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Abstract: The current study compares the rates of overexpression of the HER2 protein in stage II 
ductal carcinoma of breast in patients with lymph-node involvement. The research material was tissue 
sections obtained from the primary tumor of 28 patients with lymph-node involvement. The technique 
used to detect the protein was immunohistochemistry. The overexpression of HER2 protein occurred in 
33.3% of lymph node-positive patients. Subsequently, the lymph-node metastases population was 
divided into two subgroups: one subgroup having involvement of up to three lymph nodes and the 
second subgroup with the involvement of four or more lymph-nodes. In the first group the level of 
HER2 overexpression was 7.7% and in the second subgroup the HER2 overexpression was 63.6%. The 
difference was statistically significant. 
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INTRODUCTION 

 
 The HER2 protein is one of the four proteins of the 
HER family which has as its homologue the EGFR, 
also known as HER-1[1-3]. This protein presents a 
stimulating response upon the cell when it binds to 
specific activators that circulate in the extracellular 
space and are denominated as ligands[4]. 
 Initially, the molecules of the HER2 proteins are 
monomeric (n) and extracellular. They become dimeric 
(2n) at moment when recruitment of the other molecule 
of the protein occurs. Binding the ligand to the 
extracellular domain, dimerizartion occurs in the cell 
membrane and, in the cytoplasm of the tumor cell, a 
three-dimensional alteration of the receptor dimer 
occurs. This alteration stimulates the tyrosine kinase 
activity which controls a series of nuclear transcription 
factors[3,5,6].  
 The overexpression of the HER2 protein usually 
results from the increase of its coding by the c-erb-b2 
gene; therefore, it is commonly found to be associated 
to the amplification of this proto-oncogene[7-10].  
 The increase of HER2 expression becomes even 
more important when this protein participates in the 
formation of heterodimers. When the latter is bound to 
the HER3 receptor, hyperactivity of cell signaling 
pathway occurs, leading to high levels of cell cycle 

regulation, with the emergence of a situation of 
uncontrolled growth and cell proliferation, with 
consequent tumorigenesis[11]. 
 Concerning the role of the HER2 protein in the 
dissemination of breast cancer, it is considered that the 
fundamental event consists in the association of this 
protein to the heregulin ligand[12].  
 The overexpression of this protein in breast cancer 
has been associated to disease aggressiveness, a more 
reserved prognosis, absence of estrogen and 
progesterone receptors, as well as resistance to 
hormonal and chemotherapy using cyclophosphamide, 
methotrexate and fluracil[13]. On the other hand, the 
protein has been a valuable object of study for specific 
anticancer therapy with humanized murine monoclonal 
antibody, known as trastuzumab[14].  
 

MATERIALS AND METHODS 
 
 For this study, tissue fragments of the primary 
tumors were used from 28 women with infiltrating 
ductal carcinoma of the breast, having clinical staging 
of II. The patients were assisted in the Central Hospital 
of the Irmandade da Santa Casa de Misericórdia de São 
Paulo and in Saint Isabel’s Hospital, in the period 
between November, 1999 and 2004. 
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 In 10 patients, removal of the primary lesion was 
done by mastectomy, in 18 patients by quadrantectomy, 
with ipsilateral complete axillary lymphadenectomy. 
The surgical specimens were fixed in formaldehyde at 
10% and conserved in paraffin blocks.  
 The patients were divided into two groups 
according to the state of the axillary lymph nodes: 
Group 1, composed of 15 patients with up to three 
affected   lymph   nodes   and   Group 2, composed of 
13 patients with four or more metastatic axillary lymph 
nodes. 
 The exclusion criteria for this study included 
chemotherapy or neoadjuvant radiotherapy and the 
association of breast cancer to pregnancy.  
 The immunohistochemical technique was used for 
slide preparation and for the semiquantatative 
evaluation of the HER2 protein expression in the 
cytoplasmic membrane of the neoplastic cells, the 
compound prepared by the DAKO Corporation was 
used, which has been approved for use by the Food and 
Drug Administration (FDA) of the USA.  
 The semiquantatative evaluation of the HER2 
expression was done subjectively using the following 
interpretation criteria: negative/absent (0), when the 
brown-sepia color was not observed in the cell 
membrane, low (+), when the color was weak and 
partially delimitated the cells, moderate (++), when the 
color was weak, but complete in the cell contour and 
high (+++), when the color was strong and encircled the 
entire cytoplasmic membrane.  
 Overexpression regarding HER2 was only 
considered in the tumors with +3 expression. For the 
pathologists, the interpretation of the 
immunohistochemical method is relatively simple in 
cases in which the HER2 was non-detectable (0) or has 
low expression (+1), as well as for those that presented 
a strong positive expression (+3). As to the moderate 
expression (+2), it was verified that its concordance 
with gene amplification, established by the FISH 
method, did not exceed 25%[15].  
 In order establish a comparison between the groups 
for the qualitative variables, the chi-squared test was 
used. The existence of a statistically significant 
association was considered when the descriptive level 
(p-value) found was lower than 0.05.  
 

