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Axillary lymph node status of operable breast cancers by combined steroid receptor and HER-2 status: triple positive tumours are more likely lymph node positive
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Introduction

In breast cancer, the three predictive markers ER, PR and HER-2 have an independent prognostic value [START_REF] Esteva | Prognostic molecular markers in early breast cancer[END_REF]. HER-2 is over-expressed in about 15-20% of cases [START_REF] Akiyama | The product of the human c-erbB-2 gene: a 185-kilodalton glycoprotein with tyrosine kinase activity[END_REF][START_REF] Slamon | Human breast cancer: correlation of relapse and survival with amplification of the HER-2 oncogene[END_REF][START_REF] Slamon | Studies of the HER-2 proto-oncogene in human breast and ovarian cancer[END_REF]. Its prognostic significance has been obscured by an association with other poor prognostic markers like tumour grade, S phase fraction and a negative steroid receptor status [START_REF] Slamon | Human breast cancer: correlation of relapse and survival with amplification of the HER-2 oncogene[END_REF][START_REF] Slamon | Studies of the HER-2 proto-oncogene in human breast and ovarian cancer[END_REF][START_REF] Paik | Pathologic findings from the National Surgical Adjuvant Breast and Bowel Project: prognostic significance of erbB-2 protein overexpression in primary breast cancer[END_REF][START_REF] Ross | The HER-2 gene and protein in breast cancer 2003: biomarker and target of therapy[END_REF]. Furthermore, differences in HER-2 detection methods and cutoff values, the small numbers of patients in the HER-2 + cohorts, confounding effects of treatment and short length of follow-up made the interpretation of HER-2 as a prognostic marker difficult. However, with short follow-up it became clear that HER-2 is prognostic for disease free and overall survival in node positive and with longer follow-up also in node negative breast cancers [START_REF] Ross | The HER-2 gene and protein in breast cancer 2003: biomarker and target of therapy[END_REF]. ER is expressed in 80-90% of all breast cancers [START_REF] Elledge | Clinical aspects of estrogen and progesterone receptors[END_REF]. The ER is prognostic but annual recurrence of breast cancer by ER status varies over time [START_REF] Esteva | Prognostic molecular markers in early breast cancer[END_REF][START_REF] Elledge | Clinical aspects of estrogen and progesterone receptors[END_REF][START_REF] Saphner | Annual hazard rates of recurrence for breast cancer after primary therapy[END_REF]. The PR is expressed in 70-80% of all breast cancers [START_REF] Elledge | Clinical aspects of estrogen and progesterone receptors[END_REF] and also PR is considered as a time-dependent prognostic factor in ER + breast cancers [START_REF] Esteva | Prognostic molecular markers in early breast cancer[END_REF][START_REF] Grann | Hormone receptor status and survival in a population-based cohort of patients with breast carcinoma[END_REF]. Steroid and HER-2 receptors are strongly associated [START_REF] Zeillinger | HER-2 amplification, steroid receptors and epidermal growth factor receptor in primary breast cancer[END_REF][START_REF] Cui | Activation of the estrogen receptor through phosphorylation by mitogen-activated protein kinase[END_REF][START_REF] Lee | Cross-talk among estrogen receptor, epidermal growth factor, and insulin-like growth factor signaling in breast cancer[END_REF][START_REF] Konecny | Quantitative association between HER-2/neu and steroid hormone receptors in hormone receptor-positive primary breast cancer[END_REF][START_REF] Huang | Association between tumour characteristics and HER-2 by immunohistochemistry in 1362 women with primary operable breast cancer[END_REF][START_REF] Cui | Biology of progesterone receptor loss in breast cancer and its implications for endocrine therapy[END_REF]. The joint expression of steroid receptors has a greater predictive value than the expression of each receptor on its own. Furthermore, the joint IHC expression of ER, PR and HER-2 is prognostic as it reflects the prognostic value of breast cancer phenotypes defined by micro-array studies [START_REF] Sorlie | Gene expression patterns of breast carcinomas distinguish tumor subclasses with clinical implications[END_REF][START_REF] Sorlie | Repeated observation of breast tumor subtypes in independent gene expression data sets[END_REF][START_REF] Fan | Concordance among geneexpression-based predictors for breast cancer[END_REF][START_REF] Carey | Race, breast cancer subtype and survival in the Carolina breast cancer study[END_REF]. Breast cancers are therefore better presented by their combined receptor expression than by each receptor status alone.

