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According to the St. Gallen 2011 consensus, proper qualification of breast cancer 
patients for treatment requires taking into consideration the division into biolog-
ical types of neoplasms. The goal of this work was to assess the prevalence of all 
biological types of breast cancer in the population of Kuyavian-Pomeranian prov-
ince. We determined the influence of particular types of neoplasms on the degree 
of disease progression and the choice of therapeutic management. 
The study was conducted on a group of 2653 patients treated surgically due to malig-
nant breast tumors in the Oncology Centre in Bydgoszcz. In the analyzed clinical ma-
terial we determined the biological type of cancer as well as other prognostic factors.
The most commonly identified types of cancer were luminal B1 type (38.4%) and 
luminal A type (27.4% of cases), followed by a triple-negative type, luminal B2 
type and HER2-positive type (respectively: 11.4%, 10.2%, and 6.9% of patients). 
Estrogen receptors were present in 81.1% and progesterone receptors in 71.4%  
of subjects. HER2 overexpression was identified in 17.3% of patients. 
Routine use of a biology-based division into cancer types influences the choice  
of anti-cancer treatment. Diagnosis of luminal A type of tumor more commonly than 
other biological types of cancer coexists with lower clinical and pathological disease 
staging. It allows for more frequent use of sparing surgical techniques in patients.  
It also makes systemic neoadjuvant chemotherapy unnecessary in the majority of 
patients (differences in such cases exhibit statistical significance of p < 0.0001). 
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Introduction

The possibility of obtaining good long-term treat-
ment outcomes among breast cancer patients largely 
depends on the degree of disease progression. It is 

also a result of proper antineoplastic treatment [1] 
and is influenced by the risk factor status [2]. 

Breast cancer is the most common malignant dis-
ease in women in Poland and other developed coun-
tries [2]. Poland is one of the countries characterized 

https://www.ncbi.nlm.nih.gov/pubmed/?term=1.%09Jacson+VP.+Screening+mammography%3B+controversies+and+headlines.
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Kami%C5%84ska+M%2C+Ciszewski+T%2C+%C5%81opacka-Szatan+K.+Breast+cancer+risk+factors.
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Kami%C5%84ska+M%2C+Ciszewski+T%2C+%C5%81opacka-Szatan+K.+Breast+cancer+risk+factors.
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by a dynamic increase in the number of new cases of 
breast cancer. In 2010, the number of new cases was 
more than 30% higher than 10 years before [3].

According to the classification of identified risk 
factors in breast cancer proposed by the College of 
American Pathologists, three groups may be distin-
guished [4] (first group – prognostic factors of proven 
value used in management of the treatment; second 
group – factors being tested in clinical trials; third 
group – factors that do not meet current criteria for 
the first and second group). The group of factors with 
the greatest prognostic value includes primary lesion 
size, axillary lymph node status, histological type and 
grading of the lesion, as well as tumor steroid recep-
tor status.

As demonstrated by the results of subsequent stud-
ies, the primary division of prognostic factors into 
groups became partially outdated and had to be up-
dated [5, 6]. The expansion includes human epidermal 
growth factor receptor 2 (HER2) status, level of prolif-
eration markers (Ki-67 mitotic index) and the biolog-
ical type of breast cancer, which became indispensable 
when making decisions regarding the planned course 
of treatment [2, 7, 8, 9, 10, 11, 12, 13]. 

Over the last several years the importance of de-
termining the biology-based cancer type has grown. 
According to Cheang et al. [10] and Nielsen et al. 
[14], it requires determination of estrogen receptor 
(ER), progesterone receptor (PgR), and HER2 re-
ceptor status as well as the Ki-67 mitotic index val-
ue. The obtained results enable identification of the 
cancer type [luminal A type: ER(+) and/or PgR(+), 
HER2(–), Ki-67 < 14%; luminal B1 type: ER(+) 
and/or PgR(+), HER2(–), Ki-67 ≥ 14%; luminal 
B2 type: ER(+) and/or PgR(+), HER2(+), Ki-67  
≥ 14%; HER2(+); HER2-positive type – ERBB2(+): 
ER(–), PgR(–), HER2(+); triple-negative type – bas-
al-like: ER(–), PgR(–), HER2(–)] [8]. According to 
the 2011 St. Gallen consensus, classification of breast 
cancer into biological types is included in generally 
accepted standards of treatment [8]. 

Current literature provides only limited informa-
tion on the prevalence of biological types of breast 
cancer all over Poland and in particular regions of 
our country. Statistical data from several reports on 
the problem describe small populations of patients 
or use a simplified classification of this malignancy 
[15, 16]. 

The goal of this study was to assess the frequen-
cy of occurrence of biological breast cancer types in 
population of Kuyavian-Pomeranian province of Po-
land. We also determined the impact of specific types 
of neoplasms on disease advancement and choice of 
therapeutic management (mainly with regard to the 
possibility of application of sparing surgical tech-
niques and the need for systemic neoadjuvant che-
motherapy).

Material and methods

Study group

A group of 2653 consecutive breast cancer pa-
tients was subject to surgical treatment in the De-
partment of Clinical Breast Cancer and Reconstruc-
tive Surgery of the Oncology Center in Bydgoszcz 
(1715 patients treated in 2011-2012 – retrospec-
tive group; 938 patients treated in 2014 – the clin-
ical material collected prospectively). 

The study included 2374 patients diagnosed 
with ductal or lobular type of invasive cancer. We 
also included cases of invasive breast cancer diag-
nosed on the basis of histopathological assessment 
performed after preoperative chemotherapy (in 
some patients it made unequivocal identification 
of one of two mentioned histological cancer types 
impossible).

Patients with other forms of invasive breast can-
cer (99 patients), breast malignancies of non-epi-
thelial origin (16 patients), secondary breast tu-
mors (metastasis of another tumor to the mammary 
gland – 6 patients) and cases of in-situ intraductal 
carcinoma (158 patients) were excluded from the 
study. 

In the analyzed group of patients we determined 
the biological type of breast cancer (according to 
the criteria specified above) and the status of select-
ed prognostic factors: presence of hormone recep-
tors (ER and PgR), expression of the HER2 recep-
tor, Ki-67 index value, histological type of cancer 
and histological grading of the neoplasm. 

In order to assess clinical staging (cTNM) the re-
sults of the physical examination and preoperative 
imaging studies were used. In order to determine 
pathological disease stage (pTNM) we used infor-
mation from the pathology report [17]. The analy-
sis included patients who had not been subjected to 
induction or neoadjuvant treatment. 

Menopausal status of patients was determined 
based on the data from physical examination. Per-
imenopausal age was identified in the absence of 
menstrual bleeding in a non-pregnant patient (or 
in the presence of menstrual cycle disorders) in the 
period of two years from the last regular menstrua-
tion. No additional assessment of steroid hormone 
levels in the serum was performed in those patients. 

When determining the proportion of patients 
subjected to breast-conserving treatment (BCT) 
we took into consideration cases where the primary 
surgical procedure had to be radicalized (patients 
required extension of surgical treatment to simple 
mastectomy). We also established the proportion 
of patients referred for sentinel lymph node biopsy 
(SLNB). In the course of qualification for sparing 
surgical procedures we applied generally accepted 
rules of therapeutic management [18]. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%C5%9Bniczak+B%2C+Krasomski+G%2C+Oszukowski+P+et+al.+Incidence+of+and+mortality+from+breast+cancer+among+women+in+Poland+in+the+years+2001-2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Fitzgibbons+PL%2C+Page+DL%2C+Weaver+D%2C+et+al.+Prognostic+factors+in+breast+cancer.+College+of+American+Pathologists+Consensus+Statement+1999.
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Sturgeon+CM%2C+Duffy+MJ%2C+Stenman+UH%2C+et+al.+National+Academy+of+Clinical+Biochemistry+laboratory+medicine+practice+guidelines+for+use+of+tumour+markers+in+testicular%2C+prostate%2C+colorectal%2C+breast%2C+and+ovarian+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=17954709
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Kami%C5%84ska+M%2C+Ciszewski+T%2C+%C5%81opacka-Szatan+K.+Breast+cancer+risk+factors.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rouzier+R%2C+Perou+CM%2C+Symmans+WF%2C+et+al.+Breast+cancer+molecular+subtypes+respond+differently+to+preoperative+chemotherapy.
https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Goldhirsch+A%2C+Wood+WC%2C+Coates+AS%2C+and+panel+members.+Strategies+for+subtypes-dealing+with+the+diversity+of+breast+cancer%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+Primary+Therapy+of+Early+Breast+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.%09Cheang+MC%2C+Chia+SK%2C+Voduc+D%2C+et+al.+Ki67+index%2C+HER2+status%2C+and+prognosis+of+patients+with+luminal+B+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/22085360
https://www.ncbi.nlm.nih.gov/pubmed/?term=12.%09Huszno+J%2C+Badora+A%2C+Nowara+E.+The+influence+of+steroid+receptor+status+on+the+cardiotoxicity+risk+in+HER2-positive+breast+cancer+patients+receiving+trastuzumab.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+value+of+PIK3CA+mutation+status%2C+PTEN+and+androgen+receptor+expression+for+metastasis-free+survival+in+HER2-positive+breast+cancer+patients+treated+with+trastuzumab+in+adjuvant+setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.%09Cheang+MC%2C+Chia+SK%2C+Voduc+D%2C+et+al.+Ki67+index%2C+HER2+status%2C+and+prognosis+of+patients+with+luminal+B+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=14.%09Nielsen+TO%2C+Hsu+FD%2C+Jensen+K%2C+et+al.+Immunohistochemical+and+clinical+characterization+of+the+basal-like+subtype+of+invasive+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+ER%2FPR%2FHER2%2C+basal+markers+and+adhesion+molecules+in+primary+breast+cancer+and+in+lymph+nodes+metastases%3A+a+comparative+immunohistochemical+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/17372238
https://www.ncbi.nlm.nih.gov/pubmed/24099077
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Immunohistochemistry

