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Abstract:  
CD31 expression is correlated with tumor cells that spread in the duct system. VEGF is one of the most 

prominent growth factors for physiological and pathological control in the process of angiogenesis. VEGF has 

been studied as an important key in the process of angiogenesis of several tumors, including breast cancer. This 

study design use observational analytic cohort method. The study population was female patients with locally 

advanced breast cancer who underwent anthracycline-based neo-advance chemotherapy at Dr. Saiful Anwar 

Malang from June 2019 to January 2019. The relationship between CD31 expression with NAC response has a 

correlation coefficient of 0.601 with p value of 0,000, because the value of p = 0,000 <0.05 (α = 5%), so it can 

be concluded that there is a significant relationship between CD31 expression with NAC response. The 

relationship between VEGF expression and NAC response has a correlation coefficient of 0.600 with a p value 

of 0,000, because the value of p = 0,000 <0.05 (α = 5%), so it can be concluded that there is a significant 

relationship between VEGF expression and NAC response . 
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I. Background 
Breast cancer is the most common malignancy in women throughout the world. The GLOBOCAN 

2018 data released by the WHO's International Agency for Research on Cancer (IARC) shows that breast cancer 

incidence is relatively high at 24.2% of all malignancies in women with a mortality rate of 15% and an 

estimated 2.1 million newly diagnosed cases in 2018 or 25% of all cancer cases (IARC, 2018). Based on a 

report from the Ministry of Health of the Republic of Indonesia in 2012, the incidence of breast cancer was 26 

per 100,000 women, followed by cervical cancer with 16 over 100,000 women. According to Hospital 

Information System data (SIRS) in 2013, breast cancer ranked first inpatients in all hospitals in Indonesia 

(28.7%). It is recorded that breast cancer patients first come when in an advanced stage (stage III / IV) by 60-

70% (MOH, 2016). 

Clinical and pathological parameters such as staging, grading angiogenesis and some molecular 

biology criteria are significant prognostic factors in breast cancer (Rekha, 2018). Angiogenesis is defined as the 

growth of new blood vessels from existing blood vessels and consists of several processes, including: 

extracellular matrix remodeling, endothelial cell migration, proliferation and differentiation of microvessels and 

anastomosis (Sarcevic B, 2001). In breast cancer, Immunohistochemical examination of VEGF in tumor mass is 

associated with a cytometric CD31 microvessel density picture. (Agouza, 2010). Some studies describe the 

factors associated with microvessel density (MVD) testing to determine the quantity of angiogenesis that can be 

a predictor of tumor properties and the effects of antiangiogenesis treatment. The amount of this MVD can be 

determined through its morphology by examining Haematoxylin and Eosin (H&E) and immunohistochemical 

staining including Cluster of Differentiation 31 (CD 31) and Vascular Endothelial Growth Factor (VEGF) 

(Longatto, 2010). The use of CD31 antibodies to determine the effect of oseltamivirmonotherapy has been 
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studied in TNBC (Triple Negative Breast Cancer) patients and found reduced tumor vascularization after 

treatment is characterized by decreased expression of CD31 from immunohistochemical examinations before 

and after treatment interventions (Haudokis, 2001). 

CD31 expression is correlated with tumor cells that spread in the duct system (Sapino, 2001). VEGF is 

one of the most prominent growth factors for physiological and pathological control in the process of 

angiogenesis. VEGF has been studied as an important key in the process of angiogenesis of several tumors, 

including breast cancer. Besides being influenced by VEGF, angiogenesis is also influenced by basic fibroblat 

growth factor (bFGF), angiopoietin, integrin activator and inhibitors such as thrombospondin and angiostatin 

and endostatin (Bruce, 2001). VEGF expression in tumor tissue is related to microvessel density (MVD) and 

poor prognosis in breast cancer (Rekha, 2018). Although some anti-angiogenic treatment strategies that target 

VEGF are promising, there is still a need for some research into this. 