The ALN status is one of the best independent prognostic factors for disease free and overall survival of breast cancer but some tumours are already systemic even if ALN are not involved [START_REF] Esteva | Prognostic molecular markers in early breast cancer[END_REF][START_REF] Fisher | Biological and clinical considerations regarding the use of surgery and chemotherapy in the treatment of primary breast cancer[END_REF]. Women with an ER -, ER + PR -or HER-2 + breast cancer experience a shorter disease free period than women with an ER + PR + HER-2 -breast cancer despite the fact that these tumours are not necessarily more likely ALN positive [START_REF] Dunnwald | Hormone receptor status, tumor characteristics, and prognosis: a prospective cohort of breast cancer patients[END_REF]. Rates of ALN involvement in the different prognostic breast cancer subgroups based on their combined IHC expression of steroid receptors and HER-2 status have not been systematically described. We examined the frequency of ALN involvement for these different prognostic breast cancer subtypes. Such differences may not necessarily reflect differences in breast cancer outcome as variables like treatment are important but may differentiate breast cancers on the base of their steroid receptor and HER status for lymphatic spread and local aggressiveness.

Materials and methods

Charts from 2227 cases with an operable breast cancer, treated since January 2000 at Leuven University Hospital, Belgium, were evaluated. All women had a classical ALN dissection, mostly level I-II. After June 2003, patients with a cT1 tumour had the sentinel lymph node procedure. A classical ALN dissection was only performed if the sentinel node was involved. Tumour grading was performed according to the Ellis and Elston grading system [START_REF] Elston | Pathological prognostic factors in breast cancer. I. The value of histological grade in breast cancer: experience from a large study with long-term follow-up[END_REF]. Lymph nodes were examined by H&E staining using 3 sections per node; sentinel lymph nodes and those from lobular breast cancers classified as negative on H&E were additionally stained with epithelial markers. Cases were examined by IHC for the expression of ER, PR and HER2 (NLC-ER-6F11, NCL-PR-312 and CB11 respectively, Novocastra Laboratories, Newcastle-on-Tyne, UK). Since 2005, highly sensitive rabbit monoclonal antibodies are used for the assessment of ER and PR expression (SP1 and SP2 respectively, Labvision Corporation, Fremont, CA, USA). IHC staining was performed according to standard procedures for clinical purposes. Briefly, 4 lm thick paraffin sections were cut. Heat-induced epitope retrieval was carried out in a calibrated water bath (95-99°C) and antibody complexes were visualized by EnVision+ (DakoCytomation, Glostrup, Denmark) and diaminobenzidine. For ER and PR, any nuclear staining of invasive tumor cells was considered as positive. HER-2 immunostaining was scored according to the guidelines for HercepTestÒ and an equivocal HER-2 status was further investigated by Fluorescence in situ Hybridisation or FISH (PathVision, Vysis, Downers Grove, IL, USA). All clinico-pathological data of the patient were entered in a breast cancer database.

The following factors predicting the axillary lymph node involvement were examined: patient's age at diagnosis (B versus [50 years), maximal microscopic tumour size (B versus [20 mm), tumour grade (grade 1 to 3), ER, PR and HER-2 status (negative versus positive). The receptor status variables were combined with NNN, NNP, PNN, PNP, PPN and PPP as possible values where PPP stands for triple positive or ER + PR + HER-2 + breast cancers.

Likelihood ratio v 2 -tests were used for univariate analysis and logistic regression for multivariate analysis. We considered the following variables to predict lymph node involvement in all tumours: patient's age at diagnosis, largest microscopic tumour size, tumour grade, ER-status, PR-status, HER-2 status and the combined receptor status with 6 predefined possible values NNN, NNP, PNN, PNP, PPN and PPP. For the multivariate logistic regression model, we considered patient's age, tumour size, tumour grade, and the combined steroid and HER-2 receptor status as possible independent predictors. The presence of multicollinearity was investigated and the assumption of linearity in the logit was checked [START_REF] Hosmer | Applied logistic regression[END_REF]. It was also checked whether any strong interaction would affect the possible independent effect of group. Finally, regression diagnostics were investigated as explained by Hosmer and Lemeshow [START_REF] Hosmer | Applied logistic regression[END_REF]. One should always be careful with P-values, therefore more attention was paid to odds ratios and their confidence intervals [START_REF] Sterne | Sifting the evidence-what's wrong with significance tests[END_REF]. In particular, in large datasets p-values can become very small while the effect is actually small and not highly significant in a clinical sense.