ER, PgR and HER2 receptors and Ki-67 protein 
were determined immunohistochemically in stan-
dard 4-5 µm sections, cut from breast cancer tissue, 
fixed in 10% buffered formaldehyde and embedded 
in paraffin. The ER, PR and HER2 receptors were 
labeled immunohistochemically using an automated 
slide stainer (Bench MarkXT, Ventana), after heating 
to 60°C. All procedures, including antigen retrieval 
and blocking of endogenous peroxidase activity, were 
performed automatically by the Benchmark system. 
After deparaffinization and antigen retrieval the anti-
bodies anti-ER (SP1 250), anti-PgR (clone 1E2) and 
4B5 were applied for 20 minutes. Antibodies’ bind-
ing sites were visualized using ultra View Universal 
DAB Detection Kit (Ventana Medical Systems, SA), 
according to the manufacturer’s instructions. Af-
ter counterstaining with hematoxylin, sections were 
dehydrated and coverslipped using a mounting me-
dium (Consul Mount; Thermo Fisher Scientific Inc. 
Waltham, MA, USA). 

For Ki-67 expression, 4-5 µm sections, after heat-
ing to 60°C, were deparaffinized and antigen re-
trieved in high pH buffer (Dako, Carpinteria, CA, 
USA) in PT Link equipment (Dako, Carpinteria, CA, 
USA). The subsequent steps of immunostaining were 
done using Autostainer Link 48 (Dako, Carpinteria, 
CA, USA). After blocking the activity of endogenous 
peroxidase with hydrogen peroxide, sections were 
incubated with anti-Ki-67 (for 20 minutes). Anti-
gen-linked antibodies were visualized using the sys-
tem EnVision+ System-HRP and diaminobenzidine 
(Dako, Carpinteria, CA, USA), then the slides were 
stained with hematoxylin and preparations were cov-
erslipped (Consul Mount; Thermo Fisher Scientific 
Inc. Waltham, MA, USA). 

Assessment of immunohistochemically stained 
sections

The hormonal nuclear receptors’ (ER and PgR) 
status was assessed semiquantitatively with simul-
taneous evaluation of expression intensity (IS) and 
percentage (PS) of labeled neoplastic cells. IS was 
assessed using the following scale: 0 – no staining,  
1 – low staining intensity, 2 – moderate staining in-
tensity, 3 – high staining intensity. PS was assessed 
using a 6-grade scale, as follows: 0 – no labeled neo-
plastic cells, 1 – immunoreactivity in up to 1% of 
neoplastic cells; 2 – immunoreactivity in > 1-10% of 
neoplastic cells, 3 – immunoreactivity in >10-33.3% 
of neoplastic cells, 4 – immunoreactivity in >33.3-
66.6% of neoplastic cells, 5 – immunoreactivity in 
more than 66.6% of neoplastic cells. 

Immunohistochemically determined HER2 re-
ceptor expression was assessed using the 4-grade 
scale specified by the American Society of Clinical 

Oncology/College of American Pathologists [19]. 
According to these criteria, cancers with no mem-
brane staining were classified as HER2 0 (negative). 
Cancers with weak and heterogeneous HER2 mem-
brane expression were classified as HER2 1+ (neg-
ative). Cancers with weak or heterogeneous mem-
brane expression present in at least 10% of cancer 
cells were qualified as HER2 2+ (ambiguous). Can-
cers classified as HER2 3+ (positive) showed strong, 
uniform HER2 membrane expression for at least 
30% of cancer cells. 

Ki-67 expression was analyzed by assessing the 
percentage of breast cancer cell nuclei that express 
the tested antigen. In order to enable statistical com-
parisons, the acquired results were divided into per-
centage ranges corresponding to proliferation grades 
as indicated by Goldhirsch et al. [20]. The following 
ranges of Ki-67 values were distinguished: below 
15% (low proliferation index), 15-30% (intermediate 
proliferation index), and above 30% (high prolifera-
tion index). In the case of the latter interval calcula-
tions were performed on two separate groups of pa-
tients: Ki-67 values of 31-45% and >45%. 

Moreover, while determining the steroid receptor 
status (ER, PgR), we evaluated the consequences of 
changes in the diagnostic criteria regarding those 
studies. According to the 2009 St. Gallen confer-
ence guidelines, positive estrogen and progesterone 
receptor status is determined by the presence of color 
reaction regardless of the percentage of marked cells 
[20]. This accepted consensus replaced a previous 
one, based on which the test result was positive when 
over 10% of evaluated cells were stained. 

Statistical analysis

The data are presented in tables as numbers and 
percentage values in groups as well as mean tumor 
sizes with standard deviations. Statistical analyses 
were performed using Statistica software by StatSoft 
Co. (v. 10, StatSoft Inc. 2011). The c2 test was used 
for comparison of proportions of qualitative variables. 
ANOVA test was used for analysis of a continuous 
variable (tumor size); post-hoc tests were performed 
using Tukey’s method. Differences were considered 
statistically significant if the p value was below 0.05. 

Results

The study group included 2367 women and  
7 men; mean patient age was 58.0 ±11.2 years  
(22 to 90 years). As many as 67.5% of patients were 
in postmenopausal age (Table I). 

In 47.5% of patients the primary tumor size did 
not exceed 2 cm (clinical assessment – cT1). Stages 
I and II of clinical disease progression were diagnosed 
most frequently in the analyzed group – 44.5% and 
44.2% of patients, respectively. 

https://www.ncbi.nlm.nih.gov/pubmed/24099077
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Table I. Breast cancer patients referred for surgical treatment – clinical data

features 2011-2012
n = 1562 (%)

2014
n = 812 (%)

tOtal

n = 2374 (%)
p

Age (years)

< 40 85 (5.4) 43 (5.3) 128 (5,4) 0.9183

40-60 854 (54.6) 392 (48.3) 1246 (52.5) 0.0035

> 60 623 (39.9) 377 (46.4) 1000 (42.1) 0.0023

Menopausal status

premenopausal 317 (20.3) 93 (11.5) 410 (17.3) < 0.0001

perimenopausal 208 (13.3) 147 (18.1) 355 (15.0) 0.0019

postmenopausal 1033 (66.1) 569 (70.1) 1602 (67.5) 0.0484

men 4 (0.3) 3 (0.4) 7 (0.3) 0.6407

Size of primary tumor – clinical assessment (cT) 

T1 739 (47.3) 389 (47.9) 1128 (47.5) 0.7812

T2 673 (43.1) 328 (40.4) 1001 (42.2) 0.2063

T3 66 (4.2) 41 (5.0) 107 (4.5) 0.3711

T4 84 (5.4) 54 (6.7) 138 (5.8) 0.2002

Classification of clinical stage assessment (cTNM) 

