
1Mastology 2022;32:e20220019

Evaluation of the histological and 
immunohistochemical subtype of breast 
cancer patients from a referral hospital 
in the inland of the state of São Paulo

Isabela Costa da Silva1* , Gabrielle Aparecida Alves de Freitas1 ,  
Thiago Rodrigues de Mello1 , Suelen Umbelino da Silva1 , Rafael da Silva Sá2 

1Universidade do Oeste Paulista, Presidente Prudente School of Medicine – Presidente Prudente (SP), Brazil.
2Universidade Federal de São Paulo – São Paulo (SP), Brazil.
*Corresponding author: isabelacsilva45@gmail.com
Conflict of interests: nothing to declare. Funding: none.
Received on: 06/21/2022. Accepted on: 11/22/2022.

ABSTRACT

Introduction: The immunohistochemical markers used in breast cancer cases allow the classification of tumors into four subtypes: 

luminal A (1), luminal B (2), HER2 positive (3), and triple-negative or basal-like (4). This study aimed to evaluate the histological 

and immunohistochemical profile of breast cancer patients from a referral hospital in the inland of the state of São Paulo and 

understand the particularities of the prognosis based on the tumor-node-metastasis staging. Methods: This retrospective 

observational epidemiological cohort study was carried out at Hospital Regional de Presidente Prudente, with the first half of 2020 

as the time frame. The research target population was women diagnosed with breast cancer who underwent immunohistochemical 

examination. We excluded patients with breast carcinoma in situ and incomplete medical records, which made data analysis impossible. 

After classifying the cases into four molecular subtypes based on immunohistochemistry, identifying the histological grade, and 

verifying the pathological staging criteria, we gathered the data and addressed the pathological-prognostic staging to investigate 

the prognosis of each patient. Results: We analyzed 49 patients with a complete immunohistochemical profile. Among  them, 

luminal A (44.9%) was the most prevalent molecular subtype, followed by luminal B (36.7%). The least prevalent subtypes were 

triple-negative (16.8%) and HER2 (2%). Pathological-prognostic staging was possible in 73.5% of cases. Conclusions: The molecular 

subtype is important for tumor evaluation and has direct implications for the staging of breast cancer patients.
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INTRODUCTION
Breast cancer is the most common neoplasm in women world-
wide, totaling 24.2% of cancer cases in 20181. In Brazil, it is the 
second most prevalent type of cancer among women, behind 
only non-melanoma skin cancer2. Over the past few years, the 
significant increase in the incidence of breast cancer in popula-
tions of both developed and developing countries has attracted 
attention3. Moreover, breast cancer stands out for its high mor-
tality rate, holding second place in the number of deaths among 
women with malignant tumors, as well as for the impact pro-
duced by its locoregional and systemic treatment2,4. 

Immunohistochemical (IHC) markers for breast tumors are 
based on a panel of antibodies that provide a breast cancer prog-
nosis and help determine the treatment5. IHC analyses allow 

defining the tumor molecular profile and determining the type 
of genetic mutation and expressed proteins, which facilitates the 
elaboration of the therapeutic approach6. These markers include: 
progesterone receptor (PR), estrogen receptor (ER), human epi-
dermal growth factor receptor 2 (HER2), and Ki-67 protein, in 
addition to tumor size and grade3,5.

PR and ER are hormone receptors expressed by less aggres-
sive tumors, used to evaluate the indication for hormone ther-
apy, have a better prognosis, and are found in most breast car-
cinomas7,8. HER2 overexpression is relatively common in breast 
cancer cases, with significant importance in tumor growth. It is 
associated with malignant tumors of high histological grade and 
high proliferation index and is closely related to the likelihood 
of disease relapse and patient survival7,9,10. 
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In turn, the Ki-67 protein is the main involved in tumor pro-
liferation marking, although not evaluated as an isolated marker. 
Still, it is a determinant for the molecular differentiation of breast 
tumors defined as luminal A and luminal B7,11,12. 

Invasive breast cancer can be classified into the molecu-
lar subtypes: luminal A, luminal B, HER2 positive, and triple-
negative or basal-like. They allow discriminating patients and 
improving therapeutic management7,13. Each subtype was cor-
related with the following factors: incidence, prognosis, organ 
preference of metastasis, response to treatment, recurrence, 
or survival11. 

Luminal carcinomas, classified as luminal A and luminal B, 
are the most frequent2. The luminal A subtype (LAS) is the most 
common, with low histological grade and low mitotic activity. 
Its IHC study reveals the presence of ER and/or PR, with HER2 
negative and Ki-67 index less than 14%, meaning less invasive 
tumors responsive to targeted therapy13,14.  

The luminal B subtype (LBS) has a more aggressive pheno-
type and, unlike LAS, presents a high histological grade and 
greater mitotic activity, defined from an IHC perspective by the 
presence of ER, with HER2 negative and high Ki-67 index (above 
14%) or ER and HER2 positive13. 

Tumors classified as HER2 positive are defined by the presence 
of HER2 and absence of ER and PR, with high histological grades 
and a great propensity for metastasis13. The basal-like subtype or 
triple-negative tumor does not have ER, PR, and HER2, express-
ing several genes in basal cells with high histological grade and 
mitotic index levels. It can be positive for the epidermal growth 
factor receptor and represents three out of four breast cancer 
cases with mutation in the BRCA1 gene13. 

