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ABSTRACT

Objective: To compare the rates of pathological complete response (pCR) after treatment with neoadjuvant chemotherapy, in 

the different subtypes of breast cancer in patients followed at the Mastology Service of Hospital do Servidor Público Estadual. 

Methods:  Descriptive and retrospective study, in which medical records of 213 patients diagnosed with breast cancer and 

submitted to neoadjuvant chemotherapy were reviewed, from February 2011 through January 2018. Histological data collected 

were: hormone receptors, hyperexpression of HER-2, grade, histological type and clinical data: age of the patient at diagnosis, 

tumor size and clinical stage at diagnosis and after chemotherapy, and rate of pCR. Results: The mean age of patients at diagnosis 

was 53.97 years. Forty-six patients (21,6%) had pCR, 77 (36.1%) were grade 2 and 136 (63.9%) were grade 3. Regarding cancer 

subtype, 29 patients (13.6%) were reported to have pure HER2 subtype, 48 patients (22.5%) corresponded to Luminal A subtype, 

51 (23.9%) to Luminal B, and 66 patients (31.0%) were characterized as Triple Negative, while only 17 patients (7.9%) had Luminal B 

HER. Conclusion: The subtypes Pure HER 2 and Luminal B had the highest pCR rates.
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INTRODUCTION
Breast cancer is the most common type of cancer among women 
in the world and, in Brazil, is behind non-melanoma skin cancer, 
accounting for 28% of new cases each year. The National Cancer 
Institute estimates 66,280 new cases of breast cancer in Brazil 
for every 100 thousand inhabitants in 20201.

All systemic therapies applied to non-metastatic breast can-
cer is intended to reduce the risk of distant recurrence. In addi-
tion, the objective its administration before surgery is to shrink 
the tumor, which may allow for less extensive surgery on the 
breast and/or armpit, increased conservative surgery instead of 
mastectomy, improved aesthetic results and reduced postopera-
tive complications, such as lymphedema1,2. Neoadjuvant therapy 
also allows an early assessment of the effectiveness of systemic 
therapy. In addition, the presence or absence of residual inva-
sive cancer after neoadjuvant chemotherapy (NACT) is a strong 
prognostic factor for the risk of recurrence, especially in triple 
negative breast cancer (TNBC) and positive human epidermal 
growth factor receptor 2 (HER2)3-6.

Although there is no consensus in the literature on what to 
consider a pathological complete response (pCR), we can define 
it as the absence of cancer (invasive or in situ) in both the breast 
and the armpit, identifying morphological findings in breast tis-
sue that are consistent with regression of the neoplasia and define 
a possible tumor bed upon anatomopathological assessment7.

Breast cancer patients who present with pCR after NACT have 
a better prognosis when compared to those who have incomplete 
responses. The NSABP B-18 and NSABP B-27 studies compared 
NACT with adjuvant chemotherapy using Adriamycin with cyclo-
phosphamide (CA) in isolation or associated with taxanes, and 
reported better disease-free survival (DFS) and overall survival 
(OS) in patients with pCR; however, the pCR rates were 13% and 
26%, respectively. The final analysis failed to show which sub-
groups would benefit most from NACT to improve DFS and OS, 
and also did not show reduction in mortality8,9.

Different molecular subtypes respond differently, with TNBC 
and breast cancer with HER2 overexpression responding better 
than luminal subtypes. Immunotherapies, such as trastuzumab, 
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and chemotherapeutic agents, such as anthracyclines and tax-
anes, are used in the search for better results in primary treat-
ment of breast cancer10-12.

Given the importance of the topic, this study aims to com-
pare the rates of pCR after NACT in different subtypes of breast 
cancer in patients followed at the Mastology outpatient clinic 
of a public hospital.

METHODS

Type of study and ethical aspect
This is a retrospective descriptive study comprising female 
patients followed up at the Mastology outpatient clinic of Hospital 
do Servidor Público Estadual — Francisco Morato de Oliveira 
(HSPE-FMO), between February 2011 and January 2018, with 
confirmed diagnosis of cancer and submitted to NACT. The proj-
ect was approved by the Ethics and Research Committee and 
registered in “Plataforma Brasil” (Certificate of Presentation for 
Ethical Consideration—CAAE: 86418618.0.0000.5463).

