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ABSTRACT 

Background: Triple-negative breast cancer (TNBC) is characterized by early relapses, poor 

outcome, and having chemotherapy as the only therapeutic option.This study aims to determine 

the incidence of triple negative breast cancer in Azeri women, to compare the serum levels of the 

vascular endothelial growth factor (VEGF), survival and clinical behavior in triple negative 

breast cancer patients (TNBC) with non-TNBC, and to find an optimal threshold discriminating 

non-TNBC from TNBC patients. 

Methods: Serum VEGF levels and survival were determined for 180 patients who received 

adjuvant chemotherapy at the New Oncology Center - Azerbaijan Medical University from 2005 

to 2010.  

Results: Twenty seven patients (15%) were classified as TNBC, they had VEGF mean value of 

890.63 pg/mL while non-TNBC had mean VEGF of 410.62 pg/mL, and the difference was 

highly significant (p < 0.001). In addition, there were significant differences between patients 

with TNBC and non-TNBC in the overall survival (OS) (22 vs. 53 months), the time to death 

after chemotherapy (20 vs. 47 months), time from diagnosis to first relapse (17 vs. 31.5 months), 

and the time between first relapse and death (8.0 months vs. 17.0 months),  p< 0.001. From ROC 

curve analysis, we found that 665 pg/ml was an optimal threshold discriminating non-TNBC 

from TNBC patients with sensitivity and specificity of 88.9% and 99.3%, respectively.  

Conclusion: The incidence of TNBC in present study was 15%. TNBC patient had higher serum 

VEGF levels and shorter survival compared with non-TNBC. The optimal cut-off value of 

VEGF was 665 ng/mL that might discriminate non-TNBC from TNBC patients. 
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INTRODUCTION: 

 

Breast cancer (BC) is the most frequently diagnosed cancer in women and expected to 

account for 30% of all new cancer cases among women [1]. It is a heterogeneous disease and has 

been divided into subgroups according to histopathological features [2, 3]. It accounts for nearly 

40% of the sex-specific decreases in cancer death rates[4].  

Triple-negative breast cancer (TNBC) lacking expression of an estrogen receptor (ER), a 

progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2), having 
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chemotherapy as the only therapeutic option, is characterized by early relapses and poor outcome 

[5].This type of breast cancer accounts for approximately 10%–17% of all breast cancers [6]. In 

2011, itwasestimated that over 1 million women worldwide will be diagnosed with breast cancer, 

of which 172,695 will be classified as “triple-negative” [3]. It is most commonly found in 

younger patients, up to 60% premenopausal women in Africa and BRAC1 carriers (up to 80%) 

[5].ER, PR and HER2 are known to fuel most breast cancers and the most successful treatments 

target these receptors [7]. Medicines like Tamoxifen and Herceptin are not helpful in treating 

TNBC however this type of breast cancer does respond well to chemotherapy [7]. It is 

characterized by its unique molecular profile, aggressive behavior, and distinct pattern of 

metastasis [6,7] 

 

Angiogenesis, is the formation of new capillaries from preexisting vessels. Whether it is 

occurring during development, normal physiological processes, or in pathological conditions it is 

an extremely complex process andplays a significant role in cancer by providing increased blood 

supply to the affected tissues and thus bringing in growth factors, cytokines, and various 

nutrients for tumor growth [8]. 

 

Vascular endothelial growth factor (VEGF) is thought to be a specific 

potentangiogenesisstimulator that may be induced by hypoxia of tumor [9]. The VEGF 

expression is related to the progression of disease in many types of tumors [10]. Breast cancer is 

also an angiogenesis-dependent tumor [11,12].VEGF is a key angiogenic mediator that 

stimulates endothelial cell proliferation and regulates vascular permeability [13].Highly 

proliferative tumors, such as those that are negative for the estrogen, progesterone, and 

HER2/neu receptors have enhanced angiogenesis that supports rapid growth and early metastases 

and have been found to have high levels of VEGF [14]. 

 

Numerous studies showing reduced survival times for patients with highlevelsof VEGF 

in the primary tumor. Moreover, steroid hormones increase VEGF expression in part through an 

estrogen receptor response element-binding site in the promotor region of the VEGF gene [15]. 