I A 681 (43.6) 375 (46.2) 1056 (44.5) 0.2265

II A 440 (28.2) 265 (32.6) 705 (29.7) 0.0260

II B 269 (17.2) 76 (9.4) 345 (14.5) < 0.0001

III A 76 (4.9) 32 (3.9) 108 (4.5) 0.2876

III B 80 (5.1) 49 (6.0) 129 (5.4) 0.3577

III C 13 (0.8) 6 (0.7) 19 (0.8) 0.7909

IV 3 (0.2) 9 (1.1) 12 (0.5) 0.0034

Histological type of the tumor

invasive ductal 1297 (83.0) 668 (82.3) 1965 (82.8) 0.6684

invasive lobular 179 (11.5) 76 (9.4) 255 (10.7) 0.1176

invasive (post-chemotherapy) 86 (5.5) 68 (8.4) 154 (6.5) –

Grade of histological malignancy

G1 97 (6.2) 28 (3.4) 125 (5.3) 0.0037

G2 972 (62.2) 591 (72.8) 1563 (65.8) < 0.0001

G3 358 (22.9) 111 (13.7) 469 (19.8) < 0.0001

unknown 135 (8.6) 82 (10.1) 217 (9.1) –

Size of primary tumor – pathological assessment (pT; n = 2057) 

T1 813 (59.4) 387 (56.2) 1200 (58.3) 0.1649

T2 509 (37.2) 281 (40.8) 790 (38.4) 0.1132

T3 30 (2.2) 10 (1.5) 40 (1.9) 0.2806

T4 16 (1.1) 10 (1.5) 26 (1.3) 0.4381

Tx 1 (0.1) 0 (0.0) 1 (0.0) –
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features 2011-2012
n = 1562 (%)

2014
n = 812 (%)

tOtal

n = 2374 (%)
p

Axillary lymph node status – pathological assessment (pN; n = 2057) 

N0 856 (62.5) 485 (70.3) 1341 (65.2) 0.0005

N1 289 (21.1) 112 (16.3) 401 (19.5) 0.0095

N2 121 (8.8) 59 (8.6) 180 (8.8) 0.8795

N3 97 (7.1) 24 (3.5) 121 (5.9) 0.0011

Nx 6 (0.4) 8 (1.2) 14 (0.7) –

Estrogen receptor status

positive 1271 (81.4) 654 (80.5) 1925 (81.1) 0.5952

negative 286 (18.3) 156 (19.2) 442 (18.6) 0.5930

unknown 5 (0.3) 2 (0.2) 7 (0.3) –

Progesterone receptor status

positive 1141 (73.0) 554 (68.2) 1695 (71.4) 0.0141

negative 416 (26.6) 256 (31.5) 672 (28.3) 0.0119

unknown 5 (0.3) 2 (0.2) 7 (0.3) –

HER2 receptor status

positive 265 (17.0) 146 (18.0) 411 (17.3) 0.5415

negative 1277 (81.8) 662 (81.5) 1939 (81.7) 0.8577

unknown 20 (1.3) 4 (0.5) 24 (1.0) –

Ki67 value

0-14% 476 (30.5) 207 (25.5) 683 (28.8) 0.0107

15-30% 479 (30.7) 317 (39.0) 796 (33.5) < 0.00001

31-45% 151 (9.7) 97 (11.9) 248 (10.4) 0.0965

> 45% 239 (15.3) 154 (19.0) 393 (16.6) 0.0214

unknown 217 (13.9) 37 (4.6) 254 (10.7) –

Molecular type of the breast cancer – St Gallen 2011

luminal A 446 (28.6) 204 (25.1) 650 (27.4) 0.0697

luminal B1 572 (36.6) 339 (41.7) 911 (38.4) 0.0153

luminal B2 159 (10.2) 84 (10.3) 243 (10.2) 0.9392

HER2 positive 106 (6.8) 58 (7.1) 164 (6.9) 0.7844

triple-negative 176 (11.3) 94 (11.6) 270 (11.4) 0.8273

unknown 103 (6.6) 33 (4.1) 136 (5.7) –

Surgical procedures 

BCT 784 (50.2) 461 (56.8) 1245 (52.4) 0.00229

SLNB 999 (64.0) 627 (77.2) 1626 (68.5) < 0.00001

Systemic neoadjuvant/preoperative treatment

chemotherapy 185 (11.8) 120 (14.8) 305 (12.8) 0.0381

endocrine therapy 8 (0.5) 4 (0.5) 12 (0.5) 0.8325

no 1369 (87.6) 688 (84.7) 2057 (86.6) 0.0490
BCT – breast-conserving treatment; SLNB – sentinel lymph node biopsy

Table I. Cont.
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Ductal type of invasive breast carcinoma was 
diagnosed in 82.8% and lobular type in 10.7% of 
patients. Invasive breast carcinoma without specif-
ic diagnosis was identified in 6.5% of subjects (154 
patients subjected to neoadjuvant preoperative che-
motherapy). A total of 65.8% of patients were diag-
nosed with intermediate grade of malignancy (G2). 

In 58.3% of subjects (patients who had undergone 
primary surgical treatment) the size of the tumor as 
indicated by histopathological examination did not 
exceed the diameter of 2 cm (pT1). 

Presence of estrogen receptors was identified in tu-
mor cells of 81.1% of patients and progesterone re-
ceptors were found in 71.4% of patients. HER2 over-
expression (or c-erbB-2 gene amplification) concerned 
17.3% of patients from the study group, and in 28.8% 
of subjects the Ki-67 mitotic index did not exceed 14%. 

Luminal B1 cancer was the most frequently diag-
nosed biological type of cancer in the study group 
(38.4% of patients), followed by luminal A type of 
tumor (27.4% of patients). Detailed data regarding 
the remaining biological types of cancer and other 
analyzed clinical variables are presented in Table I. 

Breast sparing surgery was performed in 1245 
(52.4%) patients, and 1626 (68.5%) patients were 
referred for treatment with the intention of sparing 
axillary lymph nodes (sentinel node biopsy proce-
dure). As many as 13.4% of all patients required sys-
temic neoadjuvant or induction chemotherapy. 

The lowest degree of neoplastic disease progres-
sion (determined by the size of primary tumor – cT, 
pT and axillary lymph node status – pN) was identi-
fied in patients with luminal A type of breast carci-
noma. Observed differences between results acquired 
in this group of patients and the remaining subjects 
exhibited statistical significance (Table II; does not 
display patients excluded due to incomplete data). 
Breast-conserving surgery was possible in 65% of pa-
tients with luminal A type of tumor. Almost 83% of 
those patients were qualified for sentinel lymph node 
biopsy. Conserving treatment was the least often pos-
sible in patients with HER2-positive type of cancer 
(respectively 34.1% and 49.4% of patients). 

Discussion

Introducing determination of HER2 receptor 
status and the Ki-67 mitotic index value enabled 
widespread use of breast cancer classification into bi-
ological types. Distinguishing cancer types enabled 
comprehensive consideration of the prognostic value 
of a group of factors characterized by high prognostic 
significance [10, 14]. 

The most frequently diagnosed biological cancer 
types in our study group were the luminal B1 type 
(38.4% of patients) and luminal A type (27.4% of 
cases). 

As indicated by studies of Adamczyk et al., luminal 
A type was the most commonly identified biological 
type of breast carcinoma among patients treated sur-
gically in the Institute of Oncology in Cracow (about 
60% of cases), followed by a triple negative type 
(about 25% of patients) [15]. However, the analysis 
encompassed a small, preselected group of patients 
(108 women). Moreover, the authors applied sim-
plified criteria for the diagnosis of luminal A (ER+, 
PgR+, HER2–) and luminal B (ER+, PgR+, 
HER2+) types of cancer, which did not take into con-
sideration the value of the Ki-67 mitotic index. 

Yang et al. [16] did not take advantage of the val-
ue of the Ki-67 index either. The authors presented 
an analysis of a group of 804 patients treated at on-
cological centers in Warsaw and Lodz in 2000-2003. 
Applying the above-mentioned criteria for diagnosis 
of luminal A and luminal B types of breast cancer, 
the authors identified them in 68.7% and 6% of cas-
es, respectively. The HER2-positive type was diag-
nosed in 7.6% of patients and triple negative type 
in 11.8%. It is therefore not possible to compare the 
data reported in those two studies with our results. 

The analysis by Mazouni et al. also did not take 
the Ki-67 mitotic index into consideration [21]. The 
authors found a similar percentage distribution of 
cancer types as in the previously mentioned studies. 
Among 1194 patients treated due to primary breast 
carcinoma during 2004-2010, the luminal A type of 
neoplasm was diagnosed in 63.2% of patients (ER+, 
PgR+, HER2- and G1 or G2), luminal B1 type in 
13.8% (ER+, PgR+, HER2- and G3), luminal B2 
type in 6.9% of cases (vs 10.2% in our clinical ma-
terial), HER2-positive type in 5.0% of patients (vs 
6.9%), and triple negative type in 11.1% (vs 11.4%). 