The molecular definition of breast cancer is often used in 
clinical practice15,16. However, IHC markers cannot establish 
a subtype intrinsic in any cancer. An effective marker should 
determine the prognosis (risk of recurrence or metastasis) and 
predictive factors (the benefit of treatment)13,14.

In Brazil, the Southeast Region has the highest mortal-
ity rate from the disease (14.76 deaths/100 thousand women), 
exceeding the national mean of 13.84 deaths/100 thousand 
women in 20181.

Elaborating a treatment plan and establishing the prognosis 
of cancer patients are important steps that affect their survival13. 
Understanding the extent of the disease regarding molecular level, 
tumor aggressiveness, and predictive factors of breast cancer have 
proven to be a promising way to better define the patient’s treat-
ment and evaluate the risks of recurrence and relapse. 

Considering these factors, as well as the high breast cancer 
incidence — which is increasing in economically active women 
— and mortality, the present study carried out an analytical ret-
rospective assessment to understand the epidemiological profile 
of breast cancer patients in the west of São Paulo, Brazil. To that 
end, we adopted the IHC classification of invasive tumors, using 

as a prognostic evaluation factor the pathological tumor-node-
metastasis (TNM) staging, described in the eighth edition of the 
American Joint Committee on Cancer (AJCC) manual17.

This work aimed to evaluate the histological and IHC profile 
of breast cancer patients from a referral hospital in the inland of 
the state of São Paulo and understand the particularities of the 
prognosis based on the TNM staging.

METHODS
This retrospective observational epidemiological cohort study 
was carried out at Hospital Regional de Presidente Prudente 
(HRPP), located in the inland of the state of São Paulo, in the 
first half of 2020.

The research target population was women diagnosed with 
breast cancer followed at the mastology service of the hospital. 
The total number of patients with ICD10 C50 (malignant neo-
plasm of breast) followed was 950. 

The proportion used to calculate the study sample was 
p=0.8545, a value based on the study by Peruzzi and Andrade 
(2016), in which 85.45% of patients could be classified according 
to IHC. The chosen sample has a 98% confidence level and a 3% 
margin of error, with 419 medical records to evaluate18. 

The inclusion criteria were females with breast cancer, who 
underwent IHC examination, diagnosed by core biopsy or sur-
gery to remove the neoplasm with anatomopathological study. 
The exclusion criteria were defined as patients with breast car-
cinoma in situ and incomplete medical records that made data 
analysis impossible. 

Data were collected from electronic records of patients treated 
in the determined time frame. Anatomopathological and IHC 
reports were prepared by a third-party laboratory that provides 
service to the hospital. 

Following data collection and evaluation of IHC findings, 
four molecular subtypes were identified: luminal A (ER+ and/or 
PR+, HER2-, and Ki-67<14%); luminal B (ER+ and/or PR+ and/or 
HER2+, and Ki-67≥14%), triple-negative (ER-, PR-, and HER2-), 
and HER2 (ER-, PR-, and HER2+). After detecting the histologi-
cal grade, classifying the molecular subtype, and verifying the 
pathological staging criteria, we gathered the data and addressed 
the pathological-prognostic staging to investigate the progno-
sis of each patient. We applied the criteria established by the 
eighth edition of the AJCC to determine all patients’ anatomic 
and pathological-prognostic staging.

Microsoft Excel and RStudio were used to treat and analyze 
the data. The tests used to compare variables among the groups 
were: χ2 for categorical ones, Kendall’s Tau-b correlation coeffi-
cient for ordinal ones, and ANOVA for quantitative ones. The sig-
nificance level adopted in all tests was 5%, and the results were 
expressed as frequency distribution for categorical variables and 
summary measures for quantitative ones. 



3

Evaluation of the histological and immunohistochemical subtype of breast cancer patients from a referral hospital in the inland of the state of São Paulo

Mastology 2022;32:e20220019

RESULTS
The study population sample comprised women diagnosed with 
breast cancer at Hospital Regional de Presidente Prudente/São 
Paulo from January to June 2020, retrieved from the hospital sys-
tem using the filter ICD C50 (n=950). Nonetheless, the system 
could not accurately quantify and retrieve the number of patients. 
During the study, the analysis of medical records revealed that 
only 73 cases had a diagnosis with anatomopathological confir-
mation; 30 of them were diagnosed by core biopsy — the biopsy 
type was not evaluated in this study —, and only 13 had a com-
plete IHC profile, and thus were included in the study. In 15 cases, 
the IHC profile was incomplete (HER2 and/or Ki-67 absent), pre-
venting molecular classification, and the remaining two cases 
corresponded to ductal carcinoma in situ. A total of 43 patients 
were diagnosed by surgery, of whom 36 had a complete IHC pro-
file and met the inclusion criteria of this study. Five cases were 
diagnosed with ductal carcinoma in situ, one with phyllodes 
tumor, and one could not be classified because the HER2 result 
was unreliable and the fluorescence in situ hybridization (FISH) 
test that could confirm it was not found in the medical records, 
leading to the patient’s exclusion from the study. 

Thus, the study included 49 cases (n=49) (Table 1). The total 
population was female, and the mean age was 58.1 years (stan-
dard deviation ±10.5), with a median of 55 years. In 38 records 
(77.5%), the patients were aged 50 years or older, and 11 (22.5%) 
were under 50 years. 

In 13 cases (26.5%), the anatomopathological diagnosis was 
established by biopsy, while 36 (73.5%) were performed after surgery. 