VEGF promotes neoangiogenesis and invasion and increases vascular permeability. Recent 

studies have shown high VEGF levels within the primary breast tumor to be correlated with 

shorter survival times [16,17], and overexpression of HER2[18]. Expression of theangiogenic 

factor VEGF in TNBC is so far not confirmed.  

The objectives of this studyare: (a) to determine the incidence of triple negative breast 

cancer in Azeri women presenting with breast cancer at the Azerbaijan Medical University New 

Oncology Centre, (b)comparing the serum levels of vascular endothelial growth factor (VEGF), 

survival and clinical behavior in patients with TNBC and non-TNBC, (c) using receiver 

operating characteristic (ROC) curve, to find an optimal threshold discriminating non-TNBC 

from TNBC patients.  

 

SUBJECTS AND METHODS 

 

Patients: 

The present study has been based on retrospective study for 180 patients with 

histologically confirmed breast cancer who received adjuvant chemotherapy at new Oncology 

Center, Azerbaijan Medical University, Baku, Azerbaijan; from May 2005 to October 2010.They 
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were classified into two groups: 27 triple negative breast cancer women (TNBC) ranging from 

31 to 63 years with the mean age of 51.66 ± 3.22 years and 153 non triple negative breast cancer 

women ranging from 36 to 66 years with the mean age of 58.61 ±3.95 years, and forty healthy 

volunteers (age- and sex-matched) serving as the control subjects ranging from 28 to 67 years 

with mean age of 53.02±9.42 years. The patients and the controls had not concomitant diseases 

or any other malignancies,andwere not using hormones, or contraceptives. 

 

Methods: 

All pathologic specimens were reviewed by pathologist, who determined the receptor 

status of the ER, PgR and HER2using immunohistochemistry (IHC) and fluorescence in situ 

hybridization (FISH) according to the manufacture instruction. 

Fasting blood samples were collected from the patients and the controls by venous arm 

punctures into tubes without additive and allowed to coagulate for 30 min and serum was 

obtained by centrifugation at (1500 x g) for 15 min. at 20ºC. 

VEGF was measured using commercial quantitative immunoassay kits for human VEGF 

(The IBL’s, Human VEGF ELISA kit; R&D systems, Germany). VEGF levels were measured 

duplicate and expressed as pg/mL. 

 

Statistical Analysis: 
 

One way analysis of variance (ANOVA) followed by Duncan's multiple range test and/or 

student t-test were used to examine the association of VEGF with the clinico-pathological data 

including lymph node metastasis, tumor size and histological grade. Survival curves were 

obtained using the Kaplan–Meier method and compared using the log-rank test. Receiver 

operating characteristic curve (ROC) was plotted between the sensitivity and (1 – specificity) at 

the whole range of cut-off values. The following formulae were used in calculations. 

 

Sensitivity =   
𝑎

𝑎+𝑐
 , specificity = 

𝑑

𝑏+𝑑
  , diagnostic accuracy =  

𝑎+𝑑

𝑎+𝑏+𝑐+𝑑
 , positive predictive value 

= 
𝑎

𝑎+𝑏
 , negative predictive value = 

𝑐

𝑐+𝑑
 

Where: a = true positive cases  

             c = false negative cases 

             b = false positive cases  

             d = true negative cases  

p value less than 0.05 was considered significant. A computer program package (SPSS 

version 15) was used for all statistical testing and management of the database. 

RESULTS 

Clinico-pathological data: 

The present study was carried out on 180 breast cancer patients including 27 triple 

negative and 153 non-triple negative cases in addition to 40 healthy controls. The mean age at 

diagnosis of the non- triple negative(58.61 ± 3.95 yrs) was significantly higher than the triple 

negative patients (51.66 ± 3.22yrs, p< 0.001). The mean tumor size was significantly higher in 

the triple negative (3.05 ± 0.17 cm) than the non-triple negative patients (2.10 ± 0.24 cm, p< 

0.001). Table 1shows the most important clinico-pathological data including tumor grades, 

lymph node status, lymphovascular invasion, estrogen and progesterone receptors and HER 2 

status.  Table 2 summarized the therapeutic regimens which were used including adjuvant 

chemotherapy, neoadjuvant therapy and adjuvant radiotherapy.   
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Table 1.Clinico-pathological data of the patients under the study 

