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ORIGINAL ARTICLE
https://doi.org/10.29289/2594539420220041

Use of artificial intelligence to predict response to
neoadjuvant chemotherapy in breast cancer

Karen Olivia Bazzo Goulart™ ®, Maximiliano Cassilha Kneubil"?
Orlandin' ®, Leandro Luis Corso' ®, Mariana Roesch-Ely’

, Janaina Brollo"? ®, Bruna Caroline
, Jodo Antonio Pégas Henriques'

ABSTRACT

Introduction: Breast cancer is the object of thousands of studies worldwide. Nevertheless, few tools are available to corroborate
predictionof response to neoadjuvant chemotherapy. Artificialintelligenceisbeingresearchedforits potential utilityin several fields
of knowledge, including oncology. The development of a standardized Artificial intelligence-based predictive model for patients
with breast cancer may help make clinical management more personalized and effective. We aimed to apply Artificial intelligence
models to predict the response to neoadjuvant chemotherapy based solely on clinical and pathological data. Methods: Medical
records of 130 patients treated with neoadjuvant chemotherapy were reviewed and divided into two groups: 90 samples to train
the network and 40 samples to perform prospective testing and validate the results obtained by the Artificial intelligence method.
Results: Using clinicopathologic data alone, the artificial neural network was able to correctly predict pathologic complete response
in 83.3% of the cases. It also correctly predicted 95.6% of locoregional recurrence, as well as correctly determined whether patients
were alive or dead at a given time pointin 90% of the time. To date, no published research has used clinicopathologic data to predict
the response to neoadjuvant chemotherapy in patients with breast cancer, thus highlighting the importance of the present study.
Conclusions: Artificial neural network may become an interesting tool for predicting response to neoadjuvant chemotherapy,
locoregional recurrence, systemic disease progression, and survival in patients with breast cancer.

KEYWORDS: artificial intelligence; breast; breast neoplasms; neoadjuvant therapy; neoplasms.

INTRODUCTION Tools that can predict the response to NACT could be practice-

Despite being the object of thousands of studies worldwide and
having the largest body of evidence to explain its pathophysiology
among all cancer types, breast cancer (BC) continues to claim
thousands of lives each year'. Many different and customizable
treatment options are available for the various types of BC. One
treatment strategy widely used in clinical practice is neoadju-
vant chemotherapy (NACT)?

NACT consists of the preoperative administration of che-
motherapeutic drugs with a view to reducing tumor size before
surgery. Its use has been associated with improved prognosis.
Currently, response to NACT cannot be measured or predicted
by the clinician, which restricts decision-making regarding the
appropriateness of this treatment option in individual cases.

changing by helping define the most appropriate clinical man-
agement strategy for each patient™”.

Nevertheless, few tools are available to corroborate predic-
tion of response to NACT. Two prediction tools are currently on
the market, the 21-gene Oncotype DX® panel and the 70-gene
MammaPrint®* panel, both based on the quantification of the
expression of different genes known to be involved in the patho-
physiology of BC. Oncotype and MammaPrint are representa-
tive and very important on the world stage; however, their appli-
cability is limited by the high cost inherent in the quantitative
analysis of gene expression.

Artificial intelligence (AI) is being researched for its poten-
tial utility in several fields of knowledge, including oncology.
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The ability of a technology to receive information, process it, and
make decisions based on that information can be very relevant
in several aspects of the oncology practice, including the predic-
tion of response to NACT. Al systems can currently receive and
interpret clinical and pathological information about patients
and predict possible outcomes based on cases from past exam-
ples, i.e., after learning about the subject®?.

The development of a standardized Al-based predictive model
for patients with BC may help make clinical management more
personalized and effective. In our study, we aimed to apply Al
models to predict the response to NACT based solely on clinical
and pathological data.

METHODS

a. Patients

All medical records of patients treated with NACT at the High
Complexity Unit on Oncology (UNACON) of Hospital Geral de
Caxias do Sul (RS), Brazil, and at an affiliated private clinic
from March 2012 to June 2020 were reviewed. The records of
130 patients containing all clinicopathologic information
of relevance to the study were analyzed and divided into two
groups: 90 samples to train the neural network and 40 samples
to perform prospective tests and validate the results obtained
by the Al method.

b. Clinicopathologic criteria

The study included patients for whom the following information
was available: age, body mass index, weight, height, menopausal
status, histologic type, histologic grade, expression of estrogen
(ER) and progesterone (PR) receptors, human epidermal growth
factor receptor 2 (HER-2), expression of Ki-67, tumor size, axil-
lary involvement, molecular subtype, clinical staging, chemo-
therapy protocol, progression during chemotherapy, targeted
therapy, and pathologic staging.

Overall survival was analyzed from the date of diagnosis
until the date of the last follow-up (for patients who remained
alive) or date of death. Progression-free survival was analyzed
from the date of diagnosis to the date of disease progression (for
patients who experienced disease progression), date of death
(for patients who died), or date of the last follow-up (for patients
who remained alive). Pathologic complete response (PCR) was
defined as absence of invasive carcinoma and/or carcinoma in
situin the breast, and ipsilateral axilla after NACT.

c. Expression of estrogen, progesterone, Ki-67
and HER-2 receptors

ER, PR, and HER expressions in breast biopsy specimens were
evaluated by means of immunohistochemistry, with the follow-
ing antibodies:

anti-ER MAb (Dako, Glostrup, Denmark, 1/100 dilution),
anti-PR MAb (Dako, 1/800 dilution), and

polyclonal anti-HER2 antibodies (Dako, 1/3200 dilution) for
the HER-2-neu gene.

The scoring of ER and PR were based on the staining
intensity (weak, moderate, intense). The evaluation criteria
of HER2 status were based on immunostaining and the per-
centage of membrane positive cells, giving a score range of
1+, 2+, 3+. HER2 negative was categorical when no staining
was observed or membrane staining was observed in 1-9%
of tumor cells. HER2 was classified as score 2+ when there
was a weak to moderate complete membrane stainingin 10%
to 49% of the tumor cells, while HER2 was positive score 3+
when there was a strong complete membrane staining in
more than 50% of the tumor cells. In this study, HER2 scores 0
and 1+ were considered negative. HER2 3+ and the Amplified
Fluorescence in situ Hybridization (FISH-amplified) tumors
were considered positive. All HER2 2+ tumors and tumors for
which immunohistochemistry (IHC) was not assessable were
also tested for gene amplification by FISH.

Ki-67 labeling index was defined as the percentage of
Ki-67 antigen positive cells, giving a score range low (<14%)
and high (214%).

d. Analysis of tumor-infiltrating lymphocytes
The percentage of tumor-infiltrating lymphocytes (TILs) was
assessed in paraffin-embedded tumor sections stained with
hematoxylin and eosin (HE) and was defined as the percentage
of lymphocytes in direct contact with tumor cells.

e. Artificial intelligence

Al is a growing science. Its core principle is the development of
cognitive models that are capable of interpreting and forecasting
data. This interpretation is based on the knowledge acquired by
the model. Within Al science, “knowledge” is data’.