Another item analyzed was the type of surgery, of which 
the most prevalent was breast-conserving surgery, performed 
in 20 patients (55.6%), followed by mastectomy in 16 (44.4%). 
Although the molecular subtypes were quite proportional 
regarding the type of surgery, cases with triple-negative and 
HER2 tumors were more frequent in mastectomies (Figure 
1). Most surgeries were performed in January (nine — 25%), 
February (seven — 19.4%), March (nine — 25%), and June (six 
— 16.7%) 2020. On the other hand, the number of these proce-
dures dropped in April, with four (11.1%) surgeries registered, 
and in May, with only one (2.8%). 

The most prevalent histological differentiation grade was 
G3 (high combined differentiation grade), with 17 cases (35.4%), 
followed by G2 (intermediate combined differentiation grade), 
with 14 (29.2%), G1 (low combined differentiation grade), with 
10 (20.8%), and in seven cases (14.6%), the differentiation grade 
could not be assessed.

As for histological classification, the most common type was 
invasive carcinoma of no special type (NST), recorded in 39 cases 
(79.6%), followed by five cases (10.2%) of invasive lobular carci-
noma, three (6.1%) of invasive papillary carcinoma, one (2%) of 
mixed invasive carcinoma (ductal and lobular), and one (2%) of 
microinvasive carcinoma.

Table 1. Participant characteristics regarding histological and 
immunohistochemical classification. 

Category n (%)

Histological 
grade

G1 (low combined grade) 10 (20.8)

G2 (intermediate combined 
grade)

14 (29.2)

G3 (high combined grade) 17 (35.4)

GX (could not be assessed) 7 (14.6)

Molecular 
classification

HER2 1 (2)

Luminal A 22 (44.9)

Luminal B 17 (36.7)

Triple-negative 8 (16.3)

Progesterone 
receptor

Positive 39 (79.6)

Negative 10 (20.4)

Estrogen 
receptor

Positive 40 (81.6)

Negative 9 (18.4)

HER2a
Positive 2 (4.1)

Negative 47 (95.9)

Ki-67b
High 27 (55.1)

Low 22 (44.9)

Histological 
classification

Microinvasive carcinoma 1 (2)

Invasive carcinoma of no special 
type

39 (79.6)

Invasive papillary carcinoma 3 (6.1)

Mixed invasive carcinoma 1 (2)

Invasive lobular carcinoma 5 (10.2)

Age

Mean ± standard deviation 58.1±10.5

Median (min–max) 55 (44–81)

<50 years 11 (22.5)

≥50 years 38 (77.5)

aHER2: human epidermal growth factor receptor 2. bKi-67: prolifera-
tion index
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Figure 1. Distribution of subtypes regarding the type 
of diagnosis.
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PR was positive in 39 cases (79.6%) and negative in ten (20.4%), 
while ER was positive in 40 (81.6%) and negative in nine (18.4%); 
HER2 was positive in two (4.1%) and negative in 47 (95.9%); and the 
Ki-67 protein had a high differentiation grade in 27 cases (55.1%).

Regarding the IHC classification, the predominant molecular sub-
type was luminal A, recorded in 22 cases (44.9%), followed by luminal 
B in 17 (36.7%), triple-negative in eight (16.3%), and HER2 in one (2%). 

In findings resulting from biopsy, the luminal A subtype was 
the most common — identified in seven patients (53.8%) —, fol-
lowed by luminal B in three (23.1%) and triple-negative in three 
(23.1%). In cases diagnosed by surgery, the main subtype was 
luminal A, found in 17 women (47.2%), followed by luminal B in 
13 (36.1%), triple-negative in five (13.9%), and HER2, the least 
incident, detected in one patient (2.8%) (Figure 2).

The TNM evaluation, also called pathological staging, occurred 
after the surgical procedure. Thus, 36 cases (73.5%) could be 
evaluated as to tumor size, involvement of lymph nodes, and 
presence of distant metastasis by anatomopathological study, 
following the criteria described in the eighth edition of the 
American Joint Committee on Cancer (AJCC) manual (Table 2). 

The remaining 13 cases could not be analyzed because they were 
diagnosed by biopsy, which would compromise the assessment 
of the above criteria. 

With respect to the extent of the primary tumor, 15 cases 
(41.7%) were in T1; 13 (36.1%) in T2; two (5.6%) in T3; and six 
(16.7%) in T4. Concerning lymph node involvement, 20 patients 
(55.6%) were in stage N0, seven (19.4%) in N1, two (5.6%) in N2, and 
seven (19.4%) in N3. Only one case (2.8%) had distant metastasis 
at diagnosis, while another 31 (86.1%) had no distant metastasis, 
and four (11.1%) could not be assessed. 

The anatomic staging could be evaluated in the 36 cases 
(73.5%) to which TNM was applied, revealing 12 (33.3%) cases 
in stage IA; one (2.8%) in stage IB; seven (19.4%) in stage IIA; five 
(13.9%) in stage IIB; one (2.8%) in stage IIIA; three (8.3%) in stage 
IIIB; six (16.7%) in stage IIIC; and one (2.8%) in stage IV.

The prognostic staging (Table 3) by TNM analysis was pos-
sible in 35 cases (71.4%); one case could not have its histological 
grade assessed, leading to the non-classification of its prognostic 
staging. Of the 35 records, 17 (48.6%) were classified as stage IA, 
with a prevalence of low (41.2%) and intermediate (41.2%) com-
bined histological grade (p=0.002) and LAS (76.5%; p=0.005), as 
described in Table 3. 