 Non-triple negative Triple negative control P-value 

Number (%) 153 (85%) 27(15%) 40 0.001 

Mean age at diagnosis 

(yrs) 

58.61 ±  3.95
a
 51.66 ± 3.22

b
 53.02 ± 9.42

b
 0.001 

Mean tumor size (cm) 2.10 ± 0.24 3.05 ± 0.17 - 0.001 

Tumor size (cm) 

< 2 

2 – 3 

>3 

 

95(62.1%) 

51(33. 3%) 

7(4.6%) 

 

10(37.0%) 

15(55.6%) 

2(7.4%) 

 

- 

 

0.09 

0.07 

0.51 

Tumor grade 

I 

II 

III 

 

31(20.2%) 

80 (52.3%) 

42 (27.5%) 

 

2(7.4%) 

7 (25.9%) 

18 (66.7%) 

 

- 

 

0.32 

0.07 

0.001 

LN status 

Positive 

Negative 

 

69 (45.1%) 

84 (54.9%) 

 

15 (55.6%) 

12 (44.6%) 

 

- 

 

0.46 

0.46 

Lymphovascular invasion 

Present 

Absent 

 

51(33.3%) 

102(66.7%) 

 

10(37%) 

17(63%) 

 

- 

 

0.75 

0.83 

ER levels 

Positive 

Negative 

 

133(86.9%) 

20 (13.1%) 

 

0 (0%) 

27 (100%) 

 

- 

 

0.001 

0.001 

PR levels 

Positive 

Negative 

 

121 (79.1%) 

32 (20.9%) 

 

0 (0%) 

27 (100%) 

 

- 

 

0.001 

0.001 

HER2 status 

Positive 

Negative 

 

30 (19.6%) 

123 (80.4%) 

 

0 (0%) 

27 (100%) 

 

- 

 

0.001 

0.001 

Table 2. Different therapies taken by the patients under the study 

 Non-triple negative  Triple negative P-value 

Adjuvant chemotherapy 

AC or FAC 

AC + T/or D 

Other 

 

50(32.7%) 

17(11.1%) 

86 (56.2%) 

 

10 (37.0%) 

3(11.1%) 

14 (51.9%) 

 

0.72 

1.00 

0.75 

Neoadjuvant therapy 

AC 

AT 

 

20(13.1%) 

10(6.5%) 

 

4(14.8%) 

3(11.1%) 

 

0.80 

0.41 

Adjuvant radiotherapy 

Yes 

No 

 

88(57.5%) 

45(29.4%) 

 

18(66.7%) 

6(22.2%) 

 

0.54 

0.52 

AC, doxorubicin+cyclophosphamide; FAC, 5-fluorouracil + doxorubicin +cyclophosphamide;  

T, paclitaxel; D, docetaxel; AT: doxorubicin + paclitaxel. 
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VEGF level in triple and non-triple negative patients: 

The mean level of VEGF in the triple negative patients (890.63 ± 204.13 ng/mL) was 

significantly higher than that of the non- triple negative patients (410.62 ± 87.01ng/mL, p< 

0.001) as well as the controls (221.82 ± 21.85 ng/mL,p< 0.001).A highlysignificant correlation 

was observed between the level of VEGF andthe tumor size in both non and triple negative cases 

(p<0.001 ) as evaluated by ANOVA and Duncan's test (Table 3).Also, the present study showsa 

highlysignificant correlation between tumor grade and the level of VEGF where patients with 

grade III showed the highest VEGF level followed by grade II and grade I, respectively in both 

non and triple negative patients (p< 0.001, Table 3).With respect to thelymph node status, the 

non- triple negative patients who were positive for LN metastasis, had significantly higher VEGF 

level (484.91 ± 65.07 ng/mL) compared with the patients negative for LN metastasis (349.61 ± 

45.16 ng/mL,  p < 0.001).The same were recorded for the triple negative cases (Table 3). 

Table 3. VEGF levels in triple negative and non-triple negative patients and its relation to the 

clinico-pathological criteria. 