Anthracycline,daunorubicin,doxorubicin, and epirubicin antibiotics, which are widely used for the 

treatment of malignancies, have been evaluated for their effects on angiogenesis due to inhibition of type IV 

collagenase. In the chorioallantoic membrane (CAM) angiogenesis membrane system, anthracyclines inhibit 

vascular density at a dose of 5-20 micrograms / disk and biosynthesis of collagen proteins, which is an index of 

angiogenesis. The antiangiogenic effects of the antitumor agents mentioned above at therapeutically attainable 

concentrations can explain, at least in part, their antitumor properties because angiogenesis is an important 

process for tumor growth and metastasis. Antiangiogenic effects, not related to inhibition of metalloproteinases 

because higher concentrations are needed for that effect than for inhibition of angiogenesis.(Maragaudokis, 

1994).Ng et al. In their study mentioned the effect of anthracycline-based chemotherapy treatment associated 

with a decrease in VEGF levels in breast cancer patients. 

Objective assessment of neoadjuvant chemotherapy response from clinical parameters of tumor size is 

assessed based on RECIST and WHO criteria. Based on the RECIST (Response Evaluation Criteria in Solid 

Tumor) criteria, the response is good if it meets the CR (Complete Response) and Partial Response (PR) criteria, 

while the SD (Stable Disease) and PD (Progressive Disease) meet the criteria as a bad response to chemotherapy 

( 2015). In his study, Wang J mentioned that there were 15% of patients who met the Complete Response 

criteria and 28% of patients experienced Partial Complete Response after undergoing anthracyclin-based neo-

advanced in locally advanced breast cancer patients (Wang J et al, 2002). Several combinations of 

anthracycline-based chemotherapy are widely used as a choice of first-line neoadjuvant therapy in breast cancer. 

Data for 2015 in the Integrated Oncology Poly RSUD Dr. Saiful Anwar Malang The use of combination 

cyclophosphamide, doxorubicin and 5-FU (CAF) chemotherapy reached 62% of the total new chemotherapy of 

434 patients. While the use of Epirubicin (CEF) 3%, Methotrexate (CMF) 6%, and other combinations 29% 

(Tabrani, 2017). 

The explanation above motivates the authors to examine whether the expression of CD31 and VEGF 

can be used as a predictor of anthracycline-based neo-adjuvant chemotherapy response in local advanced breast 

cancer in Integrated Hospital Oncology Clinic of Dr. Saiful Anwar Malang. 

 

II. ResearchMethods 
This study design use observational analytic cohort method. The study population was female patients 

with locally advanced breast cancer who underwent anthracycline-based neo-advance chemotherapy at Dr. 

Saiful Anwar Malang from June 2019 to January 2019. The sample size was determined according to 

calculations based on the sample size formula using Lemeshow because of the known prevalence and unknown 

population. The method of sampling is done by consecutive sampling based on inclusion and exclusion criteria 

from June 2019 to January 2019, which is based on the order of the arrival of the patient to the Oncology 

Surgery clinic of RSSA Malang. All patients who meet the inclusion and exclusion criteria will be taken until 

the sample size is fulfilled. 

 

Research Inclusion Criteria, as follows:  

1. Women with locally advanced breast cancer who have never received chemotherapy 

2. Agree to follow the study by signing informed consent. 

 

Research Exclusion Criteria, as follows: 

1. Patients with residif breast cancer. Patients with breast cancer whose disease reappears after a period of 

disease free interval or increased staging (progressive disease). 

2. Sufferers with weak general condition; depicted in the performance status with a measurement scale 

Karnofsky value ≤70%. 

3. Patients have received chemotherapy / radiotherapy before. 

4. No paraffin blocks are available. 

5. Patients who refuse to participate in this study. 
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So for this study required a sample of 64 samples, to anticipate the dropout used a sample of 67 samples. 