Results

Table 1 showed the clinicopathological features of all 2227 cases as well as univariate results. In univariate analysis a large tumour size (OR per cm increase in size = 1.580) and a high tumour grade (compared with grade 1; OR for grade 2 = 1.896 and for grade 3 = 2.900) were strongly related to positive ALN status. A positive HER-2 status was also related to a positive ALN status [35.8% HER-2 - vs 45.7% HER-2 + ; OR = 1.508] but this effect was mainly due to the relationship between triple positive tumours and positive ALN status [35.7% non-PPP vs 56.2% PPP; OR = 2.309]. ER and PR expression did not predict the ALN status. Finally, there appeared to be only a small negative effect of age on ALN status (OR per 10 year increase in age = 0.914). In multivariate logistic regression analysis, high tumour size (OR per cm increase in size = 1.540), high tumour grade (OR per grade increase = 1.384) and being PPP were predictive for a positive ALN status. Table 2 presents the final logistic regression analysis: PPP tumours were more strongly related to positive ALN status than any other combined phenotype. The OR ranged from 1.883 (PPP versus PNN) to 3.471 (PPP versus PNP). Age was also related to ALN status, albeit not in a straightforward way: age was related to negative ALN status for women up to 70 years while it was related to positive ALN for women older than 70 years. The Hosmer-Lemeshow test for goodness-of-fit gave a P-value of 0.2136. No interactions affected the effect of being PPP on ALN status.

Table 3 illustrated the proportion of grade 3 tumours, median tumour size and patient's age at diagnosis in different ER/PR/HER-2 phenotypes. Women with a triple positive breast cancer were more likely to be diagnosed at a younger age than tumours of any other phenotype. Tumours in this group were often high grade and larger. The difference between triple positive tumours on the one hand, and triple negative tumours and tumours overexpressing HER-2 with a negative PR-status (ER + PR -HER-2 + and ER -PR - HER-2 + ) on the other hand is less clear.

Finally, Table 4 represented the ALN status comparing PPP cases with non-PPP cases adjusting for tumour grade. When only considering grade 3 lesions, the sample proportion of ALN positive tumours was 43% higher for PPP cases than for non-PPP cases (relative risk = 61.4/42.8 = 1.43).

Discussion

We found that triple positive breast cancers-ER + PR +- HER-2 + -had an odds of ALN involvement of 130.9% higher than breast cancers of any other ERPRHER-2 phenotype (OR = 2.309). Triple positive breast tumours were diagnosed at a younger age and tumour characteristics like tumour size and grade could have been the main reason for this higher probability of ALN involvement [START_REF] Ravdin | Prediction of axillary lymph node status in breast cancers by prognostic indicators[END_REF][START_REF] Gajdos | Lymphatic invasion, tumor size, and age are independent predictors of axillary lymph node metastases in women with T1 breast cancers[END_REF][START_REF] Gann | Factors associated with axillary lymph node metastasis from breast carcinoma[END_REF][START_REF] Silverstein | Predicting axillary nodal positivity in 2282 patients with breast carcinoma[END_REF][START_REF] Chua | Frequency and predictors of axillary lymph node metastases in invasive breast cancer[END_REF][START_REF] Viale | Predicting the status of axillary sentinel lymph nodes in 4351 patients with invasive breast carcinoma treated in a single institution[END_REF][START_REF] Patani | Predictors of axillary lymph node metastasis in breast cancer: a systemic review[END_REF]. However, the multivariate logistic regression analysis identified ''being triple positive'' as an independent predictor for lymph node involvement. Our observation is another proof of the heterogeneity of the natural history of breast carcinomas acquiring new insights in breast cancer biology and tumour cells dissemination.