Cognitive models are based on so-called artificial neural
networks (ANNs), which simulate a biological neuron. Human
neurons consist of several specific regions, as:

1. dendrites, which receive nerve impulses;

2. thecell body, or soma, in which information processing takes
place; and

3. nerve endings, which are responsible for the output of nerve
impulses.

An ANN has very similar regions, as seen in Figure 1 below.
Its “dendrites” are represented by the letter w, which highlights
the presence of more than one “nerve projection” (i.e., allowing
receipt of more information), each differentially weighted to
ensure a good data interpretation. In the “cell body” of the ANN,
designated as fa, mathematical functions are applied to the data

Mastology 2023;33:€20220041
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obtained through w. Finally, “nerve endings” allow communica-
tion to take place between ANNs, simulating a neural synapse.
Clinicopathologic criteria were analyzed through the appli-
cation of four ANNs composed of 200 neurons, each designed
specifically for prediction of one of the following outcomes: PCR,
locoregional recurrence, systemic disease progression, and death.
The variables analyzed by the ANNs are described in Table 1.
Neural networks were created to analyze the outcomes of
interest. These networks were trained on 90 samples and after-
wards was prospectively tested on 40 additional samples.

f. Ethical aspects

As the present study consists of a retrospective analysis of data
from medical records and does not involve direct intervention
on human subjects, investigators were asked to sign a data use
agreement and confidentiality form. Informed consent was waived.

g. Statistical analysis
After the identification of the core (indispensable) criteria, four
supervised-learning ANNs were constructed using a pattern rec-
ognition tool. To ensure optimal fit, a backpropagation algorithm
with feed-forward network topology was used to identify PCR,
systemic disease progression, locoregional recurrence, and sur-
vival. To enhance ANN effectiveness, the number of neurons was
tested with a variety of different settings. To evaluate whether
the proposed system was effective, a prospective study was then
carried out using the developed ANNs.

Descriptive analysis of clinicopathologic data was performed
in SPSS 20.0 software (SPSS Inc. Chicago, IL, United States).

The Figure 1 illustrates the diagram with the methodologies
used in this research.

Figure 1. Diagram of methodologies used in this research.

Table 1. Variables used in the neural network.

T e

Age (years) Numeric
Body mass index Numeric
Weight Numeric
Height Numeric

Menopausal status

Pre-menopausal or post-menopausal

Histologic type

Invasive lobular, invasive ductal,
medullary, or other

Histologic grade G1,G2,0rG3
Estrogep receptor Numeric
expression
Progesterone .

. Numeric
receptor expression
HER-2 expression 1+, 2+, 3+
Ki-67 expression Low or high

Molecular subtype

Luminal A, luminal B, or HER2-enriched

Clinical staging

IA, 1B, 1A, IIB, IIIA, 11B, IIC, IV

Trastuzumab; lapatinib; pertuzumab;

Cr(;etrgggrerapy trastuzumab + pertuzumab;
P trastuzumab + lapatinib; other
Progression on Ves or no
chemotherapy

Neoadjuvant None; trastuzumab; lapatinib;

targeted therapy

pertuzumab; trastuzumab +pertuzumab;
trastuzumab+ lapatinib; other

Tumor size and

Ductal carcinoma in situ, T1mi, T1a,

location T1b, T1c, T2, T3, T4a, T4b, Tac, T4d
Lymph nodes staging NO, N1, N2, N3
Number of affected .

Numeric

lymph nodes

Mastology 2023;33:€20220041
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RESULTS

Clinicopathologic data

Aretrospective analysis of the medical records of 90 patients was
carried out. The mean age at diagnosis was 46.3 years, and the
mean body mass index was 27.0. Overall, 59 (65.6%) patients were
pre-menopausal and 31 (34.4%) were post-menopausal. On his-
tologic analysis, only 1 patient (1.1%) had invasive lobular BC,
73 patients (81.1%) had invasive ductal carcinoma, 5 (5.6%) had
medullary carcinoma, and 11 (12.2%) had BC of other histologi-
cal types. Most of the patients had histologic grade G3 tumors,
totaling 48 (53.3%), 36 (40.0%) had grade G2, and only 6 (6.7%)
had grade G1 (Table 2).

Regarding gene expression in biopsy specimens, 50 0f 90 (55.6%)
had biopsies strongly positive for ER, followed by 30 (33.3%) which
were ER-negative. The rest of the biopsies showed low ER expression
(2;2.2%) and positive ER expression (8; 8.9%). As for PR expression,
most biopsies were negative, being 39 (43.3%), followed by strongly
positive expression in 31 (34.4%), positive expression in 18 (20.0%),
and low expression in only 2 cases (2.3%) (Table 2).

Once HER2 expression was evaluated, 54 biopsies (60%) showed
no expression and 36 (40.0%) showed 1+ expression. Furthermore,
87 biopsies (96.7%) showed high Ki67 expression. The molecular
subtypes observed were: luminal B in 32 cases (35.6%), HER2-
enriched in 24 (26.7%), triple-negative in 19 (21.1%), pure HER2
in 12 (13.3%), and luminal A in 3 (3.3%) (Table 2).

Of the 90 patients who received treatment, only 32 (35.6%)
achieved PCR, while 58 (64.4%) did not. Fifteen patients (16.7%)
experienced systemic disease progression, while 75 (83.3%) were
progression-free (Table 2). This same analysis was performed in
the prospective study (Table 2).

Artificial neural network performance evaluation
Clinicopathologic criteria were analyzed through application
of an ANN composed of 200 neurons to predict the response to
NACT. To assess predictive capacity, confusion matrices were
generated. Sensitivity, specificity, false-positive rate, and false-
negative rate were then derived.

With clinicopathologic data alone, the ANN was able to cor-
rectly predict PCR in 83.3% of cases, with 84.4% sensitivity, 82.8%
specificity, a positive predictive value (PPV) of 73%, and a nega-
tive predictive value (NPV) of 90.6%. Tested prospectively, the
ANN achieved an accuracy of 80.0%, sensitivity of 81.8%, speci-
ficity of 79.3%, and negative and positive predictive values of 92
and 60% respectively (Table 3).

When predictive capacity for systemic progression was
assessed, the ANN exhibited 82.2% accuracy, with 0% sensitiv-
ity, and 98.7% specificity. The PPV was 0%, and the NPV, 83.1%.
When prospectively tested, an accuracy of 77.5% was achieved,
with sensitivity and specificity of 100% and 76.9%, respectively,
and NPV of 100% and PPV of 10% (Table 3).

