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Objetivo: Determinar o perfil dos subtipos moleculares dos carcinomas invasivos de mama entre mulheres que realizaram o estudo 

imuno‑histoquímico de maio 2013 a dezembro de 2014, no Hospital Napoleão Laureano, Paraíba, além de caracterizar a idade 

média ao diagnóstico e descrever os percentuais das seguintes variáveis: receptor de estrogênio e de progesterona, fator de 

crescimento epidérmico humano do tipo 2 e índice mitótico (Ki‑67). Método: Estudo retrospectivo, ecológico, a partir da base de 

dados secundários do Laboratório de Anatomia Patológica do Hospital Napoleão Laureano. A população foi composta de 683 casos 

de carcinoma invasivo da mama, com estudo imuno‑histoquímico realizado nessa instituição entre maio de 2013 e dezembro de 

2014. Resultados: Dos 683 pacientes, foram excluídos 46 por apresentarem positividade para fator de crescimento epidérmico 

humano do tipo 2 inconclusiva (++), totalizando 637 casos contabilizados. Quinhentas e cinqüenta e seis pacientes (87,28%) eram 

RESUMO

ABSTRACT

Objective: To determine the profile of molecular subtypes of invasive breast carcinomas among women who underwent 

immunohistochemical study from May 2013 to December 2014, at Hospital Napoleon Laureano, Paraiba, Brazil, to characterize 

the mean age at diagnosis and describe the percentage of the following variables: estrogen and progesterone receptors, human 

epidermal growth factor 2 and proliferation index (Ki‑67). Method: retrospective ecological study using the secondary databases 

at Hospital Napoleon Laureano Pathology Laboratory. The population consisted of 683 cases of invasive breast carcinoma with 

immunohistochemical study in this institution between May 2013 and December 2014. Results: Of the 683 patients, 46 were 

excluded because they presented inconclusive results for human epidermal growth factor 2 (++), totaling 637 recorded cases. 

Five hundred and fifty‑six (87.28%) were 40 or older, and 81 (12.72%) under 40 years old. As for estrogen and progesterone receptor, 

452 patients (70.96%) were positive for both receptors, while 185 (29.04%) showed no positivity. Four hundred and sixty‑eight 

women (73.47%) did not show overexpressed human epidermal growth factor 2, while 169 (26.53%) did. The percentage of Ki‑67 

showed 474 individuals (74.41%) with a high proliferation index and 163 (25.59%) with a low index. The molecular subtypes showed 

the following prevalence: luminal A (143 cases; 22.45%), luminal B (250 cases; 39.25%), luminal B‑enriched (113 cases; 17.84%), HER2 

(57 cases; 8.95%) and triple‑negative (74 cases; 11.62%). Conclusion: This study supported the notion of regional differences in the 

profile of breast tumors, since it showed a greater prevalence of triple‑positive carcinomas and lower frequency of triple‑negative 

tumors compared to studies of other Brazilian regions.
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INTRODUCTION
Breast cancer is the second most common type of cancer among 
women and has high morbidity and mortality. About 1.67 mil-
lion new cases of this neoplasm were expected in the year 2012, 
worldwide1. For Brazil, in 2016, 57,960 new cases of breast cancer 
were estimated, with a risk of 56.20 cases per 100,000 women2. 
Classically, the prognosis and treatment of breast cancer are 
determined by clinical and pathological variables, such as tumor 
size, histological grade, nuclear grade and lymph node status, 
together with immunohistochemical markers3; however, tumors 
showing the same pathological characteristics may have differ-
ent behaviors depending on its molecular biology4.

Molecular evaluation by DNA microarray technique has 
allowed the classification of tumors into subgroups5. Subgroups 
show similarities and differences in gene expression, growth, cell 
composition, prognosis and therapeutic sensitivity. These tests 
are highly costly and complex, making it difficult to use regularly. 
A classification based on immunohistochemical markers, with 
similar but not identical criteria, is however feasible6.

The expression of estrogen (ER) and progesterone (PR) recep-
tors and increased human epidermal growth factor receptor 
2 (HER2) and proliferation index (Ki-67) are the immunohis-
tochemical parameters used in this alternative classification7. 
Analogous to molecular classification, tumors are divided into 
luminal A, luminal B HER2-negative, luminal B HER2-positive, 
HER2-overexpressed and triple-negative8.

Luminal tumors have been associated with a more favorable 
prognosis, whereas triple-negative and HER2-overexpressed have 
a more guarded prognosis9.

