

to recur and metastasize. In Triple-Negative breast 

cancer, Ki-67 expression is often high, and these 

tumors are associated with a poor prognosis. The 

predictive value of Ki-67 is still under investigation, 

but some studies suggest that it may be useful in 

identifying patients who are more likely to benefit from 

chemotherapy. For example, in patients with Luminal 

B tumors, a high Ki-67 expression may indicate a 

greater benefit from chemotherapy in addition to 

hormone therapy. The distribution of tumor subtypes, 

HER2 status, and Ki-67 expression in this study 

population provides valuable insights into the 

characteristics of breast cancer patients at Dr. Kariadi 

General Hospital. The high prevalence of Luminal B 

and Triple-Negative subtypes, coupled with the high 

proportion of patients with Ki-67 expression >20%, 

highlights the need for tailored treatment strategies 

and ongoing research to improve outcomes for these 

patients. The findings also underscore the importance 

of comprehensive tumor profiling, including 

immunohistochemical analysis and Ki-67 

assessment, to guide treatment decisions and 

personalize care for breast cancer patients. By 

understanding the specific characteristics of each 

tumor subtype and the prognostic and predictive 

significance of markers such as HER2 and Ki-67, 

clinicians can make more informed treatment 

decisions. This personalized approach to breast 

cancer management aims to optimize treatment 

efficacy and minimize unnecessary side effects by 

tailoring therapies to the individual needs of each 

patient.11-14 

In this study, we sought to explore the relationship 

between HER2-negative status, Ki-67 expression, and 

clinical parameters such as treatment modalities and 

tumor size. Contrary to our initial expectations, we did 

not observe a statistically significant association 

between HER2-negative status and the type of therapy 

given (p=0.131) or tumor size (p=0.467). Similarly, Ki-

67 expression levels above 20% did not show a 

significant correlation with the type of therapy 

(p=0.070) or tumor size (p=0.156). This finding 

diverges from some previous studies that have 

reported a correlation between Ki-67 expression and 
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response to neoadjuvant chemotherapy, particularly 

in HER2-negative patients. However, it is important to 

acknowledge that the literature on this topic presents 

conflicting results, and the prognostic and predictive 

value of Ki-67 in HER2-negative breast cancer 

remains a subject of ongoing debate. Several factors 

may contribute to the lack of significant associations 

observed in our study. First, the sample size was 

relatively small, which may have limited the statistical 

power to detect subtle associations. Second, the 

retrospective nature of the study introduces 

limitations, as treatment decisions are often 

influenced by a multitude of factors not captured in 

the medical records, such as patient preferences, 

comorbidities, and physician experience. Third, the 

study population was heterogeneous, encompassing 

patients with different tumor subtypes, stages, and 

treatment regimens, which may have masked 

potential associations between Ki-67, HER2 status, 

and treatment outcomes. Despite the absence of 

statistically significant associations, it is crucial to 

emphasize that HER2-negative status and Ki-67 

expression remain important prognostic factors in 

breast cancer. HER2-negative tumors generally 

exhibit a more favorable prognosis compared to HER2-

positive tumors. Moreover, Ki-67 expression has been 

shown to be an independent predictor of disease-free 

survival and overall survival in some studies. 

Consequently, these factors should continue to be 

considered in clinical decision-making processes, even 

if they do not directly dictate treatment choices. 

Treatment decisions in breast cancer are complex and 

multifaceted, involving careful consideration of 

various factors beyond HER2 status and Ki-67 

expression. The presence or absence of estrogen 

receptors (ER) and progesterone receptors (PR) plays a 

crucial role in determining the suitability of hormone 

therapy, such as tamoxifen or aromatase inhibitors. 

Hormone therapy is highly effective in hormone 

receptor-positive tumors, but its efficacy is limited in 

hormone receptor-negative tumors. The extent of 

tumor spread (stage) and the degree of cellular 

differentiation (grade) provide important prognostic 

information and guide treatment decisions. Early-

stage tumors may be amenable to breast-conserving 

surgery, while advanced-stage tumors may require 

mastectomy and systemic therapy. High-grade tumors 

are generally more aggressive and may require more 

intensive treatment. The presence or absence of 

cancer cells in the lymph nodes is a critical prognostic 

factor and influences treatment decisions. Lymph 

node involvement may necessitate additional surgery, 

radiation therapy, or chemotherapy. Patient age, 

overall health status, comorbidities, and personal 

preferences also play a significant role in treatment 

decisions. Older patients or those with significant 

comorbidities may not be suitable candidates for 

aggressive treatments. Treatment decisions are also 

influenced by the experience and expertise of the 

treating physician, as well as institutional guidelines 

and protocols. Ki-67 has emerged as a potential 

prognostic and predictive marker in breast cancer, but 

its precise role in clinical decision-making remains a 

subject of ongoing debate. Some studies have 

suggested that Ki-67 expression may be useful in 

predicting response to neoadjuvant chemotherapy, 

particularly in HER2-negative patients. However, 

other studies have failed to demonstrate a clear 

association between Ki-67 and treatment response. 