 Non-triple 

negative(n = 153) 

Triple negative  

(n =27) 

Control 

(n= 40) 

p-value 

Total VEGF 

(ng/mL) 

410.62 ±  87.01
b
 890.63 ± 204.13

 a
 221.82 ± 21.85

 c
 0.001 

Tumor size (cm) 

< 2  

2 – 3 

>3 

 

357.72 ± 48.13 
a
 

480.50  ± 44.64
 b
 

619.62 ± 46.41
 c
 

p < 0.001 

 

633.12 ± 141.57
a
 

979.17 ± 87.12
b
 

1168.00 ± 62.64
c
 

p< 0.001 

 

 

- 

 

0.001 

0.001 

0.001 

Tumor grade 

I 

II 

III 

 

310.00 ± 41.66 
a
 

392.18 ± 37.92 
b
 

520.02 ± 58.71 
c
 

p< 0.001 

 

439.50 ± 23.33
 a
 

721.57 ± 103.11
b
 

1006.50 ± 100.09
c
 

p< 0.001 

 

 

- 

 

0.001 

0.001 

0.001 

LN status 

Positive 

Negative 

 

484.91 ± 65.07 

349.61 ± 45.16 

p< 0.001 

 

999.47 ± 139.43 

754.58 ± 193.40 

p<0.001 

 

 

- 

 

0.001 

0.001 

 

The different letters indicate statistical significance according to Duncan's multiple range test. 

 

ROC curve analysis for VEGF: 

 

      Based on the significant higher VEGF level detected in the triple negative cases than the non-

triple negative, an attempt was done to discriminate between the two populations of patients 

using ROC analysis. Table 4 shows the sensitivity specificity, diagnostic accuracy, positive 

predictive value, negative predictive value and differential positive rate at different cut off values 

to select the optimal one that discriminate the two sets of patients at maximum sensitivity and 

specificity at the same time. At 665 ng/mL as a cut off, the sensitivity and specificity were 88.9% 

and 99.3%, respectively. This is the optimal cut off value at which the DPR was maximum (88.2 

%). Figures 1&2 represent the scatter diagram and ROC curve of VEGF levels, respectively. The 
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area under the ROC curve (AUC) is 0.971 indicates that VEGF is a promising marker can be 

used to differentiate between triple negative and non-triple negative patients.  

 

Table4.  Sensitivity, specificity, diagnostic accuracy, positive predictive value, negative 

predictive value and differential positive rate of VEGF at some selected cut-off values. 

Cut-off Sensitivity Specificity Diagnostic 

accuracy  

Positive 

predictive 

value 

Negative 

predictive 

value 

Differential 

positive 

rate 

402 100 49 56.7 25.7 0 49 

448 96.3 69.9 73.9 36.1 0.9 66.2 

570 88.9 96.1 95 80 2 85 

665 88.9 99.3 97.8 96 1.9 88.2 

710 81.5 100 97.2 100 3.2 81.5 

831 70.4 100 95.6 100 5 70.4 

At the optimal cut off value (665 ng/mL), the sensitivity, the specificity, the diagnostic accuracy, 

positive predictive value, negative predictive value and the differential positive rate were 88.9%, 

99.3%, 97.8%, 96%, 1.9% and 88.2%, respectively. 

 

 
 

Fig.1. Receiver operating characteristic (ROC) curve of VEGF plotted between the sensitivity 

(calculated from the triple negative cases) and (1-specificty), (calculated from the non- triple 

negative cases). The hollow point represents the optimal cut-off value (665 ng/mL) at which the 

sensitivity and the specificity were 88.9% and 99.3%, respectively. 
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Fig.2. Scatter diagram showing the individual values of VEGF in the triple negative and non-

triple negative cases. The horizontal line represents the optimal cut-off value (665 ng/mL) at 

which the sensitivity and the specificity are 88.9% and 99.3%, respectively. 

Survival Analysis: 

Overall survival 

Using Kaplan-Meier analysis, a highly significant increase was calculated for the median 

overall survival time for the non-triple negative patients (53 months) when compared with the 

triple negative patients (22 months, p< 0.001, Fig. 3). In each patient group, the correlation 

between the survival time and the clinic-pathological data was studied using log-rank test. The 

survival time was not correlated with the tumor size, tumor grades and LN status in the non-

triple negative patients (p = 0.741, 0.249 and 0.765, respectively) and in the triple negative cases 

(p = 0.06, 0.72 and 0.875, respectively). The survival time of patients of any category of tumor 

size, tumor grade or the status of LN positivity in the non-triple negative patients was 

significantly higher than its analogous category in the triple negative patients (p< 0.001 in all, 

Table 5). 