Overexpressed HER2 is associated with increased cell prolif-
eration, angiogenesis, tumor invasion, high nuclear grade, and a 
greater likelihood of multifocal and multicentric involvement10. 
Triple-negative tumors also show greater aggression and are gen-
erally found in premenopausal women with histological grade II 
or III, in addition to having a greater tropism for solid organs11. 

The genomic atlas of the disease has emphasized its hetero-
geneity and has suggested that genetic studies can be potentially 
informative in treatment decisions12, such as the use of aroma-
tase inhibitors (in the subtypes with positive hormone receptors), 
reducing the need for axillary emptying, and optimal duration of 

the use of transtuzumab in the HER2-overexpressed subtype13. 
These data show the individualized character of the treatment 
based on immunohistochemical profile.

Carvalho et al., in a retrospective study, determined that 
the distribution of molecular subtypes of breast cancer differs 
between regions of Brazil. These authors point out that knowledge 
of the possible differences, regarding the immunohistochemical 
profile and its frequencies in certain geographic locations, in a 
large and ethnically complex country like Brazil, is beneficial 
for the understanding of the mechanisms involved in different 
molecular subtypes, besides the development of strategies for 
the treatment and prevention of breast cancer14. 

Such arguments strengthen the need for greater knowledge 
of the molecular profile of breast cancer by state or microregion. 
In Paraíba, there are still no studies focused on this aspect of 
breast oncology. The present study aimed to determine the pro-
file of the subtypes of invasive breast carcinoma among women 
who underwent an immunohistochemical study, from May 2013 
to December 2014, at the Laboratory of Pathological Anatomy 
of Hospital Napoleão Laureano (HNL), João Pessoa, Paraíba. 

METHOD
We conducted a cross-sectional study based on secondary data-
bases of HNL. Convenience sampling was used, where we included 
all cases of invasive breast carcinoma, with an immunohisto-
chemical study performed at the Laboratory of Pathological 
Anatomy of HNL, during the period from May 2013 to December 
2014. Exclusion criteria were incomplete immunohistochemical 
panel and immunohistochemical analysis performed on a sec-
ondary tumor.

The variables studied were age at diagnosis, percentage of 
positivity for ER (clone SP1), PR (clone 1E2), HER2 oncoprotein 
(clone 4B5) and Ki-67 proliferation index (clone 30-9).

The paraffin blocks of the patients studied were submitted to 
histological sectioning at 3.0-μm thickness for automated immuno-
histochemical study (Ventana Benchmark GX, Roche Diagnostics) 
and detection by means of the multimers system (Ventana ultra-
View Universal DAB Detection Kit, Roche Diagnostics). Positive 
and negative controls confirmed the method’s reliability.

≥40 anos e 81 (12,72%), <40 anos. Quanto ao estrogênio e à progesterona, 452 pacientes (70,96%) possuíam receptores positivos 

para ambos, enquanto 185 (29,04%) não apresentaram positividade. Quatrocentas e sessenta e oito mulheres (73,47%) não 

superexpressaram fator de crescimento epidérmico humano do tipo 2, em contrapartida 169 (26,53%) o fizeram. A porcentagem 

do Ki‑67 evidenciou 474 indivíduos (74,41%) com alto índice mitótico e 163 (25,59%) com baixo índice. Os subtipos moleculares 

apresentaram as prevalências: luminal A (143 casos; 22,45%), luminal B (250 casos; 39,25%), luminal B amplificado (113 casos; 

17,84%), fator de crescimento epidérmico humano 2 (57 casos; 8,95%) e triplo negativo (74 casos; 11,62%). Conclusões: Este artigo 

ratificou a existência de diferenças regionais quanto ao perfil dos subtipos de tumores mamários, demonstrando maior prevalência 

de carcinomas triplo‑positivos e menor frequência de tumores triplo‑negativos quando comparado a outros estudos. 

PALAVRAS-CHAVE: câncer de mama; carcinoma ductal; imuno‑histoquímica.
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ER and PR were considered positive with more than 1% 
staining of tumor cells15. HER2 was recorded as positive with a 
3+ score and negative if 0+ or   1+ 16. Ki-67 index was determined to 
be low when less than 14 and high when greater than that value8.

Tumors were classified according to the consensus rec-
ommendation of St. Gallen 20118, as luminal A (ER- and/or 
PR-positive, HER2-negative, Ki-67 low); luminal B HER2-negative 
(ER- and/or PR-positive, HER2-negative and Ki-67 high); luminal 
B HER2-positive or luminal B-enriched (ER- and/or PR-positive, 
HER2-positive and any Ki-67); and HER2-overexpressed 
(HER2-positive, ER- and PR-negative) and triple-negative (ER--and 
PR-negative, HER2-negative).  