RESULTS AND DISCUSSION 
 
 In Table 1 the results are presented concerning the 
association of the HER2 protein expression with the 
number of affected axillary lymph nodes in the 28 
patients of the two groups. Recoding of the protein 
expression is presented in Table 2.  

Table 1: HER2 expression in the primary tumors of the 28 patients 
with affected axillary lymph nodes  

  Affected lymph nodes 
  ------------------------------------ 
  Up to 3 More than 3 
  lymph nodes lymph nodes Total 
HER2 
Absent N 6.0 2.0 8.0 
 (%) 40.0 15.4 28.6 
+1 N 6.0 2.0 8.0 
 (%) 40.0 15.4 28.6 
+2 N 2.0 2.0 4.0 
 (%) 13.3 15.4 14.3 
+3 N 1.0 7.0 8.0 
 (%) 6.7 53.8 28.6 
Total N 15.0 13.0 28.0 
 (%) 100.0 100.0 100.0 
p = 0.038 
 
Table 2: HER2 expression in the primary tumors of the 28 patients 

with affected lymph nodes (excluding patients with +2 
classification) 

  Linfonodos comprometidos 
  ------------------------------ 
  Up to More than 
  3 lymph nodes 3 lymph nodes Total 
HER2 
0 e+1 N 12.0 4.0 16.0 
 (%) 92.3 36.4 66.7 
 +3 N 1.0 7.0 8.0 
 (%) 7.7 63.6 33.3 
Total N 13.0 11.0 24.0 
 (%) 100.0 100.0 100.0 
p = 0.004 
 
 Based on the statistical analysis, we can affirm that 
there was an association between the variables, 
indicating that there is a greater percentage of strong 
expression among the patients with more than three 
involved lymph nodes.  
 With the goal of improving the prognosis of 
women affected by breast cancer, several researchers 
have aimed to develop new therapeutic strategies, 
especially those that are based on the overexpression of 
the HER2 protein on the primary tumor cells[16-18]. In 
1998, trastuzumab was approved by the Food and Drug 
administration of the USA for the treatment of breast 
cancer metastasis in patients with HER2 
overexpression. Several clinical trials have evidenced 
that patients affected by breast cancer, in which the 
neoplastic cells of the primary tumor present high 
immunoexpression (+3), benefit from the adjuvant 
treatment using this medication[17,19].  
 In associating the number of lymph nodes in the 24 
women with affected axillae (4 patients were excluded 
having a +2 expression), it was verified that the rate of 
overexpression (+3) was of 7.7% in the subgroup with 
up to three affected lymph nodes by metastasis and of 
63.6% in those with more than three lymph nodes. 
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Concerning the first subgroup, our results are in 
accordance with those obtained by Tandon et al.[10], yet 
our rate was considerably more elevated in relation to 
the second.  
 As demonstrated, other authors also obtained rates 
of overexpression of HER2 in the primary tumor of 
women affected by breast cancer proportional to the 
affected axillary lymph nodes[7,9,20]. The existence of 
the association between HER2 overexpression with the 
number of involved axillary lymph nodes observed by 
several authors and by our research team in the present 
study seems to indicate that this protein plays a relevant 
role in breast cancer dissemination.  
 The results obtained in this study, in addition to 
those observed by other authors that performed similar 
investigations evidenced the advantage of researching 
the presence of HER2 protein overexpression in 
neoplastic cells of the primary breast cancer lesions, 
regardless of the axillary lymph node state. Once this 
information becomes available, the doctor will be able 
to indicate with greater precision the use of more 
intensive adjuvant therapy, aiming to achieve better 
survival rates in women affected by breast cancer.  
 

CONCLUSION 
 
 In comparing the group of patients with axillary 
metastasis, it was verified that the HER2 
overexpression was significantly greater in subgroup 
with four or more affected lymph nodes in comparison 
to those with only three affected lymph nodes.  
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