 

In this study the research variables studied were: 

1. Levels of CD31 and VEGF before getting neoadjuvant chemotherapy as an independent / independent 

variable. 

2. Size of breast tumors before and after receiving anthracyclin neo-advance chemotherapy as an 

independent / independent variable. 

3. Confounding variables are:Tumor subtype (there are 5 subtypes of breast cancer based on 

immunohistochemistry namely Luminal A, Luminal B (Her-2 negative), Luminal B (Her-2 positive), Her-2 

overexpression and basal like).b. Number of cycles (based on NCCN there are 2 choices of cycles in 

chemotherapy namely 3 cycles and 6 cycles). 

 

Data collection methods in this study were carried out by way of female patients with local advanced 

stages who met the inclusion and exclusion criteria of the study were given an explanation of the purpose and 

benefits of the examination, and requested approval to participate in the study by signing an informed consent 

and informed consent. Furthermore subjects' general data such as name, age, gender, address and telephone 

number are recorded. Other data is recorded according to the data collection form. 

The study subjects then underwent CD 31 and VEGF 1 examination and tumor size a day before 

undergoing neodajuvant chemotherapy. Subjects will undergo chemotherapy according to the procedure for 

administering anthracycline-based regimens. Subsequent re-examinations of CD 31 and VEGF and tumor size 

will be performed after undergoing third neoajuvan chemotherapy. 

Data management is carried out using the SPSS 23.0 program. Data is presented in the form of 

frequency distribution tables and cross tabulations. Data from the research variables are tested for normality 

data, if they meet the test using paired t test to see differences before and after treatment, while if it does not 

meet the assumption of test data normality using the Wilcoxon Test. 

 

Research Results and Discussion 

Research on the relationship between CD 31 expression and VEGF with neoajuvan chemotherapy 

responses in Local Advanced Stage Breast Cancer has been carried out on 81 patients who came to the 

Integrated Oncology Polyclinic at Saiful Anwar Hospital in Malang. Of the 81 patients included in the study 

sample as many as 4 people could not be followed by the development of therapy because they did not come 

back to undergo chemotherapy and as many as 6 patients were not found paraffin blocks from previous biopsy 

samples so that the number of research subjects that could be carried out by CD31 and VEGF immunohistokima 

examination was as much 71 paraffin blocks. All subjects who met the inclusion criteria were recorded 

characteristic data, measuring the diameter of the tumor with calipers or ultrasound and checking the expression 

of CD31 against the paraffin blocks biopsy. After being given neoadjuvan chemotherapy for 3 cycles, then the 

chemotherapy response was assessed with RECIST 1.1 criteria. 

 

Characteristics of Research Subjects 

Table 1: Characteristics of Research Subjects 

 

Frekuensi Persentase 

Usia 
40 - 50 Tahun 

29 40.85 

61 - 70 tahun 25 35.21 

 51 - 60 Tahun 17 23.94 

Hasil PA   

Grade I 6 8.45 

Grade II 25 35.21 

Grade III 40 56.34 

ER   

- 10 14.08 

+ 56 78.87 

Tidak Ada 5 7.04 

PR   

- 26 36.62 

+ 32 45.07 

Tidak Ada 13 18.31 

Her2   

- 38 53.52 

+ 2 2.82 

++ 4 5.63 
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+++ 10 14.08 

Tidak Ada 17 23.94 

Ki67   

- 18 25.35 

+ 28 39.44 

Tidak Ada 25 35.21 

Stadium   

IIIA 9 12.67 

IIIB 55 77.46 

IIIC 7 9.85 

Ukuran Tumor 

< 5 cm 
5-10 cm 

>10 cm 

19 
25 

27 

26.7 
35.2 

38.0 

Status Limfonodi 
N0 

N1 

N2 
N3 

23 

38 

9 
1 

32.3 

53.56 

12.6 
1.4 

Respon NAC 

No Respon/Stable 19 26.76 

Partial 52 73.24 

CD31   

- 23 32.39 

+ 48 67.61 

VEGF   

- 26 36.62 

+ 45 63.38 

 