The St. Gallen criteria for division of breast cancer 
into three biological types [8] provide an unequivocal 
and reproducible method for distinguishing specific 
groups of patients. It is particularly important in the 
case of luminal A breast cancer type. In our study, 
comparison of clinical data from luminal A patients 
with other groups demonstrated statistically signifi-
cant differences (Table II). 

Results similar to those presented in our study 
were also obtained by Puig-Vives et al. [22]. Analysis 
of prevalence of particular cancer types in a popula-
tion of patients inhabiting the regions of Spain’s Med-
iterranean coast revealed that in 68.7% of patients 
the tumor exhibited expression of steroid receptors 
and lacked HER2 overexpression (luminal A or B1 
type). Luminal B2 type was found in 12.5% of cases, 
HER2-positive type in 7.0%, and triple-negative type 
in 11.8% of patients. The study was based on data 
analysis in a very large group of patients (3480 pa-
tients). Similar rates of distribution of specific biolog-
ical types of breast cancer in European patient popu-
lations were also found in other studies [23, 24, 25]. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+ER%2FPR%2FHER2%2C+basal+markers+and+adhesion+molecules+in+primary+breast+cancer+and+in+lymph+nodes+metastases%3A+a+comparative+immunohistochemical+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/17372238
https://www.ncbi.nlm.nih.gov/pubmed/?term=21.%09Mazouni+C%2C+Rimareix+F%2C+Mathieu+MC%2C+et+al.+Outcome+in+breast+molecular+subtypes+according+to+nodal+status+and+surgical+procedures
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/?term=24.%09Caldarella+A%2C+Crocetti+E%2C+Bianchi+S%2C+et+al.+Female+breast+cancer+status+according+to+ER%2C+PR+and+HER2+expression%3A+a+population+based+analysis.
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Breast cancer suBtypes and their influence on staging and therapeutic management

Presence of differences in prevalence of particular 
biological breast cancer types among women, repre-
sentatives of various races, was demonstrated in stud-
ies encompassing European and Asian patient popu-
lations. According to Su et al., higher prevalence of 
HER2-positive cancer is found in the population of 
Chinese women – about 13.7% of cases [26]. Thus, 
it is significantly higher than that observed in Europe 
and North America (4-8% of patients) [21, 22, 23, 
24, 25, 27], including our clinical material (7.3% of 
patients). 

On the other hand, triple negative type is more 
common among the northern African American pop-
ulation than among Caucasians. Its prevalence varies 
from 14% (postmenopausal patients) to 39% (pre-
menopausal patients) of all breast cancers [27, 28]. 
Most authors report higher prevalence of this type of 
cancer among young patients and coexistence with 
higher disease staging regardless of the analyzed pop-
ulation. 

As noted by Zubor et al., who analyzed cases of 
breast cancer in Slovakia and Turkey, there are sig-
nificant differences with regard to the presence of 
steroid receptors and HER2 expression in neoplas-
tic cells. Expression of ER and PgR was noted in 
54.6% of patients in Slovakia and 49.0% in Turkey  
(p < 0.001). However, an inverse correlation was re-
lated to the presence of HER2 receptor (21.2% vs 
28.5%) [29]. The report did not analyze the prev-
alence of specific biological types of breast cancer. 
However, it did provide valuable information regard-
ing prevalence of previously mentioned prognostic 
factors in both patient groups. 

Analysis of clinical data in breast cancer patients 
taking into consideration biological types of neo-
plasm may provide proof of significant diversity 
among this group of patients. A study in the Insti-
tute Gustave Roussy in Villejuif showed that it con-
cerned age, menopausal status of patients, as well as 
the possibility of performing breast-sparing surgery 
and sentinel lymph node biopsy. Lymph node metas-
tases were most often found in patients with luminal 
B1 and HER2-positive types of cancer (in both cas-
es the differences were statistically significant, with  
p < 0.001) [21]. 

Similar dependence between cancer type and per-
centage of nodal metastases was corroborated by oth-
er authors. The risk of lymph node lesions increased 
in cases of cancers exhibiting HER2 overexpression 
[27, 30]. However, it was notably lower among pa-
tients with luminal A type of cancer and triple nega-
tive tumors [31, 32] (in our study this proportion was 
26.4% and 32.2%, respectively). 

Due to a high proportion of lymph node metas-
tases noted among patients with luminal B1 and 
HER2-positive cancers (exceeding 50% of the total 
number of cases – vs 38.6% and 42.1%, respective-

ly, in our material), Reyal et al. suggested the need 
for consideration of SLNB in these groups of patients 
[30]. However, possible changes in patient qualifica-
tion for this type of procedure proposed by the au-
thors have not been widely accepted. 

In the analyzed clinical material we found sta-
tistically significant differences with regard to the 
percentage of axillary lymph node metastases. They 
were particularly apparent when comparing the re-
sults obtained from patients with luminal A breast 
cancer type and the remaining groups of patients (in-
cluding a proportion of patients without metastases 
– pN0, as well as more advanced axillary infiltration 
– pN2 and pN3). Division of breast cancer into bio-
logical types may therefore be helpful in determining 
the risk of metastases to the local lymphatic system. 

As shown by research conducted at a center in 
Izmir, there is an increased risk of axillary lymph 
node metastases among breast cancer patients re-
gardless of biological type of neoplasm. It is enabled 
by determination of chemokine receptor 4 (CXCR4) 
expression. Elevated CXCR4 expression was found in 
90% (in HER2-positive breast cancer) to 78.5% of 
patients (luminal A type of cancer) with metastases 
to the axillary fossa [33]. Use of tests determining the 
degree of expression of selected gene panels may also 
be helpful [34, 35]. According to the authors’ sug-
gestions, these tests may be a valuable addition to the 
panel of prognostic factors used to date. However, 
their broader application requires analyses on larger 
groups of patients. 

Depending on the studied group, in our clin-
ical material breast sparing treatment was possi-
ble in 34.1% to 64.9% of cases (least frequently in 
HER2-positive cancers). On the other hand, between 
49.4% (also HER2-positive cancer) and 82.8% of 
patients were qualified for the sentinel lymph node 
procedure. 

A similar relationship involving the possibility of 
BCT was noted by Puig-Vives et al. [22]. An analysis 
performed on a population of women living in south-
ern Spain showed that breast-conserving treatment 
was least often possible in patients with HER2-pos-
itive type of cancer – 39.1% of cases. It was directly 
related to the presence of the greatest proportion of 
tumors exceeding 5 cm in diameter (10.8% of cases) 
or 2-5 cm in diameter (54.2%), as well as multifocal 
lesions (23.5% of patients) in this group of patients. 

It should be remembered that the primarily es-
tablished biological type of cancer might change. As 
reported by Abolinš et al., a patient with HER2-pos-
itive breast cancer underwent conversion of the pri-
mary tumor as a result of immunotherapy (trastu-
zumab). A triple negative type of cancer diagnosed 
on the basis of immunohistochemical examination of 
metastatic lesions required modification of treatment 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Distinct+distribution+and+prognostic+significance+of+molecular+subtypes+of+breast+cancer+in+Chinese+women%3A+a+population-based+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=21.%09Mazouni+C%2C+Rimareix+F%2C+Mathieu+MC%2C+et+al.+Outcome+in+breast+molecular+subtypes+according+to+nodal+status+and+surgical+procedures
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/?term=24.%09Caldarella+A%2C+Crocetti+E%2C+Bianchi+S%2C+et+al.+Female+breast+cancer+status+according+to+ER%2C+PR+and+HER2+expression%3A+a+population+based+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carey+LA%2C+Perou+CM%2C+Livasy+CA%2C+et+al.+Race%2C+breast+cancer+subtypes%2C+and+survival+in+the+Carolina+Breast+Cancer+Study.+JAMA+2006%3B+295%3A+2492-2502
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carey+LA%2C+Perou+CM%2C+Livasy+CA%2C+et+al.+Race%2C+breast+cancer+subtypes%2C+and+survival+in+the+Carolina+Breast+Cancer+Study.+JAMA+2006%3B+295%3A+2492-2502
https://www.ncbi.nlm.nih.gov/pubmed/?term=28.%09Kwan+ML%2C+Kushi+LH%2C+Weltzien+E%2C+et+al.+Epidemiology+of+breast+cancer+subtypes+in+two+prospective+cohort+studies+of+breast+cancer+survivors.
https://www.ncbi.nlm.nih.gov/pubmed/24195517
https://www.ncbi.nlm.nih.gov/pubmed/?term=21.%09Mazouni+C%2C+Rimareix+F%2C+Mathieu+MC%2C+et+al.+Outcome+in+breast+molecular+subtypes+according+to+nodal+status+and+surgical+procedures
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+molecular+subtype+classification+is+a+determinant+of+sentinel+node+positivity+in+early+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basal+breast+cancer+molecular+subtype+predicts+for+lower+incidence+of+axillary+lymph+node+metastases+in+primary+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Axillary+lymph+node+status+of+operable+breast+cancers+by+combined+steroid+receptor+and+HER-2+status%3A+triple+positive+tumours+are+more+likely+lymph+node+positive.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+molecular+subtype+classification+is+a+determinant+of+sentinel+node+positivity+in+early+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+CXCR4+and+%CE%B3-catenin+expression+pattern+in+breast+cancer+subtypes+and+their+relationship+to+axillary+nodal+involvement.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impact+of+the+21-Gene+Recurrence+Score+Assay+in+adjuvant+chemotherapy+selection+for+node-negative%2C+hormone+receptor-positive+breast+cancer+in+the+Chinese+population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=35.%09Xia+R%2C+Chen+S%2C+Zhang+W%2C+et+al.+A+39-gene+signature+is+associated+with+early+occurrence+of+distant+metastasis+in+primary+lymph-node+negative+breast+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.
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[36]. As suggested by the authors, similar lesions 
might also apply to other combinations of results. 