 

Table 5.Overall survival (months) of triple negative and non- triple negative cases (median and 

95% C.I.) and its correlation with the clinico-pathological data. 

Overall survival 

(months) 

Non-triple negative 

(n = 153) 

Triple negative 

(n =27) 

p-value 

Tumor size 

< 2  

2 – 3 

>3 

 

54 (53.16 – 54.83) 

53 (52.14 – 53.86) 

51 (48.43 – 53.56) 

p = 0.741 

 

22.5 (19.04 – 25.96) 

21 (20 – 22) 

24 (    -     )* 

p = 0.06 

 

0.001 

0.001 

0.001 

Tumor grade 

I 

II 

III 

 

55 (52.84 – 57.14) 

54(52.91 – 55.09) 

52(50.73 – 53.27) 

p = 0.249 

 

22.5 (   -    )* 

22 (19.43 – 24.56) 

21(19.97 – 22.03) 

p = 0.72 

 

0.001 

0.001 

0.001 

LN status 

Positive 

Negative 

 

53 (52.10 – 53.89) 

53.5(52.60 – 54.40) 

p = 0.765 

 

22 (19.45 – 24.54) 

21 (19.48 – 22.51) 

p = 0.875 

 

0.001 

0.001 

Total 53 (52.20  - 53.75) 22 (20.75 – 23.25) 0.001 

* The 95% CI could not be calculated because the cases are 2 only. 
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Fig.3. Overall survival curve for triple negative and non-triple negative cases. Non-triple 

negative cases had a significantly longer median survival time (p < 0.001) according to Kaplan-

Meier method. 

Survival between diagnoses to the 1
st
 relapse 

The median survival time between diagnoses to the 1
st
relapsefor the non-triple negative patients 

(31.5 months) was significantly higher than the triple negative patients (17 months, p< 0.001, 

Fig. 4). As revealed by the log-rank test, the correlation between the survival time and the 

clinico-pathological data was not significant including the tumor size, tumor grade and LN status 

in the non-triple negative patients (p = 0.377, 0.774 and 0.074, respectively) and in the triple 

negative cases (p = 0.173, 0.99 and 0.948, respectively, Table 6). 

Table 6. Survival between diagnosis to the 1
st
 relapse (months) of triple negative and non- triple 

negative cases (median and 95% C.I.) and its correlation with the clinico-pathological data 

Survival between 

diagnosis to the 1
st
 relapse 

Non-triple negative 

(n = 153) 

Triple negative 

(n =27) 

p-value 

Tumor size 

< 2  

2 – 3 

>3 

 

31 (29.84 – 32.06) 

33 (31.41 – 34.58) 

28.5 (23.36 – 33.63) 

p = 0.377 

 

18 (16.61 – 19.38) 

16 (15.60 – 16.39) 

19.5 (   -   )* 

p = 0.173 

 

0.001 

0.001 

0.001 

Tumor grade 

I 

II 

III 

 

31(29.36 – 32.63) 

31.5 (30.04 – 32.95) 

31.5 (29.51 - 33.48) 

p = 0.774 

 

19 (    -   )* 

18 (15.43 – 20.56) 

16 (15.58 – 16.41) 

p = 0.99 

 

0.001 

0.001 

0.001 

LN status 

Positive 

Negative 

 

33 (31.65 – 34.35) 

31 (30.19 – 31.81) 

P =0.074 

 

17 (14.45 – 19.54) 

16.5 ( 14.13 – 18.86) 

p = 0.948 

 

0.001 

0.001 

Total  31.5 (30.56 – 32.40) 17 (13.6 -30.4) 0.001 

* The 95% CI could not be calculated because the cases are 2 only. 
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Fig.4. Survival time from diagnosis to the first relapse for triple negative and non-triple negative 

case. Non-triple negative cases had a significantly longer median survival time (p < 0.001) 

according to Kaplan-Meier method. 