Subject characteristics in this study consisted of age, stage, histopathological grading, estrogen and 

progesterone hormone receptor expression, Her-2 expression, Ki67 expression, chemotherapy response and 

CD31 and VEGF expression. The characteristics of the study subjects are shown in Table 1, the average age of 

patients with locally advanced breast cancer in this study was 48.5 years with the youngest age 41 years and the 

oldest age 70 years and the most age range in the subjects of this study was 40-50 years with a total of 29 people 

(40.85%). The epidemiological distribution of this study group is in accordance with research conducted by 

Campos and Chintamani, where Campos reported an average age of patients with Local Advanced Breast 

Cancer 49 years while a study by Chintamani et al reported an average age of 43 years with a range of 25-60 

years. Based on stadium, 55 people (77.46%) entered stage IIIB, 9 people (12.67%) in stage IIIA and stage IIIC 

were 7 people (9.85%). Based on histopathology, as many as 40 people (56.34%) of the sample in this study 

were breast cancer sufferers with a histopathological type of invasive ductal carcinoma (invasive carcinoma of 

no special type) grade III. Status of involvement of pre-chemotherapy regional lymph nodes in the sample of 

sufferers of this study were N0: 23 people (32.3%), N1: 38 people (53.56%), N2: 9 people (12.6%) and N3 for 1 

person (1.4%). The average tumor size before chemotherapy was 11.1 cm (SD 5.39) with a range between 2.0-

15 cm. The biomolecular characteristics of breast cancer in this study mostly expressed estrogen receptors 

which were 56 positive (78.87%), Progesterone positive 32 (45.7%) and Her-2 negative 38 (53.52%). This 

shows the lack of Local Advanced Breast Cancer sufferers undergo examinations and diagnostic and therapeutic 

procedures at an early stage. 

 

Relationship of Research Characteristics with CD31 

The relationship between age and CD31 expression has a p value of 0.706 because p = 0.706> 0.05 (α 

= 5%), so it can be concluded that there is no significant relationship or relationship between age and CD31 

expression. The relationship between PA Results and CD31 Expression has a p value of 0.161, because the 

value of p = 0.161> 0.05 (α = 5%), so it can be concluded that there is no significant relationship or relationship 

between PA Results and CD31 Expression. The relationship between ER and CD31 expression has a p value of 

0.720, because the value of p = 0.720> 0.05 (α = 5%), so it can be concluded that there is no significant 

relationship or relationship between ER and CD31 expression. The relationship between PR and CD31 

expression has a p value of 0.404, because the value of p = 0.404> 0.05 (α = 5%), so it can be concluded that 

there is no significant relationship or relationship between PR and CD31 expression. The relationship between 

Her2 with CD31 Expression has a p value of 0.371, because the value of p = 0.371> 0.05 (α = 5%), so it can be 

concluded that there is no significant relationship or relationship between Her2 and CD31 Expression. The 

relationship between Ki67 and CD31 expression has a p value of 0.827, because the value of p = 0.827> 0.05 (α 

= 5%), so it can be concluded that there is no significant relationship or relationship between Ki67 and CD31 

expression. In this study CD31 immunoexpression did not show any relationship with age, regional lymph node 

metastasis status, tumor size, tumor gradation, estrogen receptor, progesterone receptor. In accordance with 
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research by Jang et al and Horiguchi et al. where according to research by Horighuchi, CD31 immunoexpression 

was highest in stage III, this is in line with the results of the study where 72% of the stage III patient group had 

the most CD31 expression when compared with other groups. 