The variability in findings across studies may be 

attributed to several factors, including differences in 

study design, patient populations, treatment 

protocols, and Ki-67 assessment methods. There is 

also a lack of standardization in Ki-67 cutoff values, 

with different studies using different thresholds to 

define high and low expressions. Despite the ongoing 

debate, Ki-67 remains a valuable prognostic marker in 

breast cancer. Higher Ki-67 expression is generally 

associated with a higher risk of recurrence and poorer 

survival outcomes, regardless of tumor subtype. 

Therefore, Ki-67 should be considered alongside other 

prognostic factors when making treatment decisions. 

To further elaborate on the complexities surrounding 

Ki-67, it's important to understand its biological role 

and the challenges associated with its measurement 

and interpretation. Ki-67 is a nuclear protein that is 
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expressed in all actively proliferating cells. It is 

involved in various cellular processes, including cell 

cycle progression, DNA replication, and chromosome 

segregation. In cancer cells, Ki-67 expression is often 

upregulated, reflecting the increased proliferative 

activity of these cells. The level of Ki-67 expression can 

vary significantly between different tumor types and 

even within the same tumor. This variability can be 

attributed to several factors, including the underlying 

genetic and molecular characteristics of the tumor, 

the tumor microenvironment, and the presence of 

other factors that influence cell proliferation. Different 

laboratories may use different staining protocols and 

antibodies for Ki-67 immunohistochemistry, which 

can lead to variability in staining results. The scoring 

of Ki-67 expression is often subjective, as it relies on 

visual assessment of the percentage of positively 

stained cells. This can lead to interobserver variability 

in scoring, particularly when the staining is 

heterogeneous. There is no universally accepted cutoff 

value for Ki-67 expression. Different studies have used 

different thresholds to define high and low expression, 

which can make it difficult to compare results across 

studies. Ki-67 expression can change over time, 

particularly in response to treatment. This can make 

it challenging to interpret Ki-67 expression levels in 

the context of treatment decision-making. HER2-

negative breast cancer is a heterogeneous group of 

tumors that do not overexpress the HER2 protein. This 

group includes various subtypes, such as Luminal A, 

Luminal B, and Triple-Negative breast cancer. The 

prognosis for patients with HER2-negative breast 

cancer is generally better than for those with HER2-

positive tumors, but it still varies depending on the 

specific subtype and other factors such as tumor size, 

grade, and lymph node involvement. Treatment 

strategies for HER2-negative breast cancer depend on 

the specific subtype and risk factors. Hormone 

therapy is the mainstay of treatment for hormone 

receptor-positive (ER+ and/or PR+) tumors, while 

chemotherapy may be considered for patients with 

high-risk features or triple-negative tumors. The 

heterogeneity of HER2-negative breast cancer 

underscores the need for personalized treatment 

approaches. Factors such as hormone receptor status, 

tumor grade, Ki-67 expression, and patient 

preferences should be considered when making 

treatment decisions.15-17 

The findings of this study have implications for 

treatment strategies in breast cancer, particularly for 

patients with HER2-negative tumors. While Ki-67 and 

HER2-negative status may not be independent 

predictors of treatment response or tumor size in all 

patient populations, they remain important prognostic 

factors that should be considered in clinical decision-

making. Further research is needed to identify specific 

subgroups of patients who may benefit from targeted 

therapies based on their Ki-67 and HER2 status. For 

patients with HER2-negative breast cancer, treatment 

decisions should be individualized based on a 

comprehensive assessment of tumor characteristics, 

patient factors, and available treatment options. 

Hormone receptor-positive (ER+ and/or PR+) tumors 

are generally treated with endocrine therapy, such as 

tamoxifen or aromatase inhibitors, to block the effects 

of estrogen on tumor growth. Chemotherapy may also 

be considered for patients with high-risk features, 

such as large tumor size, high grade, or lymph node 

involvement. Hormone receptor-positive tumors are 

eligible for endocrine therapy, which has been shown 

to significantly improve outcomes in this patient 

population. The choice of endocrine therapy depends 

on several factors, including the patient's menopausal 

status, the risk of recurrence, and the presence of any 

contraindications. Tumor size, grade, and lymph node 

involvement are important prognostic factors that can 

guide treatment decisions. Larger tumors, higher-

grade tumors, and lymph node involvement may 

indicate a need for more aggressive treatment, such as 

chemotherapy. Patient age, overall health status, 

comorbidities, and personal preferences should also 

be considered when making treatment decisions. 