Table 2. Clinicopathologic data.

n (%) n (%)
retrospective | prospective

Age (years) 46.3 47.5
Body mass index 27.0 279
Weight 70.5 71.3
Height 1.6 1.6
Menopausal status

Pre-menopausal 59 (65.6) 27 (67.5)

Post-menopausal 31(34.4) 13 (32.5)
Histologic type

Invasive lobular 1(1.1) 0(0)

Invasive ductal 73(81.1) 37 (92.5)

Medullary 5(5.6) 2(5)

Other 11 (12.2) 1(2.5)
Histological grade

G1 6(6.7) 5(12.5)

G2 36 (40) 19 (47.5)

G3 48 (53.3) 16 (40)
Estrogen receptor expression

None 30(33.3) 17 (42.5)

Low 2(2.2) 0(0)

Positive 8 (8.9) 3(7.5)

Strongly positive 50 (55.6) 20 (50)
Progesterone receptor expression

None 39 (43.3) 19 (47.5)

Low 2(2.3) 0 (0)

Positive 18 (20) 7 (17.5)

Strongly positive 31(34.4) 14 (35)
HER?2 expression

0 54 (60) 33(82.5)

1+ 36 (40) 7(17.5)

2+ 0(0) 0(0)
Ki67 expression

Low 3(3.3) 7 (17.5)

High 87 (96.7) 33(82.5)
Molecular subtype

Luminal A 3(3.3) 5(12.5)

Luminal B /HER2-negative 32 (35.6) 15 (37.5)

Luminal B /HER2-enriched 24 (26.7) 3(7.5)

Pure HER2 12 (13.3) 4 (10)

Triple negative 19 (21.1) 13 (32.5)

Pathologic complete response 32 (35.6) 15(37.5)

No pathologic complete 58 (64.4) 25 (62.5)

response

Systemic progression 15(16.7) 10 (25)

No systemic progression 75(83.3) 30 (75)

Mastology 2023;33:€20220041
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The same analysis was performed for locoregional recur-
rence. The ANN had 95.6% accuracy, with a sensitivity of 0% and
specificity of 100%. Positive and negative predictive values were
0% and 95.6%, respectively. In the prospective test, the network
accuracy was 95%, with sensitivity and specificity of 0% and 95%,
respectively. The PPV was 0% and the NPV was 100% (Table 3).
The sensitivity and PPV were 0% because no patient had disease
progression or recurrence in the retrospective dataset.

When the ANN was used to predict whether patients would
be alive or dead, it achieved 90% accuracy, with a sensitivity of
95.1%, and specificity of 44.4%. Positive and negative predictive
values in this analysis were 93.9 and 50%, respectively. Tested pro-
spectively, the ANN achieved an accuracy of 87.5%, sensitivity of
94.3%, specificity of 40%, NPV of 50%, and PPV of 91.7% (Table 3).

DISCUSSION

NACT is associated with PCR as well as with locoregional or sys-
temic recurrence, and the response to NACT is the main determi-
nant of each of these events. The present study demonstrated, for
the first time, how the response to NACT can be predicted with
Al methods. Alis a growing area of study, with an ever-increas-
ing body of evidence demonstrating its applicability in various
fields®*®. The possibility of using an Al tool to guide clinical man-
agement of BC, a life-threatening condition, is extremely relevant.

Neoadjuvant Chemotherapy and

Pathologic complete response

PCRis associated with several factors. Understanding which are
these factors and the relative importance of each one is essential.
In this study, clinicopathologic data were used to train an ANN
to predict response to NACT. Corroborating the present study,
prior researches have described various clinical and pathologic
factors that may be related to the response to NACT. Diaz-Casas
et al’, in a study of 414 patients with BC, found that PCR was
associated with tumor molecular type, observing higher rates of
PCR in pure-HER2 and triple-negative tumors. They also found
that larger tumors are associated with nonresponse to NACT.

When analyzing clinicopathologic predictors of recurrence
in patients with BC who achieved PCR to NACT, advanced clini-
cal staging, tumor size, presence of lymph node metastases, and
HER?2 positivity before NACT were identified as significantly
predictive of disease recurrence. Conversely, residual ductal and
nodal disease in situ after NACT were not significant predictors™.

In a study of 117 patients, PCR was significantly associated
with expression of ER and absence of HER2 expression (p=0.0006),
as well as with stages T2 (p=0.043) and T3 (p=0.018)".. The same
factors were assessed in our study and, corroborated as predic-
tive of PCR. We used data to construct an ANN and predict the
same outcome previously described in the literature, Thus, our
results corroborate the data published in the literature, but with
a significant difference: the use of Al to obtain them.

Neoadjuvant chemotherapy and
locoregional recurrence
In our study, the ANN correctly predicted locoregional recurrence
95.6% of the time, with a NPV of 95.6%. These data were obtained
through the use of an Al model based on clinicopathologic data
only. This same correlation was described in a large study involving
3,088 patients over a 10-year follow-up period, which found that the
clinical characteristics of a tumor can be used to predict the risk of
locoregional recurrence'. The same association was observed by
Gillon et al.in 1,553 patients; the authors reported that BC classifica-
tion and PCR are important predictors of locoregional recurrence'.
To date, there are no reports of the use of Al to predict locore-
gional recurrence in patients with BC after NACT. Therefore, this
is the first study to demonstrate a new predictive model with the
potential to change clinical management.

Neoadjuvant chemotherapy and systemic
disease progression

Death after NACT is associated with progression of systemic
disease. The ANN correctly predicted whether patients would
be alive or dead after NACT 82.2% of the time, with a specificity
0f 98.7%; on subsequent prospective testing, 77.5% accuracy was
achieved. Several factors have been described in the literature

Table 3. Predictive performance of an artificial neural network trained on clinicopathologic data alone to assess response to neoad-
juvant chemotherapy in patients with breast cancer.

Pathologic complete . . Locoregional
Systemic progression
response recurrence

Retro (%) | Prosp (%) | Retro (%) | Prosp (%) | Retro (%) | Prosp (%) | Retro (%) | Prosp (%)
80 95 90

Survival

Accuracy 83.3 82.2 77.5 95.6 87.5
Sensitivity 84.4 81.8 0 100 0 0 951 94.3
Specificity 82.8 79.3 98.7 76.9 100 95 44.4 40
Positive predictive value 73 60 0 10 0 0 93.9 91.7
Negative predictive value 90.6 92 83.1 100 95.6 100 50 50

Retro: retrospective; Prosp: prospective.

Mastology 2023;33:€20220041
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as potential predictors of systemic progression. HER-2 expres-
sion and triple-negative status are two factors reported as such
by Yiqun et al.*.

A previous study evaluated the ability of an ANN to pre-
dict survival after BC without assessing the response to NACT.
Based only on the Surveillance, Epidemiology, and End Results
(SEER) Program® dataset, composed of 162,500 records with
16 main characteristics (the most informative ones being tumor
size, number of affected lymph nodes, and age at diagnosis, all
parameters which were also included in our model), this ANN
achieved 65% accuracy'®.

Artificial intelligence-based fForecasting

The use of Alin healthcare has been growing exponentially, with
particular interest in the development of systems to guide clini-
cal management. Specifically regarding BC, studies have focused
on the ability of Al to interpret imaging findings''*. There is very
little published data on chemosensitivity and resistance™, and,
so far, no studies have demonstrated predictive ability based
exclusively on clinicopathologic data. The present study is thus
the first of its kind.

Some prior research has investigated the ability of ANNs
and their learning models to predict risk in BC, including dis-
ease progression®*. However, to date, no published research has
used clinicopathologic data to predict the response to NACT in
patients with BC, thus highlighting the importance of the pres-
ent study in advancing science.