Five cases (14.3%) were categorized into stage IB, with a pre-
ponderance of high combined histological grade (60%; p=0.002) 
and LBS (80%; p=0.005), and one (2.9%) into stage IIA, with high 
combined histological grade (100%; p=0.002) and triple-negative 
subtype (100%; p=0.005). One case (2.9%) was also recorded in 
stage IIB, with intermediate combined histological grade (100%; 
p=0.002) and LAS (100%; p=0.005). 

In three cases (8.6%), the stage found was IIIA, with a pre-
dominance of intermediate combined histological grade (two — 
66.7%; p=0.002) and LAS (two — 66.7%; p=0.005). The three stage 
IIIB cases (8.6%) had high combined histological grade (three — 
100%; p=0.002) and LBS (three — 100%; p=0.005). 

Stage IIIC had four cases (11.4%), with a prevalence of high 
combined histological grade (three — 75%; p=0.002) and triple-
negative subtype (three — 75%; p=0.005). Only one case (2.9%) 
was classified into stage IV, with a high combined histological 
grade (one — 100%; p=0.002) and LBS (one — 100%; p=0.005).

DISCUSSION
Prior to the incorporation of the Ki-67 index by the St. Gallen 
consensus (2011) as a criterion to differentiate molecular sub-
types of breast cancer, luminal A showed a significant prevalence 
compared to luminal B. Previous studies had a predominance of 
LAS (from 50% to 60% of cases), while the prevalence of luminal 
B ranged from 10% to 20%19. 

LAS and LBS remained the most common in breast cancer 
cases, but the number of tumors classified as luminal B increased 
with the addition of the Ki-67 index20. This could be noted in some 
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Figure 2. Distribution of subtypes regarding the type of surgery.

Table 2. Distribution of the findings as to tumor-node-metasta-
sis (n=36).

TNM Categories n (%)

pTa

T1 15 (41.7)

T2 13 (36.1)

T3 2 (5.6)

T4 6 (16.7)

pNb

N0 20 (55.6)

N1 7 (19.4)

N2 2 (5.6)

N3 7 (19.4)

pMc

M0 31 (86.1)

M1 1 (2.8)

MX 4 (11.1)

apT: tumor; bpN: node; cpM: metastasis.
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regional studies published after the change in classification21,22. 
Our study sample showed a higher prevalence of LAS, with 44.9% 
of cases, followed by LBS, which corresponded to 36.7% of records. 
A weakness of this research is the sample size for restricting the 
comparison with other data from the literature. 

A multicenter study in Brazil evaluated the IHC classification 
in the country’s five geographic regions to identify the predomi-
nance of hormonal subtypes. The prevalence varied among the 
subtypes: luminal A, from 24.1% to 30.8%; luminal B, from 30.8% 
to 39.5%; triple-negative, from 14% to 20.3%; and HER2, from 6.7% 
to 13.5%22. Carvalho et al. also used a triple-positive category, 
which we included in LBS, with a variable prevalence between 
9.7% and 12.9%22. Some particularities found refer to the South 
and Southeast regions, which had a higher number of luminal 
A cases. The population of the Southeast region showed a pro-
file with a prevalence of LBS and the second highest proportion 
of luminal A and ER/PR positivity22. The research highlighted 
that this region has the second-largest white population in the 
country. Still, this comparison is irrelevant to our investigation 
since we did not evaluate the population’s race and skin color22. 

Cintra et al. found a predominance of LBS, while triple-
negative had the second highest incidence (Table 4), which the 
authors associated with cases of younger women21. In that study, 
the authors adopted two classifications for LBS, dividing it into 
luminal B HER2 positive and luminal B HER2 negative, both 
included in LBS21. Therefore, the findings disagree with those of 
Carvalho et al., but we can still identify that the prevalence of 
luminal subtypes is higher in both21,22. 

A problem in differentiating luminal subtypes results from the 
difficulty in defining an optimal cut-off value for Ki-67. There is a 
discussion that the index value should range from 20% to 29%23. 
This value was tested in the study by Haarbeck et al., who adopted 
a 20% cut-off value to evaluate the repercussion of Abemaciclib 
use on adjuvant breast cancer therapy, considering ≥20% a high 
proliferation index and <20% a low proliferation index. The results 
showed prognostic value because the treatment indicated for 
patients with high proliferation (≥20%) improved invasive disease-
free survival24. Establishing an optimal cut-off value is relevant for 
clinical routine since defining the molecular subtype classifica-
tion directly impacts the treatment. LAS has a higher endocrine 
response, low cell proliferation, and progresses with a good prog-
nosis, while LBS presents a lower endocrine response, high cell 
proliferation, and a worse prognosis compared to luminal A13,16,22.

Table 3. Correlation between pathological-prognostic staging and type of surgery, tumor histological grade, and molecular sub-
type (n=35).