Within the described groups of patients, different 
frequency of occurrence of analyzed prognostic fac-
tors was observed. It involved especially clinical stage 
assessment and grade of histological malignancy, pro-
gesterone receptor status as well as age and meno-
pausal status of the patients (statistically significant 
differences). In the second time period application of 
breast-conserving treatment was more often possible. 

Conclusions

Classification of breast cancer into biological types 
enables comprehensive application of a group of 
highly valuable prognostic factors. It may therefore 
increase the likelihood of appropriately determining 
the degree of clinical and pathological disease pro-
gression as well as predicting long-term treatment 
outcomes. 

Naturally, introduction of the previously men-
tioned classification of biological types of breast can-
cer does not solve all of the problems that appear in 
the course of treatment planning. The biological type 
of breast cancer allows for precise determination of 
systemic treatment. It particularly pertains to indica-
tions for chemotherapy (neoadjuvant, adjuvant) and 
the choice of drugs in targeted treatment (especially 
anti-HER2 biological therapy). However, the choice 
of appropriate procedure is still determined by the 
result of clinical examination of the patient (physical 
examination, imaging studies). So far we have been 
unable to replace the significance of primary tumor 
size assessment as well as lymph node status in that 
regard. 

Diagnosis of luminal A type of breast cancer more 
often than other biological types coexists with lower 
disease staging (in clinical as well as pathological as-
sessment). It allows for more frequent use of surgical 
sparing techniques and reduced need for use of sys-
temic neoadjuvant therapy (differences noted in such 
cases are statistically significant – p < 0.05). 

The authors declare no conflict of interest.

References
1. Jacson VP. Screening mammography; controversies and head-

lines. Radiology 2002; 225: 323-326.
2. Kamińska M, Ciszewski T, Łopacka-Szatan K. Breast cancer 

risk factors. Menopause Rev 2015; 14: 196-202.
3. Leśniczak B, Krasomski G, Oszukowski P et al. Incidence of 

and mortality from breast cancer among women in Poland in 
the years 2001-2010. Menopause Rev 2014; 13: 344-347. 

4. Fitzgibbons PL, Page DL, Weaver D, et al. Prognostic factors 
in breast cancer. College of American Pathologists Consensus 
Statement 1999. Arch Pathol Lab Med 2000; 124: 966-978.

5. Sturgeon CM, Duffy MJ, Stenman UH, et al. National Acad-
emy of Clinical Biochemistry laboratory medicine practice 

guidelines for use of tumour markers in testicular, prostate, 
colorectal, breast, and ovarian cancers. Clin Chem 2008; 54: 
11-79.

6. Harris L, Fritsche H, Mennel R, et al. American Society of 
Clinical Oncology. American Society of Clinical Oncology 
2007 update of recommendations for the use of tumor markers 
in breast cancer. J Clin Oncol 2007; 25: 5287-5312.

7. Rouzier R, Perou CM, Symmans WF, et al. Breast cancer mo-
lecular subtypes respond differently to preoperative chemo-
therapy. Clin Cancer Res 2005; 11: 5678-5685.

8. Goldhirsch A, Wood WC, Coates AS, and panel members. 
Strategies for subtypes-dealing with the diversity of breast 
cancer: highlights of the St Gallen International Expert Con-
sensus on the Primary Therapy of Early Breast Cancer 2011. 
Ann Oncol 2011; 22: 1736-1747. 

9. Winczura P, Senkus-Konefka E, Jassem J. Polish and inter-
national recommendations on the treatment of breast cancer. 
Nowotwory J Oncol 2013; 63: 58-65.

10. Cheang MC, Chia SK, Voduc D, et al. Ki67 index, HER2 sta-
tus, and prognosis of patients with luminal B breast cancer.  
J Natl Cancer Inst 2009; 101: 736-750. 

11. Tvedskov TF, Bartels A, Jensen MB, et al. Evaluating TIMP-1, 
Ki67, and HER2 as markers for non-sentinel node metastases 
in breast cancer patients with micrometastases to the sentinel 
node. APMIS 2011; 119: 844-852. 

12. Huszno J, Badora A, Nowara E. The influence of steroid recep-
tor status on the cardiotoxicity risk in HER2-positive breast 
cancer patients receiving trastuzumab. Arch Med Sci 2015; 11: 
371-377. 

13. Adamczyk A, Niemiec J, Janecka A, et al. Prognostic value of 
PIK3CA mutation status, PTEN and androgen receptor ex-
pression for metastasis-free survival in HER2-positive breast 
cancer patients treated with trastuzumab in adjuvant setting. 
Pol J Pathol 2015; 66: 133-141. 

14. Nielsen TO, Hsu FD, Jensen K, et al. Immunohistochemical 
and clinical characterization of the basal-like subtype of inva-
sive breast carcinoma. Clin Cancer Res 2004; 10: 5367-5374. 

15. Adamczyk A, Niemiec J, Ambicka A, et al. Expression of ER/
PR/HER2, basal markers and adhesion molecules in primary 
breast cancer and in lymph nodes metastases: a comparative im-
munohistochemical analysis. Pol J Pathol 2012; 63: 228-234. 

16. Yang XR, Sherman ME, Rimm DL, et al. Differences in risk 
factors for breast cancer molecular subtypes in a popula-
tion-based study. Cancer Epidemiol Biomarkers Prev 2007; 
16: 439-443.

17. Greene FL. American Joint Committee on Cancer, American 
Cancer Society, AJCC. Cancer Staging Manual, 6th ed. Spring-
er-Verlag, New York 2002.

18. Jassem J, Krzakowski M. Rak piersi. In: Zalecenia postępowa-
nia diagnostyczno-terapeutycznego w nowotworach złośliwych 
2013 rok. Krzakowski M, Warzocha K (eds.). Onkologia 
w praktyce klinicznej, Gdańsk 2013; I: 211-263.

19. Wolff AC, Hammond ME, Hicks DG, American Society of 
Clinical Oncology, College of American P. Recommendations 
for human epidermal growth factor receptor 2 testing in breast 
cancer: American Society of Clinical Oncology/College of 
American Pathologists clinical practice guideline update. Arch 
Pathol Lab Med 2014; 138: 241-256.

20. Goldhirsch A, Ingle JN, Gelber RD, and panel members. 
Thresholds for therapies: highlights of the St Gallen Interna-
tional Expert Consensus on the primary therapy of early breast 
cancer 2009. Ann Oncol 2009; 20: 1319-1329.

21. Mazouni C, Rimareix F, Mathieu MC, et al. Outcome in breast 
molecular subtypes according to nodal status and surgical pro-
cedures. Am J Surg 2013; 205: 662-667. 