Limitations include the lack of validation of the model in a
larger sample, which justifies the expansion of the present project.
For this reason, we have requested this extension in an effort to
minimize its limitations and hence contribute more significantly
to the clinical management of patients with BC.
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Salivary gland tumor:
atypical presentation of breast cancer
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ABSTRACT

Breast cancer is a heterogeneous disease with various histological and molecular subtypes. Among them, salivary gland tumors are
rare and can be divided into three groups: pure myoepithelial differentiation, pure epithelial differentiation and myoepithelial with
mixed epithelial differentiation. In the last group, adenoid cystic carcinoma stands out, a rare entity with low malignant potential.
It represents less than 0.1-3% of breast cancer cases and has the most frequent clinical presentation as a palpable mass. The diagnosis
is confirmed by histology and immunohistochemistry. Classically, they are low-aggressive triple-negative tumors, with overall survival
and specific cancer survival at five and ten years greater than 95%. However, there are rare reports of aggressive variants with a risk
of distant metastasis and death. Treatment is based on surgical resection with margins. Lymphatic dissemination is rare, and there
is no consensus regarding the indication of an axillary approach. Adjuvant radiotherapy is indicated in cases of conservative surgery
and should be discussed in other cases. The benefit of chemotherapy remains uncertain, as most tumors are indolent. We report a
case that required individualized decisions based on its peculiarities of presentation, diagnosed in an asymptomatic elderly patient
during screening, in which mammography showed heterogeneous gross calcifications clustered covering 1.6 cm. Stereotactic
guided vacuum-assisted biopsy was performed, and the area was marked with a clip. The anatomopathological examination led to
a diagnosis of salivary gland-type carcinoma, triple-negative. The patient underwent segmental resection of the right breast and
sentinel lymph node biopsy. The final anatomopathological result was similar to that of the biopsy, with an immunohistochemical
profile of the adenoid cystic type and two sentinel lymph nodes free of neoplasia. Considering age and histological subtype, adjuvant
therapy was not indicated. Follow-up for three years showed no evidence of disease.

KEYWORDS: breast cancer; triple-negative breast cancer; adenoid cystic carcinoma.

INTRODUCTION

Breast cancer is the most common malignant disease in women',
considered a heterogeneous disease with various clinical and path-
ological presentations?, and among them, salivary gland tumors
are rare. These can be divided into three groups: pure myoepi-
thelial differentiation, pure epithelial differentiation and myo-
epithelial and mixed epithelial differentiation. In the last group,
adenoid cystic carcinoma stands out, a rare entity with low
malignant potential®.

Adenoid cystic carcinoma (ACC) of the breast is a heterogeneous
biphasic tumor composed of basaloid and epithelial cells. It repre-
sents approximately 0.1-3% of breast cancers*®. Due to its rarity,
there are few databases on this carcinoma, and most of the studies

are case reports or with a small sample of patients. The manage-
ment protocol remains unestablished. Therefore, to contribute to
the formation of a database about the ACC, we report a case of an
elderly patient diagnosed during screening, requiring individual-
ized decisions based on their peculiarities of presentation.

CASE REPORT

A 74-year-old woman, menopausal, history of sister with breast
cancer at age 58, presented to the outpatient clinic asymptomatic,
and she was referred because of changes in the screening mam-
mogram. Mammography (Figure 1) showed heterogeneous gross
calcifications clustered in the superolateral quadrant of the right
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breast, measuring 1.6 cm, classified as BIRADS 4. A percutaneous
vacuum-assisted biopsy guided by stereotaxis was performed,
and the area was marked with a clip. The anatomopathological
result showed a salivary gland-type carcinoma, histological and
nuclear grade 2, with an immunohistochemical profile showing
positive C-kit, CK5/6 and S-100 and negative hormone receptors
and HER-2 (triple-negative).

Because of the favorable histology and extent of the disease,
the patient was then submitted to segmental resection of the right
breast and sentinel lymph node biopsy. The final anatomopatho-
logical result (Figure 2) confirmed that it was an invasive carci-
noma of the salivary gland type, with a morphological and immu-
nohistochemical pattern of the adenoid cystic type, histological
and nuclear grade 2, measuring 2.2 x 1.5 cm, associated with flat
and solid ductal carcinoma in situ, with deep and inferior margin
compromised by the invasive neoplasia and two sentinel lymph
nodes free of neoplasia. The patient then underwent enlargement
of surgical margins, with multifocal residual invasive neoplasia,
the largest focus measuring 0.81 cm, with free margins and the
presence of angiolymphatic embolization. Considering age and
histological subtype, adjuvant therapy was not indicated. She was
followed up for three years and then had no evidence of disease.

Figure 1. Calcification clustered in the superolateral quadrant
of the right breast.

DISCUSSION

Clinico-pathological characteristics

ACC is a characteristically biphasic subtype of salivary gland
tumor, composed of myoepithelial/basaloid and luminal/epi-
thelial ductal cells, which can be arranged in tubular, cribriform
or solid growth patterns®*®. Generally, there are these three pat-
terns in the same tumor, present in heterogeneous proportions,
the tumor being graded by the extent of the solid component?®.
Within this morphological spectrum of presentation, the basaloid
predominant variants tend to have greater tumor aggressiveness®”.

On microscopic analysis, the cells of this tumor have scarce
cytoplasm and a hyperchromic nucleus, but a variable spec-
trum of morphological aspects, similar to those seen in salivary
glands, is reported, impacting the prognosis®.

Genetically, ACC is characterized by a specific gene fusion,
responsible for the development of its characteristic pheno-
type. The case in question had an infrequent presentation of
adenoid cystic carcinoma (suspicious calcifications) on screen-
ing mammography®.

This tumor is characterized by an insidious and continuous
evolution®, usually diagnosed in the early stages**%, asin the case
of the patient in this report. The most common clinical presen-
tation is a palpable mass/nodule, present in up to about 70% of
cases*®*. The atypical presentation of the reported patient can
be seen, who was asymptomatic, with a change in the screen-
ing examination.

Zhang et al. reported in a retrospective cohort and meta-
analysis with a sample of 511 that more than half of diagnoses
occur in patients between 50 and 69 years old®, which is compat-
ible with data from several other studies*** and similar to that
observed in American databases’. Our patient was slightly above
this age range, as she was 74 years old at the time of diagnosis.

The rate of patients with a family history of breast can-
cer, suggesting a hereditary component, is similar to that usu-
ally described for invasive ductal carcinoma of no special type
(IDC-NST).

The radiological findings are variable and may be difficult to
interpret®®. A suggestive sign on imaging is the presence of an
isodense mass with internal septations on magnetic resonance
imaging in the T2-weighted sequence'. The reported patient had
a peculiar presentation, with a mammogram showing clustered
heterogeneous coarse calcifications.

Preoperative diagnosis can be performed with fine-needle or
core-needle biopsy, the latter being more accurate®.

