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 ABSTRACT  
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relationship, hormonal 

receptors. 

 Breast cancer is a malignancy of the breast which is one of the leading 

causes of death in women. COX-2 plays a role in increasing cell 

proliferation, delaying apoptosis, increasing angiogenesis, and increasing 

invasiveness of surrounding cells. Non-steroidal anti-inflammatory drug 

(NSAID) or anti-COX-2 therapy has the potential to reduce COX-2 

overexpression and decrease breast cancer progression. COX-2 expression 

is thought to be related to hormone receptor expression of ER, PR HER-2, 

and Ki-67. The purpose of this study was to determine the relationship 

between COX-2 expression and ER, PR, HER-2, and KI-67 expression in 

breast cancer patients at DR Saiful Anwar Hospital, Malang so that it can 

be used as a basis for NSAID therapy. This study using cross-sectional 

study and carried out with a time span of July-November 2021 at the 

Anatomical Pathology Installation of Saiful Anwar Hospital, Malang. 

Sampling using consecutive sampling method with a total sample of 30 

samples of breast cancer tissue. COX-2 expression with ER, PR, HER-2, 

and KI-67 was analyzed using Kendall's tau B with a significance level of 

p<0.05.  There is a correlation between COX-2 expression with PR (r=-

0.382; p=0.037) and Ki-67 (r=0.532;p=0.004). There was no correlation 

between COX-2 expression with ER and HER-2 receptors (p>0.05). COX-

2 expression was negatively correlated with PR and positively correlated 

with Ki-67. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Breast cancer is an abnormal growth in the epithelial cells of the lobules and ducts of the breast. Based on the 

WHO report, the prevalence of breast cancer worldwide in women is 2.1 million cases per year and the 

mortality rate is 627,000 cases per year, which is the highest cause of death in women. Based on the 2011 

Ministry of Health report, the prevalence of breast cancer in Indonesia is 12/100,000 population and 80% is 

found at an advanced stage [1], [2]. 
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The exact cause of breast cancer is currently still unclear, some researchers state that the causes of breast 

cancer include (1) molecular changes in the TP-53, PIK3CA, and MYC proteins; (2) changes in the hormones 

estrogen and progesterone; (3) genetic alteration of the Ki-67 gene and human epithelial growth factor 

receptor-2 (HER2); (4) changes in the immune system of macrophages, CD4 and CD8; (5) increase in 

inflammatory cells of COX-2 [3- 6]. 

 

Several examinations currently used to diagnose breast cancer include clinical examination, supporting 

examinations including ultrasonography (USG), mammography, digital mammary tomosyntegesis (DMS), 

magnetic resonance imaging (MRI), histopathological examination, and molecular examination including 

examination of the estrogen receptor hormone. and progesterone, HER2, and Ki-67 [7- 13]. 

 

Molecular examination is currently used because it has a significant relationship in breast cancer and can 

determine future prognosis [14- 16]. In recent years, many researchers have studied the expression of COX-

2 to increase the incidence of breast cancer, increased COX-2 was associated with the progression of breast 

cancer [17]. COX-2 plays a role in increasing cell proliferation, delaying apoptosis, increasing angiogenesis, 

and increasing angiogenesis and increasing invasiveness of surrounding cells [18- 20]. Therefore, non-

steroidal anti-inflammatory drug (NSAID) or anti-COX-2 therapy can reduce COX-2 overexpression and 

decrease breast cancer progression. 

 

Several studies showed that NSAID or anti-COX-2 therapy had an effect on decreasing breast cancer 

progression [21], [22]. Another study conducted by [23] in a retrospective and prospective study in 8233 

patients taking aspirin showed a reduced risk incidence of breast cancer by 37%-39%. 

 

Several studies have shown that COX-2 expression was associated with the expression of hormone receptors 

of estrogen and progesterone. These receptors become protective agents inhibiting chronic inflammatory 

pathways. This process showed that COX-2 expression has the potential to become a standard test that can 

be done for the administration of NSAID therapy and can be considered to reduce breast cancer progression 

[24- 27]. 

 

From the above explanation, futher study is needed to evaluate the relationship between COX-2 expression 

and the expression of estrogen receptors, progesterone receptors, HER-2, and Ki67 on immunohistochemical 

examination of breast cancer patients at Dr. Saiful Anwar Malang Hospital. 

 

2. Methods 

This research is a cross-sectional observational study. A cross sectional study is a research design in which 

the measurement of the variables is carried out only once at a time to determine the relationship between 

COX-2 and ER, PR, HER-2, and Ki-67 in breast cancer patients. This research was conducted at the 

Anatomical Pathology Installation of Saiful Anwar Hospital Malang with from July – November 2021. 