HER-2 over-expression in operable breast cancer has only in 8 out of 23 studies been associated with a positive ALN-status [START_REF] Huang | Association between tumour characteristics and HER-2 by immunohistochemistry in 1362 women with primary operable breast cancer[END_REF][START_REF] Revillion | ERBB2 oncogene in human breast cancer and its clinical significance[END_REF]. Reasons why a predictive role of HER-2 for ALN involvement has not been reported are that subgroup analysis by combined steroid receptor expression was not done, ER + PR + HER-2 + tumours are rare (in this series only 6.2% of all cases) and HER-2 as a predictor for the ALN status is overlapping with other poor prognostic factors (high tumour grade, a large tumour size, younger age at diagnosis) already predicting ALN involvement [START_REF] Patani | Predictors of axillary lymph node metastasis in breast cancer: a systemic review[END_REF]. Therefore, our results need being cross checked with other large series. Bartlett et al. recently also identified significant interactions between HER-2, ER-expression and lymph node involvement [START_REF] Bartlett | Human epidermal growth factor receptor 2 status correlates with lymph node involvement in patients with estrogen receptor (ER)-negative, but with grade in those with ER-positive early-stage breast cancer suitable for cytotoxic chemotherapy[END_REF]. They found a different probability of HER-2 over-expression with lymph node involvement by ER-status in a very high risk group of early-stage breast cancers selected for adjuvant chemotherapy. Our confirmatory findings of this interaction in a non-selected patient group of consecutive cases is therefore interesting. Controversy also remains regarding the value of steroid receptor expression as a reliable predictor for the ALN status [START_REF] Patani | Predictors of axillary lymph node metastasis in breast cancer: a systemic review[END_REF]. Some studies reported no value for both ER and PR [START_REF] Gajdos | Lymphatic invasion, tumor size, and age are independent predictors of axillary lymph node metastases in women with T1 breast cancers[END_REF][START_REF] Chua | Frequency and predictors of axillary lymph node metastases in invasive breast cancer[END_REF] whereas others pointed to a lower risk of ALN metastases for tumours negative for either receptor SE, standard error; OR, odds ratio; CI, confidence interval; LR, likelihood ratio; Df, degrees of freedom; P, P-value a Odds ratio is computed for each 10-year increase in age b Odds ratio is computed for each centimeter increase in size c Odds ratio is computed for each increase in grade [START_REF] Gann | Factors associated with axillary lymph node metastasis from breast carcinoma[END_REF] or for PR only [START_REF] Ravdin | Prediction of axillary lymph node status in breast cancers by prognostic indicators[END_REF][START_REF] Silverstein | Predicting axillary nodal positivity in 2282 patients with breast carcinoma[END_REF][START_REF] Viale | Predicting the status of axillary sentinel lymph nodes in 4351 patients with invasive breast carcinoma treated in a single institution[END_REF]. Our findings are in line with these last reports. ALN invasion was least likely in PNP (25.8%) and most likely in PPP (56.2%) breast cancers referring to an interaction between PR and HER-2 for tumour cell migration and lymph node invasion. It remains unclear whether the small subgroup of triple positive breast carcinomas might deserve a specific treatment if our observation of increased cell migration or motility is confirmed. Nonetheless, it is worth reporting that triple positive breast cancers are more likely lymph node positive. Our findings are probably also yet another reason to test HER-2 in a breast cancer population which by definition has a low risk to be HER-2 + [START_REF] Taucher | Do we need HER-2/ neu testing for all patients with primary breast carcinoma?[END_REF][START_REF] Wolff | American Society of Clinical Oncology/College of American Pathologists guideline recommendations for human epidermal growth factor receptor 2 testing in breast cancer[END_REF]. The predictive role of HER-2 for endocrine agents, chemotherapeutic regimen and trastuzumab (HerceptinÒ) in ER + breast cancers has already been proven [START_REF] Wolff | American Society of Clinical Oncology/College of American Pathologists guideline recommendations for human epidermal growth factor receptor 2 testing in breast cancer[END_REF][START_REF] Shou | Mechanisms of tamoxifen resistance: increased estrogen receptor-HER2/neu cross-talk in ER/HER2-positive breast cancer[END_REF][START_REF] Pritchard | HER2 and responsiveness of breast cancer to adjuvant chemotherapy[END_REF].