Immunohistochemistry helps in the diagnosis and explains
the heterogeneity of the cells that make up the ACC: epithe-
lial cells express CK7, CK8 and CD117(c-Kit); basaloids express
CK14 and CK5/6; the myoepithelial ones express S-100*°. As for
the molecular classification, the vast majority are triple-nega-
tive* %, However, there are controversies in the literature, with
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Figure 2. Histological pattern of the tumor.

the frequency of hormone receptor positive tumors ranging from
25%" to almost 50%". The tumor in the reported case was triple-
negative, fitting the most common form of molecular classifica-
tion of this tumor subtype, and exhibited immunohistochemi-
cal expression of the markers mentioned in the literature, with
c-Kit, CK5/6 and S-100 being positive.

Most triple-negative breast tumors are aggressive, with a
high histological grade. However, ACC tends to have a favor-
able prognosis and low histological grade, even when it presents
as triple-negative® It is suggested that this is due to the lower
Ki-67 rate, but there is still controversy in the literature®. Another
study suggests that this association is due to the lower genomic
instability of ACC"™.

Still, ACC may rarely undergo a process of dedifferentiation from
the neoplastic clone, with the development of more aggressive high-
grade carcinomas and with a greater risk of distant metastasis®.

Treatment and prognosis

There are no well-established management protocols because
of the sampling limitations of studies due to the rarity of this
pathology*?. Classically, treatment involves surgery with resec-
tion margins, with conservative surgery considered an adequate

Mastology 2023;33:e20210037

therapeutic option', always followed by adjuvant radiother-
apy>*!. Zhang et al. reported a conservative surgery rate of 66%.
The patient in the reported case underwent conservative surgery
with assessment of intraoperative margins, which were com-
promised, leading to a reapproach for enlargement. Adjuvant
radiotherapy followed®.

Mastectomy may be indicated if the invasive lesion with
tumor is affecting the breast in a proportion that makes an aes-
thetically satisfactory partial excision unfeasible® In the litera-
ture, the percentage of patients undergoing mastectomy ranged
from 33 to 72%*°%,

Animportant consideration in therapeutic choice is the knowl-
edge that there are tumor variants that can be more aggressive,
such as those with a basaloid predominance. This graduation is
given by the proportion of distribution of the histological compo-
nents (tubular, cribriform and solid)®. In these aggressive basa-
loid variants, the rate of nodal involvement can reach 20% and
that of distant metastasis, 16%".

In general, lymphatic dissemination is rare, ranging from 0
to 5% in the literature**¢#*1¢, Khanfir et al. reported no nodal
involvement in a sample of 51 patients™. Because of this low rate
of nodal involvement, the role of axillary dissection remains
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unclear*". Sentinel lymph node biopsy may be an option, with
good identification rates. To decide on its use, factors such as
tumor size, hormone receptor status, nuclear grade and lym-
phovascular invasion should be evaluated’. In recent studies,
the rate of performance of this procedure varied between 50 and
100%**. In the present case, we opted for sentinel lymph node
biopsy, whose anatomopathological examination identified two
cancer-free lymph nodes.

The use of adjuvant chemotherapy is controversial but
should be considered”. In the consensus of St. Gallen in 2011,
indicating adjuvant chemotherapy was suggested for cases
of high-grade tumors, tumors larger than 3 cm, lymph node
involvement or distant metastasis"”. However, this tumor is
usually resistant to this therapy®, which is why its indication
is rarely described*®.

Wang et al. compared 36 cases of ACC with 108 cases of low-
grade breast invasive ductal carcinoma, with standardized groups
regarding clinical and tumor variables. These authors concluded
that ACC has alower rate of Ki-67 and tumor nodal involvement
but larger-size tumor compared to low-grade IDC-NST?

Classically, ACC s described as being associated with a favor-
able prognosis, with a low rate of distant metastasis and local
recurrence, with excellent survival rates**!%, It should be noted
that some studies are controversial, perhaps because of the het-
erogeneity and rarity of ACC, reporting rates of local recurrence
and distant metastasis varying between 8 and 14% and 8 and
21%, respectively*®'*. The most common sites of distant metas-
tasis are lung, bone and liver**.

REFERENCES

1. Bray F, Ferlay ], Soerjomataram I, Siegel RL, Torre LA, Jemal
A. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018;68(6):394-424. https://doi.
org/10.3322/caac.21492

2. Wang S, Li W, Wang F, Niu Y, Hao C, Wang X, et al. 36 cases
adenoid cystic carcinoma of the breast in China: Comparison
with matched grade one invasive ductal carcinoma-not
otherwise specified. Pathol Res Pract. 2017;213(4):310-5.
https://doi.org/10.1016/j.prp.2017.01.021

3. Foschini MP, Morandi L, Asioli S, Giove G, Corradini AG,
Eusebi V. The morphological spectrum of salivary gland type
tumours of the breast. Pathology. 2017;49(2):215-27. https://doi.
org/10.1016/j.pathol.2016.10.011

4. Treitl D,RadkaniP, Rizer M, El Hussein S, Paramo JC, Mesko TW.
Adenoid cystic carcinoma of the breast, 20 years of experience
in a single center with review of literature. Breast Cancer.
2018;25(1):28-33. https://doi.org/10.1007/s12282-017-0780-1

5. Bhutani N, Kajal P, Singla S. Adenoid cystic carcinoma of the
breast: Experience at a tertiary care centre of Northern India.

Overall survival at 10 and 15 years exceeds 90%?, with no
difference in overall or disease-free survival in relation to that
described for low-grade IDC-NST*". In a study with 511 patients,
Zhang et al. reported overall and cancer-specific survival at five
and ten years of 95.7 and 100%, respectively®.

Some predictive factors of recurrence-free survival are
described, such as positive margin, neovascularization, basaloid
variant, perineural invasion, lymphovascular invasion, >30% solid
component, lymph node involvement and presence of necrosis®.

CONCLUSIONS

ACC is a rare subtype of breast cancer, and knowledge about its
peculiarities is important to guide the correct diagnosis and man-
agement. Although most triple-negative tumors are considered more
aggressive, ACCisindolent and considered to have a good prognosis.

Because of its rarity, there are few and low-sample studies,
subject to a higher risk of bias. Therefore, there is no consensus
on the treatment to be followed, making it necessary to cre-
ate management protocols. Individualized therapeutic choice
is recommended, assessing the risk x benefit of each approach.

AUTHORS' CONTRIBUTIONS

MLN: Writing - original draft, Writing - review & editing. TFSD:
Project administration, Supervision, Writing - original draft,
Writing - review & editing. GAC: Data curation, Investigation,
Methodology. FEMA: Project administration, Supervision.

