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ABSTRACT 

Background: Breast cancer is the most common cancer among 
women and one of the most important causes of death among 
them.Angiogenesis is an important step for primary tumor growth, 
invasiveness, and metastases. Angiopoietins are well-recognized 
endothelial growth factors that are involved in angiogenesis associated 
with tumors.  

Aim: To explore the diagnostic significance of serum angiopoietin-2 
(Ang-2) in breast cancer and to evaluate its prognostic efficacy through 
studying the degree of its association with the TNM staging of the disease.  

Patients and Methods: This study was conducted on (35) Egyptian 
female patients who were diagnosed as breast cancer according to 
histopathological examination of breast biopsy (Group 1, Breast Cancer 
Patients) and (25) female patients with benign breast diseases (Group II, 
Pathological Control Patients), in addition to (20) age - matched 

apparently healthy, free mammogram, females serving as healthy controls 

(Group III, Healthy Controls). For all participants, measurement of 
serum Ang-2 was done using enzyme linked immunosorbent assay 
(ELISA) technique.  

Results: A highly significant increased levels of Ang-2 was observed 
in breast cancer patients when compared to healthy control group (Z= 
4.95, p<0.01). However, no significant difference was observed in Ang-2 
levels between breast cancer patients group and pathological control 
group (Z=3.37, p>0.05). No significant difference was detected in Ang-2 
levels in relation to TNM stage and histological grade. No significant 
correlation was found between Ang-2 levels and serum levels of CA15-3, 
hormone receptors, HER2/new receptor status (p>0.05, respectively).  

Conclusion: This study revealed that Ang-2 serum levels were 
significantly increased in patient with breast cancer compared with 
healthy controls, indicating that high Ang-2 level is a promising non 
invasive biomarker for breast cancer diagnosis. However, no significant 
difference of Ang-2 levels was detected in relation of breast TNM staging 
in the population studied.  

. Keywords: Breast cancer, Angiopoietins, Ang-2, ELISA 



 Introduction  

(1) 

Introduction 

Breast cancer is the most common cancer in women 

worldwide where it represents 25% of all cancers (Ferlay 

et al., 2015), and ranks second as a cause of cancer related 

death in females (Oak et al., 2016). Nearly 1.2 million new 

cases are diagnosed annually; this represents about 12% of 

all new cancer cases (Ferlay et al., 2015). 

Mammography is the gold standard for screening of 

early stage breast cancer, with a limited sensitivity of 

37.5% (Riedl et al., 2015). The false positive rate of 

mammography is too high to be tolerated, resulting in 

additional unnecessary follow-up testing or biopsy 

recommendations. Moreover, the achilles‟ heel of this 

technique is the risk of radiation-induced breast cancer 

during mammography (Ali et al., 2015).  

The two most widely applied serum tumor markers for 

breast cancer are carcinoembryonic antigen (CEA) and 

cancer antigen 15-3 (CA15-3). However, these two markers 

have a sensitivity of 54.4% and 48.6%, respectivily and a 

specificity of 77.6% and 89.8%, respectivily (Park et al., 

2014). Moreover, their serum levels are not correlated with 

staging of the breast cancer and their use is only limited to 

the breast cancer recurrence (Moazzezy et al., 2014 and Di 

Gioia et al., 2016). Therefore, there is an urgent need for a 

diagnostic marker that allows the accurate early diagnosis 

of breast cancer. 