Study design and ethical aspect
Clinical and laboratory data of patients from medical records were 
reviewed: age, tumor size at diagnosis, clinical and pathological 
stage (TNM staging), hormone receptors (HR), HER2 overexpres-
sion, Ki-67proliferation index, tumor grade and histological type 
at biopsy, and pCR. HR and HER2 overexpression were analyzed 
by quantitative immunohistochemistry (IHC). HER2 overexpres-
sion was considered positive only when the result on IHC was 3+ 
or with a positive Fluorescence In Situ Hybridization (FISH) test.

The Ki-67 proliferation index was used to differentiate the 
luminal subtypes and the value of 14% was considered as cutoff, 
that is, patients who presented only positive hormone receptors 
with Ki-67 below 14% were classified as Luminal A and above 
14%, as Luminal B. The triple negative subtype (TNBC) was con-
sidered when estrogen receptors (ER), progesterone receptors 
(PR) and HER2 were all negative. Luminal B — HER2 (LB-HER) 
was defined when ER or PR were positive with high Ki-67 and 
HER2 overexpression. Finally, subtype pure HER2 (pure HER) 
was defined upon negative ER and PR and positive HER2.

All patients included in the analysis were properly screened 
with computed tomography of the chest and abdomen, and sub-
mitted to bone scintigraphy in order to exclude metastatic disease.

Patients submitted to NACT for inflammatory carcinoma 
were not included in the sample.

The sequence and schema of chemotherapy drugs were defined 
by the institution’s attending physician, without central standard-
ization. The main antineoplastic agents used were: adriamycin, 
cyclophosphamide, docetaxel and trastuzumab, the latter only 
in patients with HER2 overexpression.

In patients receiving trastuzumab as neoadjuvant therapy, 
the drug was maintained for 18 cycles. For these patients, trans-
thoracic echocardiography was performed to assess cardiac 
function every 12 weeks.

In this study, absence of invasive or in situ residual tumor in 
the breast and armpit was considered as pCR7.

Ten patients were excluded from the sample: seven did not 
have a sequential NACT scheme and three died, which results 
in medical records not being released for analysis.

An informed consent form was not required, as the paper 
resulted from medical records’ review and patients did not have 
their identity revealed.

Statistical analysis
The χ2 test was used to analyze the association between pCR 
and the independent variables, as well as pCR rates in differ-
ent types of tumor. To assess the epidemiological profile of 
patients with different histological types, univariate analy-
sis was applied.

The simple logistic regression model was applied to assess 
odds ratio between the dependent variable pCR and independent 
variables. Multidimensional data were analyzed using the mul-
tiple correspondence factor analysis technique in order to assess 
associations. Statistical analysis was performed on the software 
R 3.4.2, with significance level set at below 5%.

RESULTS
The sample had 213 patients who underwent chemotherapy and 
were evaluated. The mean age was 54 ± 9 years, with age range 
between 29 and 72 years (median of 54 years).

The pCR was present in 22.6% (n = 46), while 36.1% (n = 77) 
presented stage II and 63.9% (n = 136) stage III. As for the his-
tological grade of tumors, 9.3% (n = 20) of patients had grade 
I, 53% (n = 113) grade II and 37.7% (n = 80) grade III. As for 
cancer subtype, 22.5% of patients had Luminal A subtype, 
23.9% Luminal B, 7.9% LB-HER, 31% TNBC and 13.6% pure 
HER subtype.

Conservative surgery was possible in 59% of cases. However, axil-
lary emptying was necessary in 89.3% of cases (Table 1).

When checking pCR in molecular subtypes, responses var-
ied between 10 and 41%, with the worst responses for Luminal 
A and B and tumors with HER2 overexpression with a higher 
prevalence of pCR.

The analysis of subgroups identified an association of the 
pCR in patients with pure HER and LB-HER with the histologi-
cal grade (Table 2).