Why HER-2 over-expression favours axillary metastases more in ER + PR + cases than in breast cancers with another joint ERPR status is also puzzling. Lange et al. suggested already in 1998 that progestins sensitize breast cancer cells for growth factor and cytokine signalling [START_REF] Mackey | Trastuzumab prolongs progressive-free survival in hormone-dependent and HER-2 positive metastatic breast cancer[END_REF]. Furthermore, the role of plasminogen activator inhibitor (PAI-1), another predictor for ALN metastases, is limited to tumours expressing PR [START_REF] Lange | Convergence of progesterone and epidermal growth factor signaling in breast cancer. Potentiation of mitogen-activated protein kinase pathways[END_REF]. Also, a recent study performed on endometrial stromal cells has shown that epithelial growth factors and PR are needed for maximal PAI-I overexpression [START_REF] Schneider | Accumulation of uPA-PAI-I complexes inside the tumour cells is associated with axillary nodal invasion in progesterone-receptorpositive early breast cancer[END_REF].

Furthermore, cross talk between ER and the growthfactor-signalling pathways suggests a growth advantage if HER-2 is expressed in ER + breast cancer cells [START_REF] Paik | Pathologic findings from the National Surgical Adjuvant Breast and Bowel Project: prognostic significance of erbB-2 protein overexpression in primary breast cancer[END_REF][START_REF] Lee | Cross-talk among estrogen receptor, epidermal growth factor, and insulin-like growth factor signaling in breast cancer[END_REF][START_REF] Shou | Mechanisms of tamoxifen resistance: increased estrogen receptor-HER2/neu cross-talk in ER/HER2-positive breast cancer[END_REF][START_REF] Lockwood | Regulation of plasminogeen activator inhibitor I expression by interaction of epidermal growth factor with progestin during decidualization of human endometrial stromal cells[END_REF][START_REF] Russell | Transcriptional repression of the neu protooncogene by estrogen stimulated estrogen receptor[END_REF][START_REF] Tandon | HER-2/neu oncogene protein and prognosis in breast cancer[END_REF][START_REF] Borg | ERBB2 amplification in breast cancer with a high rate of proliferation[END_REF][START_REF] Mccann | Prognostic significance of c-erbB-2 and estrogen receptor status in human breast cancer[END_REF][START_REF] Allred | HER-2 in nodenegative breast cancer: prognostic significance of overexpression influenced by the presence of in situ carcinoma[END_REF][START_REF] Love | HER-2 overexpression and response to oophorectomy plus tamoxifen adjuvant therapy in estrogen receptor-positive premenopausal women with operable breast cancer[END_REF][START_REF] Peiro | Prognostic implication of HER-2 status in steroid receptor positive, lymph node negative breast carcinoma[END_REF]. Saal et al. recently described PI3K/AKT signalling through PIK3CA mutations that correlate with hormone receptors, HER-2 and lymph node metastases. The mutation was present in 58% among ER + HER-2 + node positive cases but in less than 7% of ER -HER-2 -tumours [START_REF] Saal | PIK3CA mutations correlate with hormone receptors, node metastasis, and ERBB2, and are mutually exclusive with PTEN loss in human breast carcinoma[END_REF]. PIK3CA mutations may explain enhanced invasion of breast cancer cells to lymph nodes. ER -tumours and especially the basal like phenotype might posses a distinct mechanism of metastatic spread [START_REF] Foulkes | The prognostic implication of the basal-like (cyclin E high/p27 low/p53+/ glomeruloid-microvascular-proliferation+) phenotype of BRCA1related breast cancer[END_REF].

Whether triple positive breast cancers have a worse outcome than other ER + breast cancers in the luminal B group may be suggested by our findings but absence of information about the different subgroup's outcome is a major weakness of this report. However, such data are currently not mature enough to report and will also reflect the predictive value of different treatment modalities in different receptor subgroups. Another potential weakness of our report may be that we based the ALN status on results from a mixture of complete axillary node dissection and sentinel lymph node procedure. However, it has previously been shown that predictors for ALN status are independent of how the lymph node resection was performed although the metastatic detection rate in lymph nodes may be higher using the sentinel node procedure as more thorough histologic examination of the sentinel lymph node results in a higher number of metastases detected [START_REF] Viale | Predicting the status of axillary sentinel lymph nodes in 4351 patients with invasive breast carcinoma treated in a single institution[END_REF]. Another weakness may be that we did not consider other predictors for ALN status as tumour localisation within the breast, tumour vascularisation, lymphangiogenesis, protein and genetic markers for ALN involvement [START_REF] Patani | Predictors of axillary lymph node metastasis in breast cancer: a systemic review[END_REF]. Another important information which is missing is whether triple positive breast cancers, apart from being more likely lymph node positive, also involved a higher number of lymph nodes as compared to breast cancers with a non-triple positive phenotype. Such information may strengthen our findings. A strength of our study is that cases were unselected and consecutively treated in one centre. Also, analyses for ER, PR and HER-2 were confirmed by one pathologist. Successful quality control and quality assurance programs were guaranteed in our laboratory according to requested guidelines. Another strength of our study is that we defined HER-2 + on the base of membrane staining when they either had a DAKO score 3 + or 2 + with a positive FISH test.