 

Histopathology and Immunohistochemistry Characteristics 

The relationship between age and VEGF expression has a p value of 0.769, because the value of p = 

0.769> 0.05 (α = 5%), so it can be concluded that there is no significant relationship or relationship between age 

and VEGF expression. The relationship between PA Results and VEGF Expression has a p value of 0.703, 

because the value of p = 0.703> 0.05 (α = 5%), so it can be concluded that there is no significant relationship or 

relationship between PA Results and VEGF Expression. The relationship between ER and VEGF expression has 

a p value of 0.999, because the value of p = 0.999> 0.05 (α = 5%), so it can be concluded that there is no 

significant relationship or relationship between ER and VEGF expression. The relationship between PR and 

VEGF expression has a p value of 0.736, because the value of p = 0.736> 0.05 (α = 5%), so it can be concluded 

that there is no significant relationship or relationship between PR and VEGF expression. The relationship 

between Her2 and VEGF expression has a p value of 0.854, because the value of p = 0.854> 0.05 (α = 5%), so it 

can be concluded that there is no significant relationship or relationship between Her2 and VEGF expression. 

The relationship between Ki67 and VEGF expression has a p value of 0.729, because the value of p = 0.729> 

0.05 (α = 5%), so it can be concluded that there is no significant relationship or relationship between Ki67 and 

VEGF expression. Based on the results of the 2008 Lenderhor study, the high VEGF expression has a 

significant relationship with the variability in the histopathological and immunohisto chemical features of 

patients. However, in this study different results were obtained, where the results showed that VEGF had no 

significant relationship with factors such as age, histopathological features and CPI. 

 

Relationship of Characteristics with NAC Response 

The relationship between age and NAC response has a p value of 0.942, because the value of p = 

0.942> 0.05 (α = 5%), so it can be concluded that there is no significant relationship or relationship between age 

and NAC response. The relationship between PA Results and NAC Response has a p value of 0.227, because 

the value of p = 0.227> 0.05 (α = 5%), so it can be concluded that there is no significant relationship or 

relationship between PA Results and the NAC Response. The relationship between ER and NAC response has a 

p value of 0.327, because the value of p = 0.327> 0.05 (α = 5%), so it can be concluded that there is no 

significant relationship or relationship between ER and NAC response. The relationship between PR and NAC 

response has a p value of 0.424, because the value of p = 0.424> 0.05 (α = 5%), so it can be concluded that there 

is no significant relationship between the PR and the NAC response. The relationship between Her2 and the 

NAC Response has a p value of 0.277, because the value of p = 0.277> 0.05 (α = 5%), so it can be concluded 

that there is no significant relationship or relationship between Her2 and the NAC Response. The relationship 

between Ki67 and NAC response has a p value of 0.466, because the value of p = 0.466> 0.05 (α = 5%), so it 

can be concluded that there is no significant relationship or relationship between Ki67 and the NAC response. It 

can be concluded that the patient's response to NAC was not affected by the variability in histopathology and 

immunohistochemistry of the study subjects. 

 

Relationship between CD31 and VEGF expression with NAC response 

The relationship between CD31 expression with NAC response has a correlation coefficient of 0.601 

with p value of 0,000, because the value of p = 0,000 <0.05 (α = 5%), so it can be concluded that there is a 

significant relationship between CD31 expression with NAC response . The direction of the positive correlation 

shows that the higher the CD31 expression will further increase the NAC response with the moderate correlation 

category. The relationship between VEGF expression and NAC response has a correlation coefficient of 0.600 

with a p value of 0,000, because the value of p = 0,000 <0.05 (α = 5%), so it can be concluded that there is a 

significant relationship between VEGF expression and NAC response . The direction of the positive correlation 

shows that the higher the VEGF expression will further increase the NAC response with the moderate 

correlation category. CD31 physiologically plays an important role in cell-cell, cell-matrix interactions, 

including proliferation, adhesion, migration, hematopoiesis and lymphocyte activation. Hyaluronic acid (HA) is 

the main ligand for CD31. CD31 signaling plays an important role in tumor growth and cancer metastasis, and is 

divided into two major parts namely HA-independent signaling; this process depends on the interaction of CD31 

and cytoskeletal proteins or membrane proteins associated with kinases, as well as HA-dependent signaling; this 

process relies on two CD31 molecules that bind to one another and interact with one another. HA which binds to 

CD31 on the cell surface triggers various pathways such as PI3K, Akt, PP2A, ERK and Race / Raf / Rac. 