The data were tabulated and analyzed in the program EpiInfo™ 
version 7. The distribution of the absolute and relative frequen-
cies was used to analyze the data. Measurements of association 
between the variables studied were determined using the χ2 test 
or Fisher’s exact test, at a 5% significance level.

We observed and complied with the norms of Resolution 
No. 466/2012 of the National Health Council (CNS) at all stages 
of the study, which was approved by the Ethics Committee 
of the Federal University of Paraíba (UFPB) through process 
No. 1,376,053. The present study was funded by the researchers 
themselves, thus not presenting a conflict of interest. 

RESULTS
A total of 683 immunohistochemical tests for breast cancer were 
analyzed, where 42 panels were excluded because they showed 
inconclusive positivity for HER2 (++), leaving 637 cases to be 
counted in the statistical calculations.

The age of the patients at diagnosis ranged from 24 to 97 years, 
with a mean of 53.3 years: 556 (87.3%) aged ≥40 years and 81 (12.7%) 
aged <40 years (Table 1).

Regarding ER, 452 tumors (71%) had positive receptors, while 
185 (29%) displayed no positivity. In addition, 468 tumors (73.5%) 
were not HER2-overexpressed, while 169 (26.5%) were (Table 1).

According to the immunohistochemical markers, the tumors 
were classified as: luminal A, 143 cases (22.5%); luminal B; 
250 cases (39.3%); luminal B-enriched, 113 cases (17.7%); HER2, 
57 cases (8.9%); and triple-negative, 74 cases (11.6%). The percent-
age of Ki-67, on the other hand, showed that 474 tumors (74.4%) 
had a high proliferation index and 163 (25.6%), low proliferation 
index (Table 1).

Regarding the correlations with age, we found that that in 
patients younger than 40 years, tumors were ER-positive in 64.2% 
of cases, for HER2-positive in 34.6% of cases and high Ki-67 high 
in 90.1% of cases (Table 2). In the group of patients 40 and older, 
tumors were ER-positive in 71.9% of cases, HER2-positive in 25.4% 
of cases and Ki-67 high in 72.1% of cases (p <0.05).

The distribution of molecular subtypes differed between the 
age groups. In the patients under 40 years of age, at diagnosis, 

HER2: human epidermal growth factor receptor 2; Ki‑67: proliferation index.

Variable n %

Age range

Less than 40 years 81 12.7 

40 years or older 556 87.3 

Estrogen receptor

Positive 452 71 

Negative 185 29

HER2

Positive 169 26.5

Negative 468 73.5

Ki‑67

Low 163 25.6

High 474 74.4

Subtype

Luminal A 143 22.5

Luminal B 250 39.3

Luminal B‑enriched 113 17.7

HER2 57 8.9

Triple‑negative 74 11.6

Table 1. General characteristics of the sample (n=637).

HER2: human epidermal growth factor receptor 2; Ki‑67: proliferation index.

Table 2. Distribution according to age group.

Variable
Age <40 
(n=81)
n (%) 

Age ≥40
 (n=556) 

n (%)
p

Estrogen receptor

Positive 52(64.2) 400(71.9)
0.15 

Negative 29(35.8) 156(28.1)

HER2

Positive 28(34.6) 141(25.4)
0.08

Negative 53(65.4) 415(74.6)

Ki‑67

Low 8(9.9) 155(27.9)
0.0003 

High 73(90.1) 401(72.1)

Subtype

Luminal A 7(8.6) 136(24.5) 0.0009 

Luminal B 35(43.2) 215(38.7) 0.46 

Luminal B‑enriched 20(24.7) 93(16.7) 0.08 

HER2 8(9.9) 49(8.8) 0.6 

Triple‑negative 11(13.6) 63(11.3) 0.5
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the luminal B (43.2%) and luminal B-enriched (24.7%) molecular 
subtypes predominated. On the other hand, in patients 40 and 
older, at diagnosis, the highest percentages were for the luminal 
B subtypes (38.7%) and luminal A (24.5%), with statistical sig-
nificance in the latter (Table 2). 

DISCUSSION
The literature indicates a higher incidence of breast cancer among 
women older than 50 years, with only 5 to 7% of breast cancer 
cases in female patients younger than 40 years of age17. Our study 
supported this notion, as it demonstrated a much higher per-
centage of breast cancer in women aged 40 years or older (87.3%) 
when compared to the lower age group (12.7%), but we could see 
a particularity, a percentage of cases among those under 40 years 
of age that was significantly higher than the average.