Int J Surg Case Rep. 2018;51:204-9. https://doi.org/10.1016/].
ijscr.2018.08.035

6. Skalova A, Stenman G, Simpson RHW, Hellquist H, Slouka
D, Svoboda T, et al. The role of molecular testing in the
differential diagnosis of salivary gland carcinomas. Am
J Surg Pathol. 2018;42(2):e11-27. https://doi.org/10.1097/
PAS.0000000000000980

7. D'Alfonso TM, Mosquera JM, MacDonald TY, Padilla J, Liu
YF, Rubin MA, et al. MYB-NFIB gene fusion in adenoid cystic
carcinoma of the breast with special focus paid to the solid
variant with basaloid features. Hum Pathol. 2014;45(11):2270-
80. https://doi.org/10.1016/j.humpath.2014.07.013

8. ZhangH, Zhang N, Moran MS, Li Y, Liang Y, Su P, et al. Special
subtypes with favorable prognosis in breast cancer: A registry-
based cohort study and network meta-analysis. Cancer Treat
Rev. 2020;91:102108. https://doi.org/10.1016/j.ctrv.2020.102108

9. DeSantis CE, Ma J, Goding Sauer A, Newman LA, Jemal A.
Breast cancer statistics, 2017, racial disparity in mortality
by state. CA Cancer ] Clin. 2017;67(6):439-48. https://doi.
org/10.3322/caac.21412

Mastology 2023;33:e20210037


https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/j.prp.2017.01.021
https://doi.org/10.1016/j.pathol.2016.10.011
https://doi.org/10.1016/j.pathol.2016.10.011
https://doi.org/10.1007/s12282-017-0780-1
https://doi.org/10.1016/j.ijscr.2018.08.035
https://doi.org/10.1016/j.ijscr.2018.08.035
https://doi.org/10.1097/PAS.0000000000000980
https://doi.org/10.1097/PAS.0000000000000980
https://doi.org/10.1016/j.humpath.2014.07.013
https://doi.org/10.1016/j.ctrv.2020.102108
https://doi.org/10.3322/caac.21412
https://doi.org/10.3322/caac.21412

Salivary gland tumor

10.

11.

12.

Tang W, Peng W], Gu Y], Zhu H, Jiang TT, Li C. Imaging
Manifestation of Adenoid Cystic Carcinoma of the Breast.
J Comput Assist Tomogr. 201539(4):523-30. https://doi.
0rg/10.1097/RCT.0000000000000236

Ghabach B, Anderson WF, Curtis RE, Huycke MM, Lavigne
JA, Dores GM. Adenoid cystic carcinoma of the breast
in the United States (1977 to 2006): a population-based
cohort study. Breast Cancer Res. 2010;12(4):R54. https://doi.
org/10.1186/bcr2613

Arpino G, Clark GM, Mohsin S, Bardou V], Elledge RM. Adenoid
cystic carcinoma of the breast: molecular markers, treatment,
and clinical outcome. Cancer. 2002;94(8):2119-27. https://doi.
0rg/10.1002/cncr.10455

. Wetterskog D, Lopez-Garcia MA, Lambros MB, A'Hern

R, Geyer FC, Milanezi F, et al. Adenoid cystic carcinomas
constitute a genomically distinct subgroup of triple-negative
and basal-like breast cancers. J Pathol. 2012;226(1):84-96.
https://doi.org/10.1002/path.2974

. Khanfir K, Kallel A, Villette S, Belkacémi Y, Vautravers C,

Nguyen T, et al. Management of adenoid cystic carcinoma
of the breast: a rare cancer network study. Int ] Radiat

16.

17.

18.

Oncol Biol Phys. 2012;82(5):2118-24. https://doi.org/10.1016/j.
ijrobp.2010.12.008

. SlodkowskaE, Xu B,Kos Z,Bane A, Barnard M, Zubovits ], et al.

Predictors of outcome in mammary adenoid cystic carcinoma:
a multi-institutional study. Am J Surg Pathol. 2020;44(2):214-
23. https://doi.org/10.1097/PAS.0000000000001378

Sola M, Recaj M, Castella E, Puig P, Gubern JM, Julian JF, et al.
Sentinel Node Biopsy in Special Histologic Types of Invasive
Breast Cancer. ] Breast Health. 2016;12(2):78-82. https://doi.
org/10.5152/tjbh.2016.2929

Goldhirsch A, Wood WC, Coates AS, Gelber RD, Thiirlimann
B, Senn HJ, et al. Strategies for subtypes--dealing with
the diversity of breast cancer: highlights of the St. Gallen
International Expert Consensus on the Primary Therapy
of Early Breast Cancer 2011. Ann Oncol. 2011;22(8):1736-47.
https://doi.org/10.1093/annonc/mdr304

Chen QX, LiJJ, Wang XX, Lin PY, Zhang]J, Song CG, et al. Similar
outcomes between adenoid cystic carcinoma of the breast and
invasive ductal carcinoma: a population-based study from the
SEER 18 database. Oncotarget. 2017;8(4):6206-15. https://doi.
org/10.18632/oncotarget.14052

© 2023 Brazilian Society of Mastology

Thisis an open access article distributed under the terms of the Creative Commons license.

Mastology 2023;33:e20210037



https://doi.org/10.1097/RCT.0000000000000236
https://doi.org/10.1097/RCT.0000000000000236
https://doi.org/10.1186/bcr2613
https://doi.org/10.1186/bcr2613
https://doi.org/10.1002/cncr.10455
https://doi.org/10.1002/cncr.10455
https://doi.org/10.1002/path.2974
https://doi.org/10.1016/j.ijrobp.2010.12.008
https://doi.org/10.1016/j.ijrobp.2010.12.008
https://doi.org/10.1097/PAS.0000000000001378
https://doi.org/10.5152/tjbh.2016.2929
https://doi.org/10.5152/tjbh.2016.2929
https://doi.org/10.1093/annonc/mdr304
https://doi.org/10.18632/oncotarget.14052
https://doi.org/10.18632/oncotarget.14052

ORIGINAL ARTICLE
https://doi.org/10.29289/2594539420220037

Evaluation of clinical, pathological and
epidemiological profile of patients with breast
cancer in the microregion of Lavras - MG

Cassio Furtini Haddad'™ ®, Cassia Maia Reis' ®, Ana Carolina de Oliveira Paiva' ®, Amanda de Oliveira
Pereira' ®, Pedro Henrique Leal' ®, Saulo Marcos Carmo dos Reis' ®, Cassia Alves Carrilho de S&'

ABSTRACT

Introduction: Breast cancer is associated with high frequency and mortality in Brazilian women. There have been limited studies
portraying the characteristics of breast cancer cases in the countryside of the state of Minas Gerais for a long period of time, a fact
that will allow us to better understand the epidemiology of these tumors. This descriptive study aims to analyze the epidemiology
and clinical features of patients with breast cancer treated at a public health service facility in Lavras, MG. Methods: This is a
transversal study with 299 women diagnosed with breast cancer between 2002 and 2022, based on data collection from medical
records and subsequent descriptive analysis. Results: There were a total of 317 cases, and 299 were eligible for the study. The mean
age at diagnosis was 54.2 years, and 36.1% of the patients were under 50 years old at diagnosis. Positive family history was found
in 17.0% of the patients. The diagnosis was made by clinical alteration detected on physical examination in 71.5% of cases, and
lump was the most frequent type of lesion (89.0%). Invasive carcinoma was 93.1% of the cases, and the mean tumor size was
28.6 mm. The average time between first medical appointment and diagnosis was 63.2 days, and between diagnosis and beginning
of treatment was 39.6 days. Conclusions: This study showed that a significant number of cases occurred in women outside the
recommended age for screening in Brazil. Diagnosis was predominantly performed by clinical examination, with delays in obtaining
the histological diagnosis, and the stage at diagnosis was high, and these facts were associated with the health system limitations.