 

2.1 Population and sample 

The population in this study were all patients with a diagnosis of breast cancer. The sample in this study was 

Paraffin Block of breast cancer patients who were inpatient at RSSA and outpatient at RSSA from January to 

November 2021. The sampling technique used was consecutive sampling, where all research subjects were 

used from January to November 2021. The inclusion criteria of this research were paraffin block of mammary 

carcinoma patients with histopathological staining results with ER, PR, HER-2 and Ki-67 profiles. The 

exclusion criteria of this study was paraffin block of mammary carcinoma patients with damaged 

histopathological staining data 
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2.2 Research procedure 

2.2.1 Tools and materials 

Poly L-Lysin, Xylol, Ethanol 95%, Alcohol 90%, 80%, H2O2, Diva Solution, Paraffin, phosphate buffered 

saline (PBS), Sniper background solution, Trecavidin HRP, DAB Larutan solution, Haematoxylin Solution, 

Antigen retrieval, ER, PR, HER-2, Ki-67, and COX-2 (CPI) antibodies. Microtome, Decloaking Chamber, 

Moisture chamber, Glass object. 

 

2.3 Measurement Procedure on ER, PR, HER-2, Ki-67, and COX-2 

First, preparations are cut with a microtome 4 to 5 microns thick, Attach to the glass object that has been 

coated with poly L-Lysin, Store in an incubator at 40ºC overnight for stronger adhesion, Deparaffinization 

with Xylol I, II, III 3 minutes each, Put in ethanol, 90% alcohol, 80% each 2-3 minutes, Put in H2O2 in 100ml 

0.5% methanol + 1.6ml H2O2 for 20 minutes, Antigen retrieval soak in DIVA solution, heat in Decloaking 

Chamber, Cool at room temperature 20 to 30 minutes, Soak with PBS for 2 to 5 minutes, Place the slide in 

the moisture chamber and place a barrier around the pap pen preparation. Drop sniper background 10-15 

minutes, Drop the primary antibody (universal link), incubate overnight, Wash with PBS 2 to 5 minutes, Drop 

secondary antibody (universal link) incubation for 10 minutes, Wash with PBS for 2 to 5 minutes, Drop 

trackavidin Hrp label, incubate for 10 minutes, Wash with PBS for 2 to 5 minutes, Drop DAB incubation for 

2 to 4 minutes (1 ml Betazoid DAB Substrate Buffer plus 1-2 drops of DAB chomogen), Wash with running 

water 5-7 minutes, Counterstain with mayers haematoxilin 2 to 3 minutes. Soak in saturated lithium carbonate 

2 to 3 minutes, Wash with running water 5 to 7 minutes, Dehydrated with alcohol 80%, 95%, absolute alcohol 

up to xylol I, II, III 3 minutes each, Mounting with entelan. 

 

2.4 Data analysis 

The relationship between COX-2 expression and the expression of estrogen receptors, progesterone receptors, 

HER-2, and Ki-67 was carried out using Kendall’s tau B test with signification level of p-value <0.05. 

 

3. Results 

 

3.1 Correlation Analysis of COX-2 and ER Expression in Breast Cancer Patients 

 

Table 1 Correlation Test of COX-2 and ER Expression in Breast Cancer Patients 

COX-2 

Expression 

ER Expression Correlation  

Positive Negative r 
p-

value 

Strong 16 

(53,3) 

6(20) 

0,011 0,951 
Medium 6(20) 1 (3,3) 

Weak 0 1 (3,3) 

 

3.2 Correlation test using Kedall's tau B; r<0.4, weak; r 0.4-0.6, moderate; r > 0.6 strong. 

Based on table 1 shows the correlation of COX-2 expression with ER in breast cancer patients. Most of the 

research subjects had strong COX-2 expression with positive ER expression (53.3%). The results of the 

correlation test analysis using Kendall's tau B showed that there was no significant correlation between COX-

2 expression and ER expression (p>0.05) 

 

3.3 Correlation Analysis of COX-2 and PR Expression in Breast Cancer Patients 

 

Table 2 Correlation Test of COX-2 and PR Expression in Breast Cancer Patients 
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COX-2 

Expression 

PR Expression Correlation  

Positive Negative r 
p-

value 

Strong 17(56,7) 5(16,7) 

-0,382 0,037 Medium 3(10) 4(13,3) 

Weak 0 1 (3,3) 

Correlation test using Kedall's tau B; r<0.4, weak; r 0.4-0.6, moderate; r > 0.6 strong. 