Older patients or those with significant comorbidities 

may not be suitable candidates for aggressive 

treatments. Although the role of Ki-67 in treatment 

decision-making for HER2-negative breast cancer is 
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still evolving, some studies suggest that it may be 

useful in identifying patients who are more likely to 

benefit from chemotherapy. However, more research is 

needed to validate these findings and establish clear 

guidelines for using Ki-67 to guide treatment 

decisions. The role of Ki-67 in treatment decision-

making for HER2-negative breast cancer is still under 

investigation. Some studies suggest that Ki-67 may 

help identify patients who are more likely to benefit 

from chemotherapy, particularly in the neoadjuvant 

setting. However, more research is needed to validate 

these findings and establish clear guidelines for using 

Ki-67 to guide treatment decisions. One potential 

application of Ki-67 is in the selection of patients for 

chemotherapy in addition to endocrine therapy. In 

patients with hormone receptor-positive tumors, a 

high Ki-67 expression may indicate a greater benefit 

from chemotherapy, as it suggests a more aggressive 

tumor with a higher risk of recurrence. However, the 

optimal cutoff value for Ki-67 to guide chemotherapy 

decisions remains to be determined. Another potential 

use of Ki-67 is in monitoring response to neoadjuvant 

chemotherapy. In the neoadjuvant setting, 

chemotherapy is given before surgery to shrink the 

tumor and improve the chances of successful surgery. 

Ki-67 expression can be measured before and after 

neoadjuvant chemotherapy to assess the response to 

treatment. A significant decrease in Ki-67 expression 

after chemotherapy may indicate a good response to 

treatment and a better prognosis. In addition to the 

factors mentioned above, it is important to emphasize 

the role of shared decision-making in breast cancer 

treatment. Shared decision-making is a process in 

which patients and clinicians work together to make 

treatment decisions that are consistent with the 

patient's values and preferences. In the context of 

HER2-negative breast cancer, shared decision-making 

is particularly important because there is often no 

single "best" treatment option. The optimal treatment 

approach may vary depending on the individual 

patient's circumstances and preferences. Clinicians 

should provide patients with clear and comprehensive 

information about the risks and benefits of different 

treatment options, including the potential impact on 

quality of life. Patients should be encouraged to ask 

questions and express their concerns. Together, 

patients and clinicians can make informed decisions 

that are aligned with the patient's goals and values. 

While the study did not find a significant association 

between Ki-67, HER2-negative status, and treatment 

outcomes, it is important to recognize that these 

factors may still play a role in treatment decision-

making for specific subgroups of patients. For 

example, patients with hormone receptor-positive, 

HER2-negative tumors and high Ki-67 expression may 

benefit from the addition of chemotherapy to 

endocrine therapy. This is because high Ki-67 

expression is associated with a more aggressive tumor 

phenotype and a higher risk of recurrence. 

Conversely, patients with hormone receptor-positive, 

HER2-negative tumors and low Ki-67 expression may 

be adequately treated with endocrine therapy alone, 

as these tumors are generally less aggressive and have 

a lower risk of recurrence. For patients with HER2-

positive tumors, HER2-targeted therapies, such as 

trastuzumab, are the mainstay of treatment. However, 

the addition of chemotherapy to HER2-targeted 

therapy may be beneficial for patients with high-risk 

features, such as large tumor size, high grade, or 

lymph node involvement. HER2-negative breast 

cancer is a heterogeneous group of tumors with 

diverse biological and clinical characteristics. This 

heterogeneity presents challenges for treatment 

decision-making, as the optimal treatment approach 

may vary depending on the specific subtype and other 

factors such as tumor size, grade, and lymph node 

involvement. To address these challenges, researchers 

are working to identify specific molecular and genetic 

characteristics of HER2-negative tumors that may 

predict response to different therapies. This could lead 

to the development of more personalized treatment 

approaches that are tailored to the individual patient's 

tumor biology. Breast cancer treatment often involves 

a multidisciplinary team of healthcare professionals, 

including surgeons, medical oncologists, radiation 

oncologists, pathologists, radiologists, and nurses. 
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This multidisciplinary approach ensures that patients 

receive comprehensive and coordinated care that is 

tailored to their individual needs. In the context of 

HER2-negative breast cancer, the multidisciplinary 

team plays a crucial role in evaluating the patient's 

overall health status, assessing tumor characteristics, 

and developing a personalized treatment plan. The 

team also provides ongoing support and education to 

patients throughout their cancer journey.18-20 

 

5. Conclusion 

This study investigated the association of Ki-67 

expression and HER2-negative status with tumor 

characteristics, treatment response, and disease 

progression in breast cancer patients. While Ki-67 and 

HER2-negative status are recognized as important 

prognostic factors in breast cancer, this study did not 

find a significant association with treatment 

modalities or tumor size in the studied population. 

The study revealed a predominance of Luminal B 

tumors, followed by Triple-Negative, Luminal A, and 

HER2-enriched subtypes. The majority of patients 

were HER2-negative (78.7%) and had a Ki-67 index 

>20% (77.7%), indicating a high proliferation rate 

among the tumor cells. No significant association was 

found between HER2-negative status and the type of 

therapy given (p=0.131) or tumor size (p=0.467). 

Similarly, Ki-67 expression >20% did not correlate 

significantly with the type of therapy (p=0.070) or 

tumor size (p=0.156). Further research with a larger 

sample size and longer follow-up is needed to validate 

these findings and explore the complex interplay of Ki-

67, HER2 status, and other clinical variables in breast 

cancer progression. 
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