KEYWORDS: breast neoplasm; age groups; cancer screening.

INTRODUCTION

Breast cancer (BC) is the most common malignant neoplasm
among women in Brazil and in the rest of the globe, account-
ing for 23% of all cancer cases worldwide? Several risk factors
have already been established, including endogenous and envi-
ronmental factors. It is the leading cause of death from cancer
in the Brazilian female population®.

In the United States, BC mortality rates showed a 40% decline
from 1989 to 2017, meaning over 375,000 fewer deaths’. In con-
trast, as is the case in most low- and middle-income countries,
Brazilian estimates indicate stable or increasing mortality rates,
with more than 16,000 deaths in 2017

Early diagnosis is closely related to imaging diagnosis and
clinical recognition of small tumors, strongly influencing the
prognosis of the disease. According to Records from the Cancer
Hospital, in Brazil there were 40% of BC diagnoses in stage 3 and 4

in2010°, Advanced stage at diagnosisis difficult and costly to treat,
and is associated with increased morbidity and poor survival™®.

Among the prognostic factors, besides the intrinsic tumor
characteristics, such as the hormonal receptors status and the
human epidermal growth factor receptor-type 2 (HER2) over-
expression, associated with the tumor size, axillary status, and
staging, the time between the clinical manifestation of the disease
and its diagnosis and initiation of treatment may be included™".

The state of Minas Gerais has few and short isolated studies
that portray the profile of patients with BC, as well as stage at
diagnosis, time to obtain the diagnosis and to start treatment.
Faced with such an incident pathology that causes significant
morbidity and mortality among the female population in Brazil,
studies must be conducted to better elucidate epidemiology, dis-
ease presentation and behavior, and the best methods involved
in the screening and diagnosis of this disease®".
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The justification for carrying out the present study is based
on the proposal to present the unprecedented results of a series
of patients with BC in the microregion of Lavras, Minas Gerais.

The purpose of this article is to verify clinical and pathologi-
cal characteristics, age distribution, as well as the time interval
for the diagnosis and the beginning of treatment, of patients
with breast cancer attended in the public service at a second-
ary reference center in the countryside of Minas Gerais (MG).
Such knowledge may, thus, subsidize the planning, implemen-
tation, and evaluation of policies and actions of the Unified
Health System (SUS) at the regional level, especially regarding
the availability of methods that enable early detection and ade-
quate treatment by the SUS.

METHODS

A descriptive, retrospective study was carried out based on the
analysis of medical records of patients attended at the Mastology
Service of the Centro Estadual de Atengdo Especializada (CEAE)
in the city of Lavras, in the south of the state of Minas Gerais,
Brazil. The CEAE is a secondary care center, a reference in mas-
tology care in the microregion of Lavras. It offers mastology
appointments, imaging tests (mammography and ultrasound)
and breast biopsies. Breast cancer surgeries are performed at
Santa Casa de Misericdrdia de Lavras - MG, and adjuvant treat-
ments (chemo and radiotherapy) are provided in a reference cen-
ter for the microregion in another city (Varginha, Minas Gerais).

People included in the study came from Lavras and its micro-
region, which comprises 10 other municipalities. Data were col-
lected in a standardized form and, subsequently, tabulated and
analyzed exposing quantitative variables and absolute and rela-
tive frequencies.

This study was approved by the Ethics Committee in Research
with Human Beings of Universidade Federal de Lavras - MG
(UFLA) - CAAE: 36285320.2.0000.5148.

All cases of breast carcinoma diagnosis between January
2002 and April 2022 were selected. The inclusion criterion was
the histologic diagnosis of breast carcinoma in patients over
18 years of age. There were a total of 317 cases during the estab-
lished period, 18 of which were excluded because there was no
information in their records to obtain the necessary data and/or
because they had undergone treatment at another health facil-
ity soon after diagnosis. Thus, the final sample of the study con-
sisted of 299 patients.

Only cases of first-degree relatives with the disease, i.e.,
mother, sister and/or daughter, were considered as a positive
family history. For the classification of the menopausal status,
the definition of post-menopause was used, involving the classi-
fication of the patient into one of these four groups: women aged
607years or older, women who underwent bilateral oophorectomy,
women without their uterus and with laboratory tests showing

increased follicle-stimulating hormone (FSH) levels, and women
younger than 60 years of age, with uterus, non-users of hormonal
therapy, in amenorrhea for at least 12 months before the diag-
nosis of breast cancer. Other than the situations described, the
classification was premenopausal.

To obtain data for staging, classification of Tumor, Node,
Metastasis (TNM), the 8th edition of the American Joint Committee
on Cancer (AJCC) was used.

Molecular classification was based on luminal A (ER+/PR+/
HER?2-/low Ki-67: <20%), luminal B Her2-negative (ER+/PR+/HER2-/
high Ki-67:220%), luminal B Her2-positive (ER +/PR+/HER2+), Her 2
(ER-/PR-/ HER2+), and triple negative (ER-/PR-/HER2-) BC subtypes'.
Positive ER or PR was considered when 1% of invasive malignant cells
exhibited nuclear staining or immunoreactivity. The HER2 test was
scored from 0 to 3+, where: score 0 or 1 was negative; 2+ was unde-
fined; and 3+ was positive. When there was any undefined result, FISH
(Fluorescence in situ hybridization) was performed for definition.

Database, analysis of variance and mean tests, as well as
procedures for frequency analysis, were performed by the soft-
ware Sisvar 5.3 Build 77.

RESULTS

In the final sample of the study, 299 patients with breast carci-
noma were included; 204 of them were from the city of Lavras
and the other 95 were from cities in the microregion.

The average age of the patients was 54.2 years (£12.3). The divi-
sion into groups by age is shown in Figure 1.

The evaluation of the menopausal status showed that 40.5%
of the patients were premenopausal at diagnosis. As for parity,
14.4% of the patients were nulliparous at the time of diagnosis.
Positive family history was found in 17.0% of the cases. Clinical
characteristics are listed in Table 1.

The diagnosis of breast cancer was given based on alterations
in the clinical examination in 71.5% of the cases. Lump was the
most common type of lesion found: 89.0% of the cases (Figure 2).

In this study, 93.1% of the patients had invasive breast carci-
noma, and 6.9% were diagnosed with ductal carcinoma in situ.
In cases of invasive carcinoma, the analysis of the histological
type revealed the high prevalence of the ductal type: 84.5% of
the cases (Figure 3).

The mean tumor size of invasive carcinomas was 28.6 mm
(£19.5; 0.3-13.3 cm) and median of 25 mm. At the time of diag-
nosis, 56.9% of the patients had clinically negative axilla, and
43.1% had clinically positive axilla. Regarding the histologic
grade, most patients had a lesion with histologic grade 2 (59.4%).
Histopathological characteristics are listed in Table 2. The most
common stages at the time of diagnosis were IIA and IA: 28.9
and 24.4%, respectively (Table 3).

The average time between the medical appointment that moti-
vated the investigative process and the histologic diagnosis was
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66.2 days (+48.0). The average time between the histologic diag-
nosis and the beginning of the treatment was 39.6 days (£29.8).