 

Based on table 2 shows that the correlation of COX-2 and PR expression in breast cancer patients. Most of 

the research subjects had strong COX-2 expression with positive PR expression (56.7%). The results of the 

correlation test analysis using Kendall's tau B showed that there was a significant negative correlation 

between COX-2 expression and PR expression, meaning that the higher PR expression was accompanied by 

a decrease in COX-2 (p<0.05). 

 

3.4 Correlation Analysis of COX-2 and HER-2 Expression in Breast Cancer Patients 

 

Table 3 Correlation Test of COX-2 and HER-2 Expression in Breast Cancer Patients 

COX-2 

Expression 

HER-2 Expression Correlation  

Positive Negative r p-

value 

Strong 10 
(33,3) 

12 (40) 

0,045 0,807 
Medium 2 (6,7) 5(16,7) 

Weak 1 (3,3) 0 

Correlation test using Kedall's tau B; r<0.4, weak; r 0.4-0.6, moderate; r > 0.6 strong. 

 

Based on table3 shows that the correlation of COX-2 and HER-2 expression with in breast cancer patients. 

Most of the research subjects had strong COX-2 expression with negative HER-2 expression (40%). The 

results of the correlation test analysis using Kendall's tau B showed that there was no significant correlation 

between COX-2 expression and HER-2 expression (p>0.05). 

 

3.5 Correlation Analysis of COX-2 and Ki-67 Expression in Breast Cancer Patients 

 

Table 4 Correlation Test of COX-2 and Ki-67 Expression in Breast Cancer Patients 

COX-2 

Expression 

Ki-67 index Correlation  

High Low r p-

value 

Strong 6 (20) 16 (53,3) 

0,532 0,004 Medium 6 (20) 1(3,3) 

Weak 1 (3,3) 0 

Correlation test using Kedall's tau B; r<0.4, weak; r 0.4-0.6, moderate; r > 0.6 strong. 

 

Based on table 4 shows the correlation of COX-2 expression with Ki-67 in breast cancer patients. Most of the 

research subjects had strong COX-2 expression with a low Ki-67 index (53.3%). The results of the correlation 

test analysis using Kendall's tau B showed that there was a significant positive correlation between COX-2 

expression and the Ki-67 index (p<0.05). This means that the higher COX-2 expression is accompanied by 

an increase in the Ki-67 degree index. 

 

Histological Overview Intensi 
                                                              ty  
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Figure 1. Histology Expression of COX-2 

 

Figure 1 showed that histology of breast cancer tissue with COX-2 expression with 400x magnification. It 

can be seen that the strong intensity has a more dominant brown color than the other intensities. 

 

4. Discussion 

In this study, it was found that there was a relationship between COX-2 expression and Ki-67 and there was 

no relationship with ER, PR, and HER-2. In this study, it showed that COX-2 expression was strong in about 

63.3% of all samples. In a previous study, COX-2 expression in breast cancer was around 76.9% [28]. Positive 

ER expression in breast cancer has a percentage of 73.3%. These results are similar to previous studies that 

approximately 80% of breast cancer patients are estrogen receptor positive [29]. The positive PR expression 

in this study was around 66.67% while the positive HER-2 expression was around 43.3%. This study is 

supported by previous studies that positive PR expression in breast cancer is around 50-70% [30]. The Ki-67 

index is divided into two types, namely high and low with a percentage of 43.3% and 66.6%, respectively. 

These results are in line with previous studies that high Ki-67 in luminal B is around 69% and HER-2 is 

around 34% [31]. Chronic inflammation promotes cancer progression by increasing cellular proliferation. 

The COX-2 gene is known to be associated with inflammation and cancer. The COX-2 gene can be induced 

by various factors that are the main triggers that activate the inflammatory response. COX-2 induction can be 

carried out by various inflammatory stimuli e.g. tobacco, alcohol, ischemia, trauma, pressure, foreign bodies, 

toxins, bacteria, viruses, lipopolysaccharides, etc. This induction results in the biosynthesis of prostaglandins 
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that regulate the inflammatory response. The cyclooxygenase pathway produces a variety of prostaglandins, 

prostacyclin and thromboxane from arachidonic acid and other fatty acids. Initially COX catalyzes the 

oxidation of arachidonic acid to prostaglandin H-2 (PGH-2) which is rapidly converted to biologically active 

prostaglandins by specific enzymes [32]. 

