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BACKGROUND

Systematic investigations of gene expression patterns and their correlation with specific features of phenotypic diversity are changing the way of classifying, at the
molecular level, the phenotypes of breast cancers. In line with these reports, analysis of gene expression profiling and immunophenotypic characteristics suggests that
breast cancer is not a single entity but a heterogeneous disease, composed of a growing number of recognized subtypes. The relationship between
immunohistochemical (IHC) markers and responsiveness to therapeutic treatments has been extensively studied, whereas only a few population-based studies have
investigated the relationship between molecular subtypes as defined by immunohistochemistry and clinical-pathological characteristics, particularly in European
countries. Aim of the study was to investigate prevalence, clinical-pathological features and overall survival of breast cancer subtypes in a large population-based study.

MATERIALS AND METHODS

All invasive breast cancers, occurred between 2003 and 2007, were retrieved from the files of Ticino Cancer Registry. IHC studies for ER, PR and HER2 were
performed prospectively on formalin-fixed paraffin-embedded tumour samples in the same pathology institute using an automated staining system (Ventana Medical
Systems, Inc.). All cancers with ambiguous expression of HER2 (i.e. score 2+) were classified according to the results of FISH analysis (Vysis, Downer’s Grove, IL).
Four subtypes of breast cancers were identified: Luminal A (ER+ and/or PR+, HER2-); Luminal B (ER+ and/or PR+, HER2+); Basal-like (BCL) (ER-, PR-, HER2-);
HER2+/neu (ER-, PR-, HER2+).

Differences among breast cancer subtypes were evaluated using 1-way analysis of variance for continuous variables; the Chi-square or Fisher’s exact test for qualitative
variables. Histotypes were classified as following: group A, including neuroendocrine carcinoma, apocrine adenocarcinoma, invasive ductal carcinoma, intraductal
papillary adenocarcinoma with invasion, medullary carcinoma, inflammatory carcinoma, Paget’s disease, cribiform, tubular or mucinous adenocarcinoma; group B:
adenocarcinoma with spindle cell metaplasia and metaplastic carcinoma; group C: invasive lobular carcinomas; group D: mixed ductal and lobular carcinomas. Short-
term OS analysis was carried out using the Kaplan-Meier method and the log-rank test was invoked to detect significant survival differences among molecular subtypes.
Hazard ratios (HR) adjusted for patient age and AJCC stage were calculated through the multivariate Cox regression analysis. Statistical significance was determined at
p-value<0.05. The statistical analysis was implemented in the SAS System version 9.1 (SAS Institute Inc, Cary, NC).

RESULTS

Of 1339 invasive breast cancers, 1214 (90.7%) had an IHC profile and were included in the study. Patient and tumour characteristics are summarized in Table 1. Mean
patient age was equal to 62.7+14.0 years and mean tumuor diameter was 20.2+12.3 mm. As reported in Figure 1, most of the cases were classified as luminal A,
whereas only 7.4% of tumours were BCL. The IHC subtypes differed significantly by age (p=0.0084), menopausal status (p=0.0044), tumour diameter (p=0.0001), AJCC
stage group (<0.0001), tumour histotype (p<0.0001), histological grade (p<0.0001), ki-67 proliferation index (p<0.0001), synchronous in situ component with invasive
lesion in the same breast (p<0.0001) (Table 1). BCL presented largely in pre-menopausal women (36.7%) and displayed aggressive features, such as the largest
tumour size (26.0 mm), the highest prevalence of poorly differentiated cancers (75.9%), the highest proportion of cases with a high ki-67 proliferation index (75.3%).
Luminal A included the highest percentage of patients over 70 years (35.4%), the highest proportion of stage | (47.4%), negative lymph nodes (62.2%), well/moderately
differentiated (84.6%) and low ki-67 proliferation index tumours (33.9%). HER2+/neu subtype was more frequent in post-menopausal women (86.8%) and showed the
highest prevalence of cases with stage IV (11.8%), positive lymph nodes (49.2%) and a synchronous in situ component (55.9%). As reported in Figure 2, the molecular
subtypes significantly differed in survival (p=0.0446), BCL and HER2+/neu showing the lowest survival probability already at 2 years after the diagnosis (89.4% and
91.7%, respectively). After adjusting for patient age and AJCC stage, the hazard for death of patients with BCL was 4.1 times as great as that of luminal A cases
(95%Cl: 1.5; 11.6). Although not significant, also HER2+/neu showed a higher risk for death compared with luminal A (HR: 1.4; 95%Cl: 0.3; 6.4).
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