DISCUSSION

Breast cancer is a disease of global impact, high incidence, preva-
lence, and mortality. In Brazil, 66.280 new cases were estimated
for 2022, which represents an adjusted incidence rate 0f 43.74 cases

Figure 1. Distribution of breast cancer cases by age.

per 100,000 women®. For the same period, 8,250 new cases were
estimated in Minas Gerais®.

Inthis study, the mean age at diagnosis was 54.2 years. The high-
est frequency of cases occurred in women of the 50-59 age group
(30.4%; n=91), but the high prevalence of cases among women
aged 40-49 years stands out (25.4%; n=76). Combined with the
cases of the 30-39 age group, they represent 34.8% of the total
figure, a rather significant number of cases. The data evidenced

Table 1. Clinical characteristics of patients diagnosed with breast carcinoma.

Category Absolute frequency (n) Percentage (%)
Nulliparous 43 14.4
Parity Primiparous 42 14.0
Multiparous 214 71.6
Yes 231 77.3
Breastfeeding
No 68 22.7
Pre-menopause 121 40.5
Menopausal status
Post-menopause 178 59.5
Yes 75 25.0
Smoking
No 224 75.0
Positive 51 17.0
Family History
Negative 248 83.0
Clinical 214 71.5
Type of Diagnosis
Imaging 77 28.5
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Figure 2. Type of lesion at disease presentation.

here are in agreement with other studies in the literature'*** Vale
et al. found a prevalence of 34.4% in women under 50 years of age
when surveying the number of breast cancer diagnoses given
in the city of Sdo Paulo between 2000 and 2015%. In the largest
retrospective study on the breast cancer profile in the Brazilian
population, called AMAZONA study, 41.1% of the patients were
younger than 50 years old at the time of their diagnosis'. Such
evidence raises the discussion regarding the need to expand
the current screening program for breast cancer as adopted by
the Ministry of Health in Brazil, which does not contemplate
women between 40-49 years of age when they are at the usual
risk. The high number of cases in women in this age group calls
for greater attention for this public.

As for the histological type, it is known that the invasive
ductal breast carcinoma, now called invasive carcinoma of no
special type, is the most frequent subgroup, and the findings of
this study are in line with the literature data". The rate of ductal
carcinoma in situ (DCIS) found was 6.9%. In Brazil, little informa-
tion has been published on the epidemiology of carcinomas in
situ.Its incidence is estimated to vary between 6.6 and 8.9%'*18:,

Table 3. Stage at diagnosis.

Stage Absolute Frequency (n) Percentage (%)
0 20 6.9
1A 71 24.4
1B 3 1.0
1A 84 28.9
1B 50 17.2
1A 33 11.3
1B 18 6.2
. o ) ) ) ) . ll[e 5 1.7
Figure 3. Distribution according to the invasive breast carcino-
ma histological type. v l 2.4
Table 2. Histopathological characteristics of the tumor.
Variable Category Absolute Frequency (n) Percentage (%)
Positive 234 81.5
Estrogen receptor
Negative 53 18.5
Positive 215 74.9
Progesterone receptor
Negative 72 25.0
Positive 49 171
HER-2 Receptor
Negative 237 82.9
Luminal A 90 31.6
Luminal B 114 40.0
Molecular Subtype Luminal B-Her2 30 10.5
HER-2 19 6.7
Triple-negative 32 11.2
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These numbers reflect the failure to establish an efficient mam-
mography screening system. For the sake of comparison, inter-
nationally, DCIS now represents about 20% of all breast cancers
diagnosed by screening®*'.

Other data obtained in this study reveal that most patients
(71.5%) had their diagnosis established when they already had
palpable clinical lesions, which may have a direct relation to
prognosis, type of treatment performed, and costs to the health
system. The type of lesion most often found was lump (89.0%),
which corroborates other studies that showed that the most asso-
ciated sign of breast cancer is the breast nodule'**%. The presence
ofanodule larger than or equal to 2 cm is related with increased
risk of breast cancer®. In the present study, the average tumor
size at diagnosis was 28.6 mm, which is not in line with a good
early diagnosis strategy. The clinical examination of the breasts
performed by trained health professionals associated with mam-
mography remains the best strategy for diagnosis in women at
usual risk. However, the low number of screening mammograms
in Brazil reflects on the rates of diagnosis already with clinically
identified lesions. It is also known that breast self-examination
is not recommended as a cancer screening method and has not
shown effectiveness in reducing mortality from BC, which further
reinforces the need for organized screening programs in Brazil*.
Recently, a large study carried out in Mumbai, India, has found
that clinical breast examination conducted every two years by
primary health workers significantly downstaged breast cancer
at diagnosis, but with a non-significant 15% overall reduction in
breast cancer mortality®.

Nulliparity is recognized as arisk factor for the development
of the disease. Nevertheless, in our study, only 14.4% of diagnosed
patients had this condition. Pregnancy and lactation are con-
sidered important protective factors for breast cancer. In our
analysis, most patients had such conditions: 71.6% of patients
were multiparous and 77.2% had a history of breastfeeding. This
information highlights the diversity of factors involved and their
real weight in the development of a breast cancer.

A family history of breast cancer is also a crucial factor
associated with an increased risk of BC. Approximately 16% of
patients diagnosed with breast cancer report a first-degree rel-
ative affected by the same condition". The data from our study
showed a positive family history of breast cancer in 17.0% of the
cases, numbers that are in agreement with other studies, such
as Barboza et al, in which 1,176 Brazilian patients were analyzed,
and most had no cases of breast cancer in the family*. The posi-
tive family history of breast cancer in a minority of cases does not
justify screening based on this circumstance by itself, requiring
more careful risk assessment.

Data from the present study show that 25.0% of patients were
smokers. It is noteworthy that carcinogens found in tobacco are
transported to the breast tissue, increasing the likelihood of
mutations in oncogenes and suppressor genes (p53 in particular).

Mastology 2023;33:e20220037

Moreover, a long smoking history and smoking before the first
full-term pregnancy are additional risk factors, more pronounced
in women with a family history of breast cancer”. Although it is
controversial, the association between smoking and breast can-
cer is evidenced in several studies®.

Axillary lymph node involvement is a prognostic marker in
the management of BC, and sentinel lymph node biopsy is an
important part of tumor staging®. Axillary lymph node clinical
involvement was observed in 43.1% of cases (n=121), whereas
56.9% (n=160) of patients had no suspicious axillary lymph node
at diagnosis. The National Surgical Adjuvant Breast and Bowel
Project (NSABP) in B-32 trial reported 29% of sentinel lymph
node positivity, while in specialized centers, and with effective
screening, the positivity rate is dropping below 20%**%. Such
datareinforce the importance of the cyto/histological diagnosis
of the axillary status, due to the considerable false positive and
false negative results of the axilla clinical examination. In cases
of histological lymph node involvement, late diagnosis negatively
impacts survival, in addition to worsening quality of life when
lymphadenectomy is performed.

The histological classification known as the Nottingham
Classification System is a recommended grading system to help
determine the prognosis of BC*. Several studies have shown that
patients with histological grade 1 have the best prognosis, while
grade 3 tumors have the worst prognosis