Table 2 shows that the highest pCR rates were found in grade 
II and III tumors, those with negative HR and positive HER. 
The only subtype that did not follow this trend was Luminal A.
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DISCUSSION
In this study, 46 patients (22.6%) reached a pCR, but this 
was less frequent in subtypes LA and LB: 10.4% and 11.8%, 
respectively. In TNBC, pCR was reached in 24.2% of cases. 
In patients with HER2 overexpression, pCR was observed 
in 41.2% of LB-HER cases and 37.9% in patients without HR 
expression. Similar results were found by Monteiro et al.13, 
which suggests that the tumor response to NACT is not 
affected by systemic comorbidities, but rather inf luenced 
negatively by HR expression.

Despite the subtype LA being the most prevalent breast 
tumor in the literature4-7, in this study its prevalence was lower 
than other subtypes (for example, TNBC). As it presents a good 
response to adjuvant hormonal treatment9, its first treatment is 
surgery, especially when found in early stages.

In our sample, only 46 patients (22.6%) reached a pCR, which 
corroborates the meta-analysis by Spring et al.7, with 18,000 
patients reaching the pCR in 21.5% of cases.

Of the total number of patients evaluated, 63.1% were in 
stage 3, similar to the studies that evaluated the indication of 
NACT in locally advanced stages, aiming at less aggressive surgi-
cal approaches14. In addition, 53% had histological grade II, simi-
lar to what Lopes et al.15 and Aquino et al.16 reported: 56.6% and 
52.2%, respectively. The lower percentage of grade I (9.3%) can 
be explained by the higher incidence of positive TN and HER2 
subtypes, which, in general, are more prone to higher histologi-
cal grades (II and III).

Of 213 patients evaluated, conservative surgery was possible 
in 59.0% of the cases, which corroborates data from the litera-
ture, in which NACT has become an alternative to expand the 

Table 1. Characteristics of patients in relation to the presence or absence of pathological complete response (pCR).

No pCR pCR OR (95%CI) p-value

Receptor n (%) n (%)

0.035

ER and PR+ 81 (48.5) 16 (34.8) 1

ER+ 13 (7.8) 0 (0.0) 1.19 (0.00–inf)

PR+ 6 (3.6) 3 (6.5) 2.53 (0.57–11.17)

ER and PR - 67(40.1) 27 (58.7) 2.04 (1.01–4.10)

Tumor type n (%) n (%)

0.004

LA 43 (25.9) 5 (11.1) 0.19 (0.06–0.63)

LB 45 (27.1) 6 (13.3) 0.22 (0.07–0.68)

LB-HER 10 (6.0) 7 (15.6) 1.15 (0.34–3.89)

Pure HER 18 (10.8) 11 (24.4) 1.00

TNBC 50 (30.1) 16 (35.6) 0.52 (0.2–1.34)

Nuclear grade n (%) n (%)

0.342
I 18 (10.8) 2 (4.3) 1.00

II 89 (53.3) 24 (52.2) 2.43 (0.53–11.19)

II 60 (35.9) 20 (43.5) 3.00 (0.64–14.08)

OR: odds ratio; 95%CI: 95% confidence interval; ER: estrogen receptor; PR: progesterone receptor; + positive; - negative; LA: luminal A; LB: luminal B; LB-
-HER: luminal B – HER2; Pure HER: pure HER2; TNBC: triple negative breast cancer.

Table 2. Characteristics of the subtypes in relation to the pathological complete response (pCR) and nuclear grade.

 
Pure HER LA LB LB-HER TNBC

p-value
n (%) n (%) n (%) n (%) n (%)

N 29 48 51 17 66

pCR 11 (37.9) 5 (10.4) 6 (11.8) 7 (41.2) 16 (24.2) 0.004

Grade (%)

I 0 (0.0) 10 (20.8) 5 (9.8) 1 (5.9) 4 (6.1)

< 0.001II 14 (48.3) 32 (66.7) 32 (62.7) 9 (52.9) 25 (37.9)

III 15 (51.7) 6 (12.5) 14 (27.5) 7 (41.2) 37 (56.1)

Pure HER: pure HER2; LA: luminal A; LB: luminal B; LB-HER: luminal B – HER2; TNBC: triple negative breast cancer.
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