Prognostic staging
p-value*

IA (%) IB (%) IIA (%) IIB (%) IIIA (%) IIIB (%) IIIC (%) IV (%)

Type of surgery

Mastectomy 4 (23.5) 3 (60) 0 (0) 0 (0) 2 (66.7) 2 (66.7) 4 (100) 0 (0)
0.095

Quadrantectomy 13 (76.5) 2 (40) 1 (100) 1 (100) 1 (33.3) 1 (33.3) 0 (0) 1 (100)

Histological grade

G1a 7 (41.2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

0.002
G2b 7 (41.2) 2 (40) 0 (0) 1 (100) 2 (66.7) 0 (0) 1 (25) 0 (0)

G3c 1 (5.9) 3 (60) 1 (100) 0 (0) 1 (33.3) 3 (100.0) 3 (75) 1 (100.0)

GXd 2 (11.8) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Subtype

HER26 1 (5.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Luminal A 13 (76.5) 1 (20) 0 (0) 1 (100) 2 (66.7) 0 (0) 0 (0) 0 (0) 0.005

Luminal B 3 (17.6) 4 (80) 0 (0) 0 (0) 0 (0) 3 (100) 1 (25) 1 (100)

Triple-Negative 0 (0) 0 (0) 1 (100) 0 (0) 1 (33.3) 0 (0) 3 (75) 0 (0)

*p-value of the tests: X2 for categorical variables; Kendall’s tau-b correlation coefficient for ordinal variables; and ANOVA for quantitative variables. aG1: low 
combined grade; bG2: intermediate combined grade; cG3: high combined grade; dGX: could not be assessed; eHER2: human epidermal growth factor receptor 
2 positive.

Table 4. Relationship between studies.

Authors

Carvalho et al. Cintra et al. This study

Mean age 55.5 57.4 58.1

Distribution (%)

Luminal A 28.8 17.1 44.9

Luminal B 53.5 52.6 36.7

HER2 7.9 6 2

Triple-negative 9.7 24.2 16.3

HER2: human epidermal growth factor receptor 2.
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A question to be raised would be the use of the Ki-67 index. 
Looking for a more accurate evaluation method for the differen-
tiation index, Horii et al. found that these rates are often subjec-
tive and rater-dependent25. The same image analyzed by an image 
evaluation system and compared with the conclusions of three 
pathologists had different results25. The analysis system showed 
a mean proliferation index of around 12.8%, while, according to 
the pathologists’ evaluation, the rates varied in 15.1%, 19%, and 
22.7%25. These variations are important findings that may change 
the molecular classification and explain the high proportion of LBS 
in studies such as those by Carvalho et al. And Cintra et al.21,22,25.

More modern tests with greater sensitivity are available, 
ensuring treatment against breast cancer. These markers are 
Oncotype DX® and MammaPrint®26,27. The TAILORx study 
used the Oncotype DX® molecular test, with 21 genes, in about 
10 thousand breast cancer patients from several countries and, 
according to their findings, 70% of women with primary breast 
cancer, negative axillary lymph nodes, and intermediate recur-
rence score could avoid chemotherapy26. The MINDACT study 
screened patients diagnosed with early-stage breast cancer and 
HER2 negative, evaluating 70 genes; after screening these patients, 
the study found that chemotherapy was unnecessary in about 
46% of cases27. Nonetheless, given the economic profile of the 
Brazilian population and the high cost of these markers for the 
public health system, the definition of these subtypes must be 
more accurate. A better-defined cut-off value and better analy-
sis of the proliferation index by the pathologist can improve the 
indication of an optimal treatment for these patients23.

The incidence of ER and PR was close in percentage levels 
— positive in 81.6% and 79.6%, respectively. The high expression 
of these markers was also found in the study by Carvalho et al., 
who detected an 82.8% prevalence in the Southeast Region22. 
In our study, the HER2 marker corresponded to 4.1% of the sam-
ple, while Carvalho et al. found a 17.6% rate22. The incidence of 
this marker is lower in the population; however, the small result 
found in this investigation is directly related to the sample size. 
Thus, analyzing a larger number of patients is necessary for a 
more effective comparison. 

The mean age at diagnosis was 58.1 years, similar to that of 
the study by Cintra et al., whose mean age at diagnosis was 57.4 
years, and Carvalho et al., with a mean age of 55.5 years. In addi-
tion, most patients in our research were in the age group from 
50 to 59 years, corroborating estimates that describe a higher 
incidence of breast cancer in women over 50 years in Brazil21,22.

The predominant histological types were NST (79.6%) and 
invasive lobular carcinoma (10.2%), data similar to those found 
in the study by Cintra et al., which presented 73.3% of NST cases, 
followed by invasive lobular carcinoma (9.8%)21.

The number of surgeries decreased in April and May com-
pared to January, February, and March 2020. This period was 
marked by the beginning of the COVID-19 pandemic in Brazil.

The study by Ribeiro et al. investigated the effects of the pan-
demic on cancer diagnosis and treatment in Brazil, detecting a 
reduced number of surgeries in cancer patients in 2020 compared 
to 2019 data. In the Southeast Region, this reduction reached 15%. 
However, the present research only focused on data from January 
to June 2020, so we cannot confirm this decrease28. In Hospital 
Regional de Presidente Prudente, the demand for oncological 
care, which was maintained, and surgeries decreased.

The analysis of pathological-prognostic staging revealed that 
the study population presents less advanced stages of the disease. 
The study by Knutsvik et al. compared patient survival accord-
ing to tumor molecular subtypes, and the findings showed that, 
since diagnosis, LAS had better patient survival over time, while 
the HER2 subtype was associated with the worst survival rate29. 

This comparison is irrelevant to our research; nevertheless, 
most LAS cases recorded staging between IA and IB, and no case 
had a stage greater than IIIB. LBS was related to more advanced 
stages of the disease in patients in stages IIIB, IIIC, and IV. 

On the other hand, the HER2 subtype, which usually has 
a higher cell differentiation grade and a greater propensity to 
metastasis, was related to a lower prognostic stage (IA)13,30. In this 
case, we underline that this result was limited by the number 
of cases found in the study, that is, the small sample, which pre-
vents its confirmation. 