22. Puig-Vives M, Sánchez MJ, Sánchez-Cantalejo J, et al. Distri-
bution and prognosis of molecular breast cancer subtypes de-

https://www.ncbi.nlm.nih.gov/pubmed/?term=36.%09Abolin%C5%A1+A%2C+Vanags+A%2C+Trofimovics+G%2C+et+al.+Molecular+subtype+shift+in+breast+cancer+upon+trastuzumab+treatment%3A+a+case+report.+Pol+J+Pathol+2011%3B+62%3A+65-68
https://www.ncbi.nlm.nih.gov/pubmed/?term=1.%09Jacson+VP.+Screening+mammography%3B+controversies+and+headlines.
https://www.ncbi.nlm.nih.gov/pubmed/?term=1.%09Jacson+VP.+Screening+mammography%3B+controversies+and+headlines.
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Kami%C5%84ska+M%2C+Ciszewski+T%2C+%C5%81opacka-Szatan+K.+Breast+cancer+risk+factors.
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Kami%C5%84ska+M%2C+Ciszewski+T%2C+%C5%81opacka-Szatan+K.+Breast+cancer+risk+factors.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%C5%9Bniczak+B%2C+Krasomski+G%2C+Oszukowski+P+et+al.+Incidence+of+and+mortality+from+breast+cancer+among+women+in+Poland+in+the+years+2001-2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%C5%9Bniczak+B%2C+Krasomski+G%2C+Oszukowski+P+et+al.+Incidence+of+and+mortality+from+breast+cancer+among+women+in+Poland+in+the+years+2001-2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%C5%9Bniczak+B%2C+Krasomski+G%2C+Oszukowski+P+et+al.+Incidence+of+and+mortality+from+breast+cancer+among+women+in+Poland+in+the+years+2001-2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Fitzgibbons+PL%2C+Page+DL%2C+Weaver+D%2C+et+al.+Prognostic+factors+in+breast+cancer.+College+of+American+Pathologists+Consensus+Statement+1999.
https://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Fitzgibbons+PL%2C+Page+DL%2C+Weaver+D%2C+et+al.+Prognostic+factors+in+breast+cancer.+College+of+American+Pathologists+Consensus+Statement+1999.
https://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Fitzgibbons+PL%2C+Page+DL%2C+Weaver+D%2C+et+al.+Prognostic+factors+in+breast+cancer.+College+of+American+Pathologists+Consensus+Statement+1999.
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Sturgeon+CM%2C+Duffy+MJ%2C+Stenman+UH%2C+et+al.+National+Academy+of+Clinical+Biochemistry+laboratory+medicine+practice+guidelines+for+use+of+tumour+markers+in+testicular%2C+prostate%2C+colorectal%2C+breast%2C+and+ovarian+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Sturgeon+CM%2C+Duffy+MJ%2C+Stenman+UH%2C+et+al.+National+Academy+of+Clinical+Biochemistry+laboratory+medicine+practice+guidelines+for+use+of+tumour+markers+in+testicular%2C+prostate%2C+colorectal%2C+breast%2C+and+ovarian+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Sturgeon+CM%2C+Duffy+MJ%2C+Stenman+UH%2C+et+al.+National+Academy+of+Clinical+Biochemistry+laboratory+medicine+practice+guidelines+for+use+of+tumour+markers+in+testicular%2C+prostate%2C+colorectal%2C+breast%2C+and+ovarian+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Sturgeon+CM%2C+Duffy+MJ%2C+Stenman+UH%2C+et+al.+National+Academy+of+Clinical+Biochemistry+laboratory+medicine+practice+guidelines+for+use+of+tumour+markers+in+testicular%2C+prostate%2C+colorectal%2C+breast%2C+and+ovarian+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Sturgeon+CM%2C+Duffy+MJ%2C+Stenman+UH%2C+et+al.+National+Academy+of+Clinical+Biochemistry+laboratory+medicine+practice+guidelines+for+use+of+tumour+markers+in+testicular%2C+prostate%2C+colorectal%2C+breast%2C+and+ovarian+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=17954709
https://www.ncbi.nlm.nih.gov/pubmed/?term=17954709
https://www.ncbi.nlm.nih.gov/pubmed/?term=17954709
https://www.ncbi.nlm.nih.gov/pubmed/?term=17954709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rouzier+R%2C+Perou+CM%2C+Symmans+WF%2C+et+al.+Breast+cancer+molecular+subtypes+respond+differently+to+preoperative+chemotherapy.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rouzier+R%2C+Perou+CM%2C+Symmans+WF%2C+et+al.+Breast+cancer+molecular+subtypes+respond+differently+to+preoperative+chemotherapy.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rouzier+R%2C+Perou+CM%2C+Symmans+WF%2C+et+al.+Breast+cancer+molecular+subtypes+respond+differently+to+preoperative+chemotherapy.
https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Goldhirsch+A%2C+Wood+WC%2C+Coates+AS%2C+and+panel+members.+Strategies+for+subtypes-dealing+with+the+diversity+of+breast+cancer%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+Primary+Therapy+of+Early+Breast+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Goldhirsch+A%2C+Wood+WC%2C+Coates+AS%2C+and+panel+members.+Strategies+for+subtypes-dealing+with+the+diversity+of+breast+cancer%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+Primary+Therapy+of+Early+Breast+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Goldhirsch+A%2C+Wood+WC%2C+Coates+AS%2C+and+panel+members.+Strategies+for+subtypes-dealing+with+the+diversity+of+breast+cancer%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+Primary+Therapy+of+Early+Breast+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Goldhirsch+A%2C+Wood+WC%2C+Coates+AS%2C+and+panel+members.+Strategies+for+subtypes-dealing+with+the+diversity+of+breast+cancer%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+Primary+Therapy+of+Early+Breast+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Goldhirsch+A%2C+Wood+WC%2C+Coates+AS%2C+and+panel+members.+Strategies+for+subtypes-dealing+with+the+diversity+of+breast+cancer%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+Primary+Therapy+of+Early+Breast+Cancer+2011
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.%09Cheang+MC%2C+Chia+SK%2C+Voduc+D%2C+et+al.+Ki67+index%2C+HER2+status%2C+and+prognosis+of+patients+with+luminal+B+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.%09Cheang+MC%2C+Chia+SK%2C+Voduc+D%2C+et+al.+Ki67+index%2C+HER2+status%2C+and+prognosis+of+patients+with+luminal+B+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.%09Cheang+MC%2C+Chia+SK%2C+Voduc+D%2C+et+al.+Ki67+index%2C+HER2+status%2C+and+prognosis+of+patients+with+luminal+B+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/22085360
https://www.ncbi.nlm.nih.gov/pubmed/22085360
https://www.ncbi.nlm.nih.gov/pubmed/22085360
https://www.ncbi.nlm.nih.gov/pubmed/22085360
https://www.ncbi.nlm.nih.gov/pubmed/?term=12.%09Huszno+J%2C+Badora+A%2C+Nowara+E.+The+influence+of+steroid+receptor+status+on+the+cardiotoxicity+risk+in+HER2-positive+breast+cancer+patients+receiving+trastuzumab.
https://www.ncbi.nlm.nih.gov/pubmed/?term=12.%09Huszno+J%2C+Badora+A%2C+Nowara+E.+The+influence+of+steroid+receptor+status+on+the+cardiotoxicity+risk+in+HER2-positive+breast+cancer+patients+receiving+trastuzumab.
https://www.ncbi.nlm.nih.gov/pubmed/?term=12.%09Huszno+J%2C+Badora+A%2C+Nowara+E.+The+influence+of+steroid+receptor+status+on+the+cardiotoxicity+risk+in+HER2-positive+breast+cancer+patients+receiving+trastuzumab.
https://www.ncbi.nlm.nih.gov/pubmed/?term=12.%09Huszno+J%2C+Badora+A%2C+Nowara+E.+The+influence+of+steroid+receptor+status+on+the+cardiotoxicity+risk+in+HER2-positive+breast+cancer+patients+receiving+trastuzumab.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+value+of+PIK3CA+mutation+status%2C+PTEN+and+androgen+receptor+expression+for+metastasis-free+survival+in+HER2-positive+breast+cancer+patients+treated+with+trastuzumab+in+adjuvant+setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+value+of+PIK3CA+mutation+status%2C+PTEN+and+androgen+receptor+expression+for+metastasis-free+survival+in+HER2-positive+breast+cancer+patients+treated+with+trastuzumab+in+adjuvant+setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+value+of+PIK3CA+mutation+status%2C+PTEN+and+androgen+receptor+expression+for+metastasis-free+survival+in+HER2-positive+breast+cancer+patients+treated+with+trastuzumab+in+adjuvant+setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+value+of+PIK3CA+mutation+status%2C+PTEN+and+androgen+receptor+expression+for+metastasis-free+survival+in+HER2-positive+breast+cancer+patients+treated+with+trastuzumab+in+adjuvant+setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prognostic+value+of+PIK3CA+mutation+status%2C+PTEN+and+androgen+receptor+expression+for+metastasis-free+survival+in+HER2-positive+breast+cancer+patients+treated+with+trastuzumab+in+adjuvant+setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=14.%09Nielsen+TO%2C+Hsu+FD%2C+Jensen+K%2C+et+al.+Immunohistochemical+and+clinical+characterization+of+the+basal-like+subtype+of+invasive+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=14.%09Nielsen+TO%2C+Hsu+FD%2C+Jensen+K%2C+et+al.+Immunohistochemical+and+clinical+characterization+of+the+basal-like+subtype+of+invasive+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=14.%09Nielsen+TO%2C+Hsu+FD%2C+Jensen+K%2C+et+al.+Immunohistochemical+and+clinical+characterization+of+the+basal-like+subtype+of+invasive+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+ER%2FPR%2FHER2%2C+basal+markers+and+adhesion+molecules+in+primary+breast+cancer+and+in+lymph+nodes+metastases%3A+a+comparative+immunohistochemical+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+ER%2FPR%2FHER2%2C+basal+markers+and+adhesion+molecules+in+primary+breast+cancer+and+in+lymph+nodes+metastases%3A+a+comparative+immunohistochemical+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+ER%2FPR%2FHER2%2C+basal+markers+and+adhesion+molecules+in+primary+breast+cancer+and+in+lymph+nodes+metastases%3A+a+comparative+immunohistochemical+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Expression+of+ER%2FPR%2FHER2%2C+basal+markers+and+adhesion+molecules+in+primary+breast+cancer+and+in+lymph+nodes+metastases%3A+a+comparative+immunohistochemical+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/17372238
https://www.ncbi.nlm.nih.gov/pubmed/17372238
https://www.ncbi.nlm.nih.gov/pubmed/17372238
https://www.ncbi.nlm.nih.gov/pubmed/17372238
https://www.ncbi.nlm.nih.gov/pubmed/24099077
https://www.ncbi.nlm.nih.gov/pubmed/24099077
https://www.ncbi.nlm.nih.gov/pubmed/24099077
https://www.ncbi.nlm.nih.gov/pubmed/24099077
https://www.ncbi.nlm.nih.gov/pubmed/24099077
https://www.ncbi.nlm.nih.gov/pubmed/24099077
https://www.ncbi.nlm.nih.gov/pubmed/?term=20.%09Goldhirsch+A%2C+Ingle+JN%2C+Gelber+RD%2C+and+panel+members.+Thresholds+for+therapies%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+primary+therapy+of+early+breast+cancer+2009.
https://www.ncbi.nlm.nih.gov/pubmed/?term=20.%09Goldhirsch+A%2C+Ingle+JN%2C+Gelber+RD%2C+and+panel+members.+Thresholds+for+therapies%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+primary+therapy+of+early+breast+cancer+2009.
https://www.ncbi.nlm.nih.gov/pubmed/?term=20.%09Goldhirsch+A%2C+Ingle+JN%2C+Gelber+RD%2C+and+panel+members.+Thresholds+for+therapies%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+primary+therapy+of+early+breast+cancer+2009.
https://www.ncbi.nlm.nih.gov/pubmed/?term=20.%09Goldhirsch+A%2C+Ingle+JN%2C+Gelber+RD%2C+and+panel+members.+Thresholds+for+therapies%3A+highlights+of+the+St+Gallen+International+Expert+Consensus+on+the+primary+therapy+of+early+breast+cancer+2009.
https://www.ncbi.nlm.nih.gov/pubmed/?term=21.%09Mazouni+C%2C+Rimareix+F%2C+Mathieu+MC%2C+et+al.+Outcome+in+breast+molecular+subtypes+according+to+nodal+status+and+surgical+procedures
https://www.ncbi.nlm.nih.gov/pubmed/?term=21.%09Mazouni+C%2C+Rimareix+F%2C+Mathieu+MC%2C+et+al.+Outcome+in+breast+molecular+subtypes+according+to+nodal+status+and+surgical+procedures
https://www.ncbi.nlm.nih.gov/pubmed/?term=21.%09Mazouni+C%2C+Rimareix+F%2C+Mathieu+MC%2C+et+al.+Outcome+in+breast+molecular+subtypes+according+to+nodal+status+and+surgical+procedures
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.