 

Survival between the 1st relapse to death 

         Survival analysis showed that the median survival time between the 1
st
 relapse to death for 

the non-triple negative patients (17 months) was significantly higher than the triple negative 

patients (8 months, p< 0.001, Fig. 5). For the non-triple negative patients, the correlation was not 

significant between the survival time and the tumor size and tumor grades (p = 0.189 and 0.371, 

respectively). But for LN status, the survival time of LN negative patients (18 months) was 

higher than the LN negative ones (16.5 months, p = 0.004)). For the non-triple negative patients, 

all the correlations were non-significant (p = 0.189, 0.371 and 0.074, respectively for tumor size, 

tumor grade and LN status, respectively, Table 7). 

Table 7. Survival between the 1
st
 relapse to death (months) of triple negative and non- triple 

negative cases (median and 95% C.I.) and its correlation with the clinico-pathological data 

Survival between the 

1
st
 relapse to death 

Non-triple negative 

(n = 153) 

Triple negative 

(n =27) 

 

p-value 

Tumor size 

< 2  

2 – 3 

>3 

 

16.5 (15.86 – 17.13) 

18 (17.22 – 18.77) 

19 (15.15 – 22.84) 

p = 0.189 

 

8 (7.55 – 8.44) 

7.5 (6.38 – 8.62) 

7.5 (    -     )* 

p = 0.336 

 

0.001 

0.001 

0.001 

Tumor grade 

I 

II 

III 

 

16.5 (15.82 – 17.17) 

17 (16.02 – 17.97) 

18 (17.47 – 18.52) 

p = 0.371 

 

8(  -   )* 

8 (7.35 – 8.64) 

7.5(6.46 8.53) 

p = 0.994 

 

0.001 

0.001 

0.001 

LN status 

Positive 

Negative 

 

16.5 (16.07 – 16.92) 

18 (17.18 – 18.81) 

p = 0.004 

 

8(6.10 – 9.89) 

8(7.16 – 8.83) 

p = 0.843 

 

0.001 

0.001 

Total 17 (13.36 – 17.63) 8 (7.15 – 8.84) 0.001 

* The 95% CI could not be calculated because the cases are 2 only. 
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Fig.5. Time from the first relapse to death for triple negative and non-triple negative case. Non-

triple negative cases had a significantly longer median survival time (p < 0.001) according to 

Kaplan-Meier method. 

 

DISCUSSION 
 

Breast cancer is a clinically diverse and heterogeneous disease, and has been divided into 

subgroups according to histopathological features [4]. Triple-negative breast cancer (TNBC) is 

characterized by its unique molecular profile, aggressive behavior, distinct patterns of metastasis, 

lack of targeted therapies and poorer disease specific survival than hormone receptor–positive 

subtypes [5].TNBC clinical course is more aggressive than other forms of breast cancer [19,20]. 

Traditionally, chemotherapy is the proper way of systemic treatment for TNBC since currently 

available endocrine and HER2-directed therapies are ineffective [21]. 

 

The rate of triple negative breast cancer amongthe Azeri women withbreast cancer in the 

present study is 15% (27/180). To our knowledge, this is the first study that done in Azeri 

population concerning triple negative breast cancer incidence. This rateis similar to that seen in 

some world population [22]. Where rates of11.2% in Canada [23],16.3% in UKpredominantly 

Caucasian populations [24], 14% in Japan [25], and 17% in Chinahave been reported [26]. 

 

Triple-negative breast tumors have been characterized by several aggressive 

clinicopathologic features including onset at a younger age, higher mean tumor size, higher-

grade tumors, and, in some cases, a higher rate of node positivity[27,28]. Patients in the triple-

negative group had relatively large tumors (64 % were >2 cm) and a high rate of node positivity 

(55.6 %). Traditionally, as tumor size increases, the rate of node positivity increases, and this 

relationship was not seen among the triple-negative group [29]. Howell et al. found that axillary 

lymph node status and tumor size were predictors of recurrence [30], whereas Pater et 
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al.examined disease stage, tumor size, lymph node involvement, and disease free survival and 

found that disease stage was an independent predictor of survival [31]. 