Several studies have shown a link between CD31 and P-glycoprotein, including a study by Misra et al., Which 

reported that CD31 through the Phosphoinositide 3-kinase (PI3-K) pathway affects the expression of P-

glycoprotein. According to Toole et al, the bond between CD31 and the extacellular matrix of hyaluronan acid 

on the cell surface will stabilize the bond between Actin, CD31 and P-glycoprotein in cells, this opinion is 
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strengthened by studies by Ravindranath where CD31 inhibits FBXO21 to degrade P-glycoprotein. This 

mechanism causes the work of P-glycoprotein to pump cytotoxic materials including chemotherapy drugs can 

be maintained so that it causes resistance to chemotherapy. The results of this study are consistent with previous 

studies including studies by Li et al. Which stated an improvement in the response of chemotherapy to patients 

treated with Lapatinib which resulted in a decrease in cell population with CD31 positive. Research by Yenigun 

shows that breast cancer cells that express CD31 have a worse response to treatment using Doxorubicin 

compared to cancer cells that have less or no CD31 expression. Bouelbes and colleagues stated that there was an 

increased resistance to Traztuzumab therapy in breast cancer cell lines with overexpression of CD31 with 

positive HER-2. Giving Doxorubicin according to Cheng et al can convert non CSC cells into CSC through the 

signal transducer and activator of transcription 3 (Stat3) pathway in breast cancer cell lines with positive and 

triple negative estrogen receptors. According to Cheng et al, as shown in Figure 4.1 above Doxorubicin 

administration will increase the expression of CD31 and several other CSC marker proteins so that it will 

increase resistance to Doxorubicin administration itself. 

 

Logistic Regression Equations 

Logit regression is one type of analysis used to predict the relationship between the independent 

variable (X) and the dependent variable (Y), but in logit regression, the main requirement that must be met is 

that the dependent variable (Y) must consist of two category (in the form of binary). The advantage of logit 

regression compared to other regressions is that the probability of an event is predictable. 

In this study logit regression was used to determine the effect of CD 31 and VEGF independent 

variables on the neojuvant chemotherapy treatment response. 

If the probability value is> 0.5 then this respondent falls into the positive NAC response category. If 

the probability is <0.5 then the respondent is grouped in a negative NAC response, and so on until the last 

respondent. The statistical value of exp (Odds Ratio) for the expression variable CD31 (X1) of 7.903 has a 

positive direction. these results indicate that the probability of a positive NAC response with a positive CD31 is 

7.903 times higher than a positive NAC response. Or in other words, a positive CD31 has a greater chance of 

producing a positive NAC response. The statistical value of exp (Odds Ratio) for the VEGF (X1) Expression 

variable of 9,080 has a positive direction. These results indicate that the probability of a positive NAC response 

with a positive VEGF is 9,080 times higher than the psoitf NAC response. Or in other words, a positive CD31 

has a greater chance of producing a positive NAC response. 

 

Summary 

CD31 and VEGF immunoexpression are associated with a good chemotherapy response in local advanced 

breast cancer patients receiving anthracycline-based neopjuvant chemotherapy. 

 

Suggestions 

In patients with locally advanced breast cancer receiving neoadjuvant chemotherapy with an anthracycline-

based regimen, CD31 and VEGF immunoexpression tests can be considered as predictors of chemotherapy 

response. Further research needs to be done on CD31 and VEGF at the mRNA level using the RT-PCR method 

so that more sensitive and objective examination results can be obtained. 
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