25

Breast cancer suBtypes and their influence on staging and therapeutic management

fined by immunohistochemical biomarkers in a Spanish popu-
lation-based study. Gynecol Oncol 2013; 130: 609-614. 

23. Spitale A, Mazzola P, Soldini D, et al. Breast cancer classifica-
tion according to immunohistochemical markers: clinicopath-
ologic features and short-term survival analysis in a popula-
tion-based study from the South of Switzerland. Ann Oncol 
2009; 20: 628-635. 

24. Caldarella A, Crocetti E, Bianchi S, et al. Female breast cancer 
status according to ER, PR and HER2 expression: a population 
based analysis. Pathol Oncol Res 2011; 17: 753-758. 

25. Zarcone M, Amodio R, Campisi I, et al. Application of a new 
classification to a breast tumor series from a population-based 
cancer registry: demographic, clinical, and prognostic features 
of incident cases, Palermo Province, 2002–2004. Ann N Y 
Acad Sci 2009; 1155: 222-226.

26. Su Y, Zheng Y, Zheng W, et al. Distinct distribution and prog-
nostic significance of molecular subtypes of breast cancer in 
Chinese women: a population-based cohort study. BMC Can-
cer 2011; 11: 292.

27. Carey LA, Perou CM, Livasy CA, et al. Race, breast cancer sub-
types, and survival in the Carolina Breast Cancer Study. JAMA 
2006; 295: 2492-2502.

28. Kwan ML, Kushi LH, Weltzien E, et al. Epidemiology of 
breast cancer subtypes in two prospective cohort studies of 
breast cancer survivors. Breast Cancer Res 2009; 11: R31.

29. Zubor P, Caliskan M, Kajo K, et al. Ethnic disparities in breast 
cancer between Central Europe Caucasian women of Slavic or-
igin and Middle East Turkish subjects. Neoplasma 2014; 61: 
110-117.

30. Reyal F, Rouzier R, Depont-Hazelzet B, et al. The molecular 
subtype classification is a determinant of sentinel node positiv-
ity in early breast carcinoma. PLoS One 2011; 6 (5): e20297.

31. Crabb SJ, Cheang MCU, Leung S, et al. Basal breast cancer 
molecular subtype predicts for lower incidence of axillary 
lymph node metastases in primary breast cancer. Clin Breast 
Cancer 2008; 8: 249-256.

32. Van Calster B, Vanden Bempt I, Drijkoningen M, et al. Axil-
lary lymph node status of operable breast cancers by combined 
steroid receptor and HER-2 status: triple positive tumours 
are more likely lymph node positive. Breast Cancer Res Treat 
2009; 113: 181-187.

33. Sivrikoz ON, Doganay L, Sivrikoz UK, et al. Distribution of 
CXCR4 and γ-catenin expression pattern in breast cancer sub-
types and their relationship to axillary nodal involvement. Pol 
J Pathol 2013; 64: 253-259.

34. Zhang YN, Zhou YD, Mao F, et al. Impact of the 21-Gene 
Recurrence Score Assay in adjuvant chemotherapy selection for 
node-negative, hormone receptor-positive breast cancer in the 
Chinese population. Neoplasma 2015; 62: 658-665. 

35. Xia R, Chen S, Zhang W, et al. A 39-gene signature is asso-
ciated with early occurrence of distant metastasis in primary 
lymph-node negative breast cancers. Neoplasma 2015; 62: 
821-826. 

36. Abolinš A, Vanags A, Trofimovics G, et al. Molecular subtype 
shift in breast cancer upon trastuzumab treatment: a case re-
port. Pol J Pathol 2011; 62: 65-68.