 

Downregulation of COX-2 decreases the extracellular matrix in tumors. Decreased COX-2 is also known to 

decrease VEGF thereby decreasing vascular permeability. Decreased cellular permeability reduces the 

survival and metastasis of cancer cells [33]. COX-2 expresses 40% of invasive breast cancer. Bone is the 

dominant site of breast cancer metastases. The presence of COX-2 is important for the process of breast 

cancer metastasis in bone. Studies in mice have shown that COX-2 enhances the osteolytic process in bone 

metastases from breast cancer patients [34]. 

 

The results of a meta-analysis consisting of 21 clinical studies showed that increased expression of COX-2 

was associated with decreased overall survival and disease free survival for 5 years. In addition, an increase 

in COX-2 is also associated with an increase in tumor size and the incidence of lymph metastases in breast 

cancer [35]. Increased COX-2 expression in lobular and ductal breast cancer correlates with clinical 

parameters so that it can be a marker of poor prognosis in patients [36]. 

 

In this study there was a negative correlation between PR and COX-2. These results are in line with previous 

research. Increased PR led to decreased aromatase expression, COX-2, and HER-2/neu expression and 

decreased PR led to induction of aromatase and HER-2/neu mRNA. Based on these results indicate that PR 

plays an important role in anti-inflammatory breast cancer in cultured cells [37]. Another study showed that 

COX-2 expression was also correlated with HER-2/neu expression which was expressed in >30% of breast 

tumors. Induction of COX-2 by inflammatory cytokines acting through NF-kappaB contributes to increased 

expression of CYP19 and breast cancer progression, and that PR plays a role in preventing breast cancer cell 

development by antagonizing NF-kappaB activation of COX-2 [38]. This difference in results could be due 

to other diseases that can induce an increase in COX-2. 

 

The results of previous studies are consistent with this study, namely that there is no correlation between 

COX-2 and ER in breast cancer patients [39]. COX-2 levels can be induced by ER negative and ER positive 

through different pathways. In cancer cells with negative ER induce COX-2 through the RAS/MAPK/PKC 

pathway, whereas in cancer cells with positive ER it induces through the Activated Protein-1 (AP-1) pathway 

[40]. This is thought to cause insignificant results because both types of estrogen receptors both positive and 

negative can induce COX-2.  

 

The results of this study indicate that there is no correlation between COX-2 and HER-2. The results of this 

study are supported by previous studies which showed that there was no correlation between COX-2 and 

HER-2 [36]. Generally, there is an increase in COX-2 in HER-2 positive patients but this depends on the 

expression of the epidermal growth factor receptor (EGFR) induced by other inflammatory mediators such 

as prostaglandins [36]. This research was conducted in Indonesia so that it is possible to have different 

signaling from other studies. Research by [41] showed that ethnic differences cause gene mutations in EGFR 

so that they have different signaling. These signaling differences may provide different responses to tumor 

development. 

 

In this study, there was a positive correlation between Ki-67 and COX-2. Other studies have also shown that 

COX-2 is positively correlated with size, grade, and vascular invasion but not with ER, PR, and HER-2 [36]. 

In addition, COX-2 is positively correlated with Ki-67 in patients with poor prognosis (Park et al., 2012). The 
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results of this study are supported by previous studies showing that COX-2 expression is positively correlated 

with Ki-67 levels in breast cancer patients so that the presence of COX-2 and Ki-67 can be a prognostic 

indicator in breast cancer [42]. The results of this study could be clinically useful as a basis for the 

administration of COX-2 anti-inflammatory drugs. Anti-inflammatory COX-2 is recommended to be given 

to patients with negative PR and high Ki-67 index. 

 

COX-2 has the potential as a prognostic indicator in breast cancer, but in this study, no measurements were 

made on the prognosis of breast cancer. In this study, the clinical characteristics of breast cancer patients were 

also not measured. Therefore, the next study needs to measure the correlation between COX-2 and Ki-67 on 

the characteristics and prognosis of breast cancer patients. 

 

5. Conclusions 

According to this research result, it could be concluced that: 

1. There is no correlation between COX-2 expression and ER in breast cancer patients 

2. There is a negative correlation between COX-2 expression and PR in breast cancer patients 

3. There is no correlation between COX-2 expression and HER-2 in breast cancer patients 

4. There is a positive correlation between COX-2 expression and Ki-67 in breast cancer patients 

5. High COX-2 expression in breast cancer patients with high Ki-67 hormone receptors and negative 

PR 
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