In our investigation, the type of surgery had no impact on 
disease prognosis, but the rate of radical surgery was lower in the 
population involved. Kang et al. found a reduced number of mas-
tectomies in the population of South Korea in 2020 compared to 
the total recorded in the pre-pandemic period. We cannot con-
firm this finding, as we would need to compare it with the total 
surgeries in the same period in 201931.

A difference was detected in findings related to anatomic 
staging and pathological-prognostic staging (Figure 3). This dif-
ference occurs because the anatomic staging involves charac-
teristics such as lesion size and presence of lymph node or dis-
tant metastases. In addition, the prognostic staging assesses 
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Figure 3. Distribution of findings related to anatomic and 
pathological-prognostic staging.
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the histological grade of the tumor and the presence or absence 
of hormone receptors (ER and PR) and HER2. Currently, the 
Oncotype Dx® genomic test can also be evaluated32. 

Prospective studies have shown greater accuracy when evalu-
ating the pathological-prognostic staging to define patient man-
agement32. Yet, as the objective of this study was only to investi-
gate whether molecular subtypes influenced the disease staging, 
no adjuvant therapy was analyzed; thus, no further statements 
on the subject are pertinent.

We found a variation in the prevalence of tumors in Brazil. 
Hospital Regional de Presidente Prudente is a reference in the 
care of breast cancer patients for the population of the western 
region of the state of São Paulo. Although regional studies of the 
Brazilian population revealed a prevalence of LBS, the analysis of 
this population based on the evaluation of tumor molecular types 
shows that most of the population assessed herein is in the age 
group above 50 years, which is expected, as neoplasms tend to 
be more prevalent after the fifth decade of life2. Having said that, 
LBS has an important relationship with breast cancer cases in 
younger women, mainly because they have higher cellular activ-
ity. The lower prevalence of LBS compared to LAS is in line with 
what is found in the literature, given the lower incidence of the 
disease in women under 50 years in this study13. 

However, because the sample of this study is small, we 
would need more time and a larger population sample to make 

a statement about the profile of these patients with more accu-
rate results, in addition to evaluating the relationship between 
tumor type and its impact on disease-free survival, considering 
that knowing the epidemiological profile of breast cancer leads 
to the formulation of better treatment strategies for patients.

CONCLUSIONS
Analyses of IHC markers are relevant for the classification of the 
neoplasm molecular subtype and influence the staging of breast 
cancer patients. The molecular subtype is significant to the 
pathological-prognostic staging. Understanding these analyses 
enables more appropriate clinical management of these patients. 

AUTHORS’ CONTRIBUTION
ICS: Conceptualization, Data curation, Methodology, Project 
administration, Validation, Visualization, Writing – original 
draft, Writing – review & editing. GAAF: Conceptualization, 
Data curation, Methodology, Writing – original draft. TRM: 
Conceptualization, Data curation, Methodology, Writing – original 
draft. SUS: Formal Analysis, Investigation, Methodology, Software, 
Writing – original draft. RSS: Conceptualization, Data curation, 
Formal Analysis, Investigation, Methodology, Project admin-
istration, Supervision, Validation, Writing – review & editing.

1. Instituto Nacional do Câncer (INCA). Conceito e Magnitude 
do câncer de mama. Rio de Janeiro: INCA; 2020.

2. Nazário, A. C. P. Mastologia: Condutas Atuais. 1st ed. Barueri: 
Manole; 2015.

3. Goske M, Ramachander VRV, Komaravalli PL, Rahman P, Rao C, 
Jahan P. CTLA-4 Genetic Variants (rs11571317 and rs3087243): 
role in susceptibility and progression of breast cancer. World J 
Oncol. 2017;8(5):162-70. https://doi.org/10.14740/wjon1046w

4. Sun T, Zhang W, Li Y, Jin Z, Du Y, Tian J, Xue H. Combination 
immunotherapy with cytotoxic T-lymphocyte-associated 
antigen-4 and Programmed death protein-1 inhibitors prevents 
postoperative breast tumor recurrence and metastasis. Mol 
Cancer Ther. 2020;19(3):802-11. https://doi.org/10.1158/1535-
7163.MCT-19-0495

5. Cuzick J, Dowsett M, Pineda S, Wale C, Salter J, Quinn E, et al. 
Prognostic value of a combined estrogen receptor, progesterone 
receptor, Ki-67, and human epidermal growth factor receptor 2 
immunohistochemical score and comparison with the genomic 
health recurrence score in early breast cancer. J Clin Onco. 
2011;29(32):4273-8. https://doi.org/10.1200/JCO.2010.31.2835. 

6. Yaghoobi V, Martinez-Morilla S, Liu Y, Charette L, Rimm D, 
Harigopal M. Advances in quantitative immunohistochemistry 
and their contribution to breast cancer. Expert Rev Mol Diagn. 
2020;20(5):509-22. https://doi.org/10.1080/14737159.2020.1743178

REFERENCES

7. Bonacho T, Rodrigues F, Liberal J. Immunohistochemistry for 
diagnosis and prognosis of breast cancer: a review. Biotech 
Histochem. 2020;95(2):71-91. https://doi.org/10.1080/10520295
.2019.1651901.