Address for correspondence
Tomasz Nowikiewicz
Oncology Center
Prof. Lukaszczyk Memorial Hospital
Prof. I. Romanowskiej 2
85-796 Bydgoszcz
e-mail: tomasz.nowikiewicz@gmail.com

https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+and+prognosis+of+molecular+breast+cancer+subtypes+defined+by+immunohistochemical+biomarkers+in+a+Spanish+population-based+study.
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/19074747
https://www.ncbi.nlm.nih.gov/pubmed/?term=24.%09Caldarella+A%2C+Crocetti+E%2C+Bianchi+S%2C+et+al.+Female+breast+cancer+status+according+to+ER%2C+PR+and+HER2+expression%3A+a+population+based+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=24.%09Caldarella+A%2C+Crocetti+E%2C+Bianchi+S%2C+et+al.+Female+breast+cancer+status+according+to+ER%2C+PR+and+HER2+expression%3A+a+population+based+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=24.%09Caldarella+A%2C+Crocetti+E%2C+Bianchi+S%2C+et+al.+Female+breast+cancer+status+according+to+ER%2C+PR+and+HER2+expression%3A+a+population+based+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distinct+distribution+and+prognostic+significance+of+molecular+subtypes+of+breast+cancer+in+Chinese+women%3A+a+population-based+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distinct+distribution+and+prognostic+significance+of+molecular+subtypes+of+breast+cancer+in+Chinese+women%3A+a+population-based+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distinct+distribution+and+prognostic+significance+of+molecular+subtypes+of+breast+cancer+in+Chinese+women%3A+a+population-based+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distinct+distribution+and+prognostic+significance+of+molecular+subtypes+of+breast+cancer+in+Chinese+women%3A+a+population-based+cohort+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carey+LA%2C+Perou+CM%2C+Livasy+CA%2C+et+al.+Race%2C+breast+cancer+subtypes%2C+and+survival+in+the+Carolina+Breast+Cancer+Study.+JAMA+2006%3B+295%3A+2492-2502
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carey+LA%2C+Perou+CM%2C+Livasy+CA%2C+et+al.+Race%2C+breast+cancer+subtypes%2C+and+survival+in+the+Carolina+Breast+Cancer+Study.+JAMA+2006%3B+295%3A+2492-2502
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carey+LA%2C+Perou+CM%2C+Livasy+CA%2C+et+al.+Race%2C+breast+cancer+subtypes%2C+and+survival+in+the+Carolina+Breast+Cancer+Study.+JAMA+2006%3B+295%3A+2492-2502
https://www.ncbi.nlm.nih.gov/pubmed/?term=28.%09Kwan+ML%2C+Kushi+LH%2C+Weltzien+E%2C+et+al.+Epidemiology+of+breast+cancer+subtypes+in+two+prospective+cohort+studies+of+breast+cancer+survivors.
https://www.ncbi.nlm.nih.gov/pubmed/?term=28.%09Kwan+ML%2C+Kushi+LH%2C+Weltzien+E%2C+et+al.+Epidemiology+of+breast+cancer+subtypes+in+two+prospective+cohort+studies+of+breast+cancer+survivors.
https://www.ncbi.nlm.nih.gov/pubmed/?term=28.%09Kwan+ML%2C+Kushi+LH%2C+Weltzien+E%2C+et+al.+Epidemiology+of+breast+cancer+subtypes+in+two+prospective+cohort+studies+of+breast+cancer+survivors.
https://www.ncbi.nlm.nih.gov/pubmed/24195517
https://www.ncbi.nlm.nih.gov/pubmed/24195517
https://www.ncbi.nlm.nih.gov/pubmed/24195517
https://www.ncbi.nlm.nih.gov/pubmed/24195517
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+molecular+subtype+classification+is+a+determinant+of+sentinel+node+positivity+in+early+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+molecular+subtype+classification+is+a+determinant+of+sentinel+node+positivity+in+early+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+molecular+subtype+classification+is+a+determinant+of+sentinel+node+positivity+in+early+breast+carcinoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basal+breast+cancer+molecular+subtype+predicts+for+lower+incidence+of+axillary+lymph+node+metastases+in+primary+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basal+breast+cancer+molecular+subtype+predicts+for+lower+incidence+of+axillary+lymph+node+metastases+in+primary+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basal+breast+cancer+molecular+subtype+predicts+for+lower+incidence+of+axillary+lymph+node+metastases+in+primary+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basal+breast+cancer+molecular+subtype+predicts+for+lower+incidence+of+axillary+lymph+node+metastases+in+primary+breast+cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Axillary+lymph+node+status+of+operable+breast+cancers+by+combined+steroid+receptor+and+HER-2+status%3A+triple+positive+tumours+are+more+likely+lymph+node+positive.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Axillary+lymph+node+status+of+operable+breast+cancers+by+combined+steroid+receptor+and+HER-2+status%3A+triple+positive+tumours+are+more+likely+lymph+node+positive.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Axillary+lymph+node+status+of+operable+breast+cancers+by+combined+steroid+receptor+and+HER-2+status%3A+triple+positive+tumours+are+more+likely+lymph+node+positive.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Axillary+lymph+node+status+of+operable+breast+cancers+by+combined+steroid+receptor+and+HER-2+status%3A+triple+positive+tumours+are+more+likely+lymph+node+positive.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Axillary+lymph+node+status+of+operable+breast+cancers+by+combined+steroid+receptor+and+HER-2+status%3A+triple+positive+tumours+are+more+likely+lymph+node+positive.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+CXCR4+and+%CE%B3-catenin+expression+pattern+in+breast+cancer+subtypes+and+their+relationship+to+axillary+nodal+involvement.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+CXCR4+and+%CE%B3-catenin+expression+pattern+in+breast+cancer+subtypes+and+their+relationship+to+axillary+nodal+involvement.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+CXCR4+and+%CE%B3-catenin+expression+pattern+in+breast+cancer+subtypes+and+their+relationship+to+axillary+nodal+involvement.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+CXCR4+and+%CE%B3-catenin+expression+pattern+in+breast+cancer+subtypes+and+their+relationship+to+axillary+nodal+involvement.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impact+of+the+21-Gene+Recurrence+Score+Assay+in+adjuvant+chemotherapy+selection+for+node-negative%2C+hormone+receptor-positive+breast+cancer+in+the+Chinese+population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impact+of+the+21-Gene+Recurrence+Score+Assay+in+adjuvant+chemotherapy+selection+for+node-negative%2C+hormone+receptor-positive+breast+cancer+in+the+Chinese+population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impact+of+the+21-Gene+Recurrence+Score+Assay+in+adjuvant+chemotherapy+selection+for+node-negative%2C+hormone+receptor-positive+breast+cancer+in+the+Chinese+population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impact+of+the+21-Gene+Recurrence+Score+Assay+in+adjuvant+chemotherapy+selection+for+node-negative%2C+hormone+receptor-positive+breast+cancer+in+the+Chinese+population.
https://www.ncbi.nlm.nih.gov/pubmed/?term=35.%09Xia+R%2C+Chen+S%2C+Zhang+W%2C+et+al.+A+39-gene+signature+is+associated+with+early+occurrence+of+distant+metastasis+in+primary+lymph-node+negative+breast+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=35.%09Xia+R%2C+Chen+S%2C+Zhang+W%2C+et+al.+A+39-gene+signature+is+associated+with+early+occurrence+of+distant+metastasis+in+primary+lymph-node+negative+breast+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=35.%09Xia+R%2C+Chen+S%2C+Zhang+W%2C+et+al.+A+39-gene+signature+is+associated+with+early+occurrence+of+distant+metastasis+in+primary+lymph-node+negative+breast+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=35.%09Xia+R%2C+Chen+S%2C+Zhang+W%2C+et+al.+A+39-gene+signature+is+associated+with+early+occurrence+of+distant+metastasis+in+primary+lymph-node+negative+breast+cancers.
https://www.ncbi.nlm.nih.gov/pubmed/?term=36.%09Abolin%C5%A1+A%2C+Vanags+A%2C+Trofimovics+G%2C+et+al.+Molecular+subtype+shift+in+breast+cancer+upon+trastuzumab+treatment%3A+a+case+report.+Pol+J+Pathol+2011%3B+62%3A+65-68
https://www.ncbi.nlm.nih.gov/pubmed/?term=36.%09Abolin%C5%A1+A%2C+Vanags+A%2C+Trofimovics+G%2C+et+al.+Molecular+subtype+shift+in+breast+cancer+upon+trastuzumab+treatment%3A+a+case+report.+Pol+J+Pathol+2011%3B+62%3A+65-68
https://www.ncbi.nlm.nih.gov/pubmed/?term=36.%09Abolin%C5%A1+A%2C+Vanags+A%2C+Trofimovics+G%2C+et+al.+Molecular+subtype+shift+in+breast+cancer+upon+trastuzumab+treatment%3A+a+case+report.+Pol+J+Pathol+2011%3B+62%3A+65-68
mailto:tomasz.nowikiewicz@gmail.com

	Prevalence of biological types of breast cancer  and their influence on disease staging and therapeu
	Abstract
	Introduction 
	Material and methods 
	Study group 
	Immunohistochemistry 
	Assessment of immunohistochemically stained sections 
	Statistical analysis 

	Results 
	Discussion 
	Conclusions 
	References 
	Tables
	Table I
	Table II