ER positivity was more prevalent in women 40 and older 
(71.9%) compared to the younger age group (64.2%). Clagnan 
et al. also concluded that patients older than 40 showed higher ER 
positivity compared to those younger. The proportions found by 
these authors were: 72.3% (older than 50 years), 64.9% (between 
40 and 50 years) and 58.7% (under 40 years)18.

There was also a higher prevalence of HER2 positivity in 
younger women. Of the patients younger than 40 years, 28 (34.6%) 
were positive for this variable, while among those aged 40 and 
over, 141 (25.4%) overexpressed HER2. Dutra et al. also reached 
this conclusion from a study in which 236 patients were selected 
among pre- and postmenopausal women, which showed higher 
positivity for the HER2 protein in the premenopausal women 
(28.7 versus 16.9%; p = 0.03)19.

These data confirmed a well-established finding in the liter-
ature that younger women have more advanced, higher-grade 
tumors with negative hormone receptor status, greater HER2 
overexpression and lymphovascular invasion20.

Carvalho et al. demonstrated the presence of regional dif-
ferences in the profile of molecular subtypes of breast tumors. 
The Southeast and South regions of Brazil, with the highest pro-
portion of inhabitants of European descent, showed the highest 
rates of luminal tumors. In the Central-West, there were higher 
triple-positive rates, while in the North, greater triple-negative 
and HER2-overexpressed rates. The Northeast, on the other hand, 
showed an intermediate frequency of the molecular subtypes14.

Cintra et al. and Carvalho et al. revealed a predominance of 
the luminal B subtype with respect to luminal A, in line with 
the present study, which showed a prevalence of 39.3% for this 
subtype in contrast to luminal A (22.5%)9,14. Sarturi et al., how-
ever, found the opposite, a predominance of luminal subtype A 
over B21 (Table 3).

We also saw a considerably larger percentage of luminal 
B-enriched in the present survey compared to the data refer-
ring to the Northeast region reported by Carvalho et al. and 

those presented by Cintra et al.9,14. The same could be observed 
for HER2 overexpression that we found (26.5%) compared to the 
latter study (16.8%) and that of Sarturi et al. (17.64%)21. The dis-
tribution of HER2 subtypes according to races and ethnicities is 
more difficult to analyze because many authors include luminal 
B-enriched in the HER2 group22 (Table 3).

It is known, however, that the triple-negative subtype is more 
prevalent in black women23, and that these patients have a higher 
proportion of aggressive tumors compared to Caucasian women. 
A study carried out in Nigeria and Senegal with 507 patients 
diagnosed with breast cancer showed a proportion of 27% for 
this subtype24.

It would be expected, therefore, that the present study have 
a higher percentage of triple-negative tumors, since the north-
eastern state of Paraíba has a black population of 66.8%, notably 
higher compared to the Southeast (43.8%) and South (22.8%)25, 
in which studies by the groups of Cintra and Sarturi9,21 were per-
formed (Table 3).

Regarding Ki-67, we found a higher percentage of this variable 
in patients under 40 years old (90.1%), contrasting with the 72.1% 
of patients above this age. This shows a greater aggressiveness of 
breast tumors in younger women, resulting in a worse prognosis26.

CONCLUSION
We conclude, therefore, that there is regional difference regard-
ing the profile of the subtypes of breast tumors. HNL is the 
state’s referral center for cancer treatment. Thus, a sample taken 
from this place reliably expresses the profile of the Paraíba 
cancer patient.

The present study determined a greater prevalence of tumors 
of the luminal B-enriched subtype and a lower triple-negative 
frequency compared to similar studies performed in other 

ER: estrogen receptor; HER2: human epidermal growth factor receptor 2.

Variable 

Authors 

Carvalho 
et al.14

Sarturi 
et al.21

Cintra 
et al.12

Present 
study

Mean age 55.5  53.7 57.4 53.3 

ER positivity (%) 80 71.4 – 71 

HER2 positivity (%) 21.6 17.6 16.8 26.5 

Subtype distribution (%) 

Luminal A 24.1 62.1 17.1 22.5

Luminal B 37.1 9.2 41.8 39.3

Luminal 
B‑enriched

10.7 – 10.8 17.7

HER2  10.5 8.4 6 8.9

Triple‑negative 17.4 20.1 24.2 11.6 

Table 3. Comparison of studies.
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Brazilian regions. With a better understanding of this profile 
and greater epidemiological knowledge of breast cancer, more 
effective treatment strategies in confronting this disease can be 
developed in Paraíba.  
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