8. Ellis MJ, Tao Y, Luo J, A’Hern R, Evans DB, Bhatnagar AS, 
et  al. Outcome prediction for estrogen receptor-positive 
breast cancer based on postneoadjuvant endocrine therapy 
tumor characteristics. J Natl Cancer Inst. 2008;100(19):1380-8. 
https://doi.org/10.1093/jnci/djn309.

9. Harris LN, Ismaila N, Mcshane LM, Andre F, Collyar DE, 
Gonzalez-Angulo AM, et  al. Use of biomarkers to guide 
decisions on adjuvant systemic therapy for women with 
early-stage invasive breast cancer: american society of 
clinical oncology clinical practice guideline. J Clin Oncol. 
2016;34(10):1134-50. https://doi.org/10.1200/JOP.2016.010868

10. Slamon JD, Clark GM, Wong SG, Levin WJ, Ullrich A, 
McGuire WL. Human breast cancer: correlation of relapse 
and survival with amplification of the HER-2/neu oncogene. 
Science. 1987;235(4785):177-82. https://doi.org/10.1126/
science.3798106

11. Pandit P, Patil R, Palwe V, Gandhe S, Patil R, Nagarkar R. 
Prevalence of molecular subtypes of breast cancer: a single 
institutional experience of 2062 patients. Eur J Breast Health. 
2020;16(1):39-43. https://doi.org/10.5152/ejbh.2019.4997

https://doi.org/10.14740/wjon1046w
https://doi.org/10.1158/1535-7163.MCT-19-0495
https://doi.org/10.1158/1535-7163.MCT-19-0495
https://doi.org/10.1200/JCO.2010.31.2835
https://doi.org/10.1080/14737159.2020.1743178
https://doi.org/10.1080/10520295.2019.1651901
https://doi.org/10.1080/10520295.2019.1651901
https://doi.org/10.1093/jnci/djn309
https://doi.org/10.1200/JOP.2016.010868
https://doi.org/10.1126/science.3798106
https://doi.org/10.1126/science.3798106
https://doi.org/10.5152/ejbh.2019.4997


8

Silva IC, Freitas GAA, Mello TR, Silva SU, Sá RS

Mastology 2022;32:e20220019

12. Azambuja E, Cardoso F, Castro G, Colozza M, Mano MS, 
Durbecq V. Ki-67 as prognostic marker in early breast cancer: 
a meta-analysis of published studies involving 12155 patients. 
Br J Cancer. 2007;96(10):1504-13. https://doi.org/10.1038/
sj.bjc.6603756

13. Falck AK, Fernö M, Bendahl P, Rydén L. St Gallen molecular 
subtypes in primary breast cancer and matched lymph 
node metastases – aspects on distribution and prognosis for 
patients with luminal A tumours: results from a prospective 
randomised trial. Bmc Cancer. 2013;13(1):1-10. https://doi.
org/10.1186/1471-2407-13-558

14. Gao JJ, Swain SM. Luminal a breast cancer and molecular 
assays: a review. The Oncologist; 2018;23(5):556-65. https://doi.
org/10.1634/theoncologist.2017-0535

15. Al-Thoubaity FK. Molecular classification of breast cancer: a 
retrospective cohort study. Ann Med Surg (Lond). 2020;49:44-
8. https://doi.org/10.1016/j.amsu.2019.11.021.

16. Ye DM, Li Q, Yu T, Wang HT, Luo YH, Li WQ. Clinical and 
epidemiologic factors associated with breast cancer and its 
subtypes among Northeast Chinese women. Cancer Med. 
2019;8(17):7431-45. https://doi.org/10.1002/cam4.2589

17. Hortobagyi GH, Cannoly JL. AJCC Cancer Staging Manual. 8th 
ed. Chigago: Espringer; 2017.

18. Peruzzi CP, Andrade VRM. Análise dos marcadores imuno-
histoquímicos associados com câncer de mama em mulheres 
na Região das Missões, Rio Grande do Sul, Brasil. Rev 
Bras Mastologia. 2016;26(4):181-5. https://doi.org/10.5327/
Z201600040008RBM

19. Eroles P, Bosch A, Pérez-Fidalgo JA, Lluch A. Molecular biology 
in breast cancer: intrinsic subtypes and signaling pathways. 
Cancer Treat Rev. 2012;38(6):698-707. https://doi.org/10.1016/j.
ctrv.2011.11.005

20. Cirqueira MB, Moreira M, Soares LR, Cysneiros MA, Vilela 
MHT, Freitas-Junior R. Effect of Ki-67 on immunohistochemical 
classification of Luminal A to Luminal B subtypes of breast 
carcinoma. Breast J. 2015;21(5):465-72. https://doi.org/10.1111/
tbj.12441

21. Cintra JRD, Teixeira MTB, Diniz RW, Gonçalves Junior H, 
Florentino TM, Freitas GF. Perfil imuno-histoquímico e 
variáveis clinicopatológicas no câncer de mama. Rev Assoc 
Med Bras. 2012;58(2):178-87. https://doi.org/10.1590/S0104-
42302012000200013

22. Carvalho FM, Bacchi LM, Pincerato KM, Van de Rijn M, Bacchi 
CE. Geographic differences in the distribution of molecular 
subtypes of breast cancer in Brazil. BMC Womens Health. 
2014;14:102. https://doi.org/10.1186/1472-6874-14-102

23. Coates AS, Winer EP, Goldhirsch A, Gelber RD, Gnant M, 
Piccart-Gebhart M, et  al. Tailoring therapies-improving the 

management of early breast cancer: St Gallen International 
Expert Consensus on the Primary Therapy of Early Breast 
Cancer 2015. Ann Oncol. 2015;26(8):1533-46. https://doi.
org/10.1093/annonc/mdv221