 

Angiogenesis is critical for establishing solid tumor growth and metastasis [32].There is 

now considerable evidence that breast cancer is an angiogenic-dependent disease and 

thatangiogenesisplays an essential role in breast cancer development, invasion, and metastasis 

[15,33]. Even though it has been recognized for decades that breast cancer is an endocrine-

dependent disease. Strong evidence that breast cancer is an angiogenesis-dependent disease 

comes from hyperplastic murine breast papillomas[34], and histologically normal lobules 

adjacent to cancerous breast tissue that possess higher levels of blood vessels [33], suggesting 

that angiogenesis precedes transformation of mammary hyperplasia to malignancy [35,36]. 

 

A number of angiogenic factors are commonly expressed by invasive human breast 

cancers [37], vascularendothelialgrowth factor (VEGF) isoforms being the most predominant 

[36]. VEGF expression has also been found to correlate with risk and outcomes in breast cancer 

[8]. Several studies found an inverse correlation between VEGF expression and overall survival 

in both node-positive and node-negative breast cancer [15,35]. Previous studies showed that 

VEGF has been indicated as the major angiogenic factor in human cancer and high levels of 

VEGF reduced survival times in breast cancer tumours[15,37].Increased VEGFexpression is 

seen under hypoxic conditions and inflammatory processes.Moreover, steroid 

hormonesincreaseVEGF expression in part through an estrogenreceptor response element-

binding site in the promoter region of the VEGF gene [15]. As the only therapeutic option for 

patients with TNBC today is chemotherapy, research has focused during recent years on 

increased knowledge about key pathways in TNBC aiming at discovery of new treatment 

options. Our results show that TNBC has significantlyhigher VEGF serum levels. The VEGF 

level was two times higher in TNBC compared with non-TNBC (890.63 pg/mLvs. 

410.62pg/mL). 

 

For clinical decision making, the selected cut-off value of a laboratory test should provide 

the best diagnostic performance for either ruling out or ruling in the particular disease. The 

receiver operating characteristic (ROC) curveis a graphic method which can be used to 

determine this optimal cut-off level. In addition, it isa precise and valid measure of diagnostic 

accuracy [38]. The differential positive rate (DPR) is also useful in determining the cut-off level 

where the maximum value is that of choice [39]. In the present study using ROC and DPR 

analysis, the optimal cut-off level of VEGF was 665pg/mL. At this level the sensitivity 

(88.9%)and the specificity (99.3%) were excellent. The area under the ROC curve was 0.971 

indicating the great success of VEGF in discrimination between triple and none-triple negative 

breast cancers. 

 

Overall survival (OS), defined as the hazard of death from any cause after any follow-up, 

expressed in months. In general, TNBC patients are more aggressive, have a poor clinical 

outcome and shorter survival rates that a disproportionately affectlower income and minority 

women [40].Liedtkealso demonstratedthat patients with residual disease after 

neoadjuvantchemotherapy have significantly worse survival ifthey have TNBC compared with 

non-TNBC, particularlyin the first 3 years [41]. However, Rheedemonstrated that triple-

negativity was an independent predictor of shorter relapse-free survival [42]. Many studies 
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indicated that TNBC was associated with a larger size, and therefore had a poorer outcome than 

non-TNBC in terms of overall survival [43,44]. In concordance with previous studies [40-42], 

we found shorter survival times following first relapse for patients with TNBC: 8 months 

compared with 17 months in the non-TNBC group, shorter overall survival 22 months compared 

with 53 months in the non-TNBC group, shorter time from diagnosis to first relapse for patients 

with TNBC: 17 months compared with 31.5 months in the non-TNBC groupand time to death 

after first relapse for patients with TNBC: 20 months compared with 47 months in the non-

TNBC group. 

 

CONCLUSION 

 

The incidence of TNBC in Azeri women in the present study was 15%.TNBC patients 

have higher serum VEGF levels compared with non-TNBC.Hence, the optimal cut-off value of 

VEGF was 665ng/ml that can differentiate between triple and none-triple negative breast 

cancer.Our resultsprovide compelling evidence that triple-negative patient characterized byshort, 

bad survival and poor prognosis. So far, thepatients numbers are small, population-based study 

are needed to confirm our present finding. 
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