Although our study does contrast substantially with gene micro-array studies showing that gene expression profiles of node positive and node negative tumours do not differ, the present study highlights the association between the combined steroid receptor expression, the HER-2 status and qualitative ALN involvement. HER-2 defined by a DAKO score 3 + or by FISH for those with a DAKO score 2 + is a predictor for ALN involvement in consecutive women with an ER + PR + operable breast cancer. Whether other pathways are involved in breast cancer cell migration in conjunction with the steroid and HER-2 receptors through PIK3CA mutations or the PAI-I system is a working hypothesis.

Table 1

 1 Descriptive statistics

	Lymph node status
	Statistic
	Variable

Table 2

 2 Results from the final logistic regression model

	Variable	Level	Parameter estimate (SE)	OR (95% CI)	LR chi-square	Df	P
	Age (B70 years)		-0.0147 (0.0051)	0.864 a (0.782-0.954)	8.29	1	0.0040
	Age ([70 years)		0.0303 (0.0166)	1.353 a (0.977-1.875)	3.28	1	0.0701
	Size (mm)		0.0432 (0.0030)	1.540 b (1.451-1.634)	281.52	1	\0.0001
	Grade [1-3]		0.3247 (0.0802)	1.384 c (1.182-1.619)	16.62	1	\0.0001
	Group	PPP vs PPN	0.6429 (0.1977)	1.902 (1.290-2.801)	21.32	5	0.0007
		PPP vs PNP	1.2445 (0.4694)	3.471 (1.383-8.696)			
		PPP vs PNN	0.6328 (0.2465)	1.883 (1.161-3.049)			
		PPP vs NNP	0.9577 (0.3039)	2.606 (1.437-4.717)			
		PPP vs NNN	1.0108 (0.2447)	2.748 (1.701-4.444)			

Table 3

 3 Proportion being grade 3, median tumour size and median age by ER, PR and HER-2 status NNN: ER -PR -HER-2 - e PNP and NNP: ER + PR -HER-2 + and ER -PR -HER-2 +

	Prognostic factor	a PPP 56.2% ALN +	b PPN 36.0% ALN +	c PNN 35.2% ALN +	d NNN 34.7% ALN +	e PNP and NNP 33.6%
		N = 137	N = 1579	N = 199	N = 193	ALN + N = 119
	Grade 3, %	73.7%	27.4%	40.2%	90.2%	81.5%
	Size, median (range)	25 (4-130)	20 (1-160)	20 (2-80)	24 (1-160)	23 (1-100)
	Age, median (range)	51 (27-86)	57 (26-95)	62 (27-91)	55 (26-90)	57 (32-88)
	ALN: Axillary lymph node status				
	( + ): Positive					
	( -): Negative					
	a PPP: ER + PR + HER-2 +					
	b PPN: ER + PR + HER-2 -					
	c PNN: ER + PR -HER-2 -				

d

Table 4

 4 ALN-status by tumour grade comparing PPP with non-PPP lesions

	Tumor grade	a PPP N = 137			b Non-PPP N = 2090		
		ALN +	ALN -	All	ALN +	ALN -	All
	1	0 (0.0%)	3 (100%)	3	70 (22.2%)	246 (87.8%)	316
	2	15 (45.5%)	18 (54.5%)	33	341 (34.4%)	650 (65.6%)	991
	3	62 (61.4%)	39 (38.6%)	101	335 (42.8%)	448 (57.2%)	783
	ALN: Axillary lymph node status					
	( + ): Positive						
	( -): Negative						
	a PPP: ER + PR + HER-2 +						

b Non-PPP: ER + PR + HER-2 -, ER + PR -HER-2 -, ER -PR -HER-2 -, ER + PR -HER-2 + , ER -PR -HER-2 +
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