24. Harbeck N, Rastogi P, Martin M, Tolaney SM, Shao ZM, 
Fasching PA, et  al. Adjuvant abemaciclib combined with 
endocrine therapy for high-risk early breast cancer: updated 
efficacy and Ki-67 analysis from the monarchE study. 
Ann Oncol. 2021;32(12):1571-81. https://doi.org/10.1016/j.
annonc.2021.09.015

25. Horii R, Tsuda H, Masuda S, Sugita H, Togashi K, Ohno S, et al. 
Performance analysis of the anti-Ki67 antibody clone 30-9 
for immunohistochemical staining of breast cancer. Breast 
Cancer. 2020;27(6):1058-64. https://doi.org/10.1007/s12282-
020-01108-w

26. Sparano JA, Gray RJ, Makower DF, Pritchard KI, Albain KS, 
Hayes DF, et al. Adjuvant chemotherapy guided by a 21-gene 
expression assay in breast cancer. N Engl J Med. 2018;379(2):111-
21. https://doi.org/10.1056/NEJMoa1804710

27. Cardoso F, Van’t Veer LJ, Bogaerts J, Slaets L, Viale G, Delaloge 
S, et al. MINDACT investigators. 70-gene signature as an aid to 
treatment decisions in early-stage breast cancer. N Engl J Med. 
2016;375(8):717-29. https://doi.org/10.1056/NEJMoa1602253

28. Ribeiro CM, Correa FM, Migowsky. Efeitos de curto prazo 
da pandemia de COVID-19 na realização de procedimentos 
de rastreamento, investigação diagnóstica e tratamento do 
câncer no Brasil: estudo descritivo, 2019-2020. Epidemio Serv 
Saúde. 2022;31(1):e2021405. http://doi.org/10.1590/s1679-
49742022000100010

29. Knutsvik G, Stefansson IM, Aziz S, Arnes J, Eide J, Collett K, 
et al. Evaluation of Ki67 expression across distinct categories 
of breast cancer specimens: a population-based study of 
matched surgical specimens, core needle biopsies and 
tissue microarrays. PLoS One. 2014;9(11):e112121. http://doi.
org/10.1371/journal.pone.0112121

30. Eroles P, Bosch A, Pérez-Fidalgo JA, Lluch A. Molecular biology 
in breast cancer: intrinsic subtypes and signaling pathways. 
Cancer Treat Rev. 2012;38(6):698-707. http://doi.org/10.1016/j.
ctrv.2011.11.005. 

31. Kang YJ, Baek JM, Kim YS, Jeon YW, Yoo TK, Rhu J, et al. Impact 
of the COVID-19 pandemic on the diagnosis and surgery of 
breast cancer: a multi-institutional study. J Breast Cancer. 
2021;24(6):491-503. http://doi.org/10.4048/jbc.2021.24.e55

32. Tokunaga E, Ijichi H, Tajiri W, Masuda T, Takizawa K, Ueo H, 
et al. The comparison of the anatomic stage and pathological 
prognostic stage according to the AJCC 8th edition for the 
prognosis in Japanese breast cancer patients: data from a 
single institution. Breast Cancer. 2020;27(6):1137-46. http://
doi.org/10.1007/s12282-020-01116-w

© 2022 Brazilian Society of Mastology 
This is an open access article distributed under the terms of the Creative Commons license.

https://doi.org/10.1038/sj.bjc.6603756
https://doi.org/10.1038/sj.bjc.6603756
https://doi.org/10.1186/1471-2407-13-558
https://doi.org/10.1186/1471-2407-13-558
https://doi.org/10.1634/theoncologist.2017-0535
https://doi.org/10.1634/theoncologist.2017-0535
https://doi.org/10.1016/j.amsu.2019.11.021
https://doi.org/10.1002/cam4.2589
https://doi.org/10.5327/Z201600040008RBM
https://doi.org/10.5327/Z201600040008RBM
https://doi.org/10.1016/j.ctrv.2011.11.005
https://doi.org/10.1016/j.ctrv.2011.11.005
https://doi.org/10.1111/tbj.12441
https://doi.org/10.1111/tbj.12441
https://doi.org/10.1590/S0104-42302012000200013
https://doi.org/10.1590/S0104-42302012000200013
https://doi.org/10.1186/1472-6874-14-102
https://doi.org/10.1093/annonc/mdv221
https://doi.org/10.1093/annonc/mdv221
https://doi.org/10.1016/j.annonc.2021.09.015
https://doi.org/10.1016/j.annonc.2021.09.015
https://doi.org/10.1007/s12282-020-01108-w
https://doi.org/10.1007/s12282-020-01108-w
https://doi.org/10.1056/NEJMoa1804710
https://doi.org/10.1056/NEJMoa1602253
http://doi.org/10.1590/s1679-49742022000100010
http://doi.org/10.1590/s1679-49742022000100010
http://doi.org/10.1371/journal.pone.0112121
http://doi.org/10.1371/journal.pone.0112121
http://doi.org/10.1016/j.ctrv.2011.11.005
http://doi.org/10.1016/j.ctrv.2011.11.005
http://doi.org/10.4048/jbc.2021.24.e55
http://doi.org/10.1007/s12282-020-01116-w
http://doi.org/10.1007/s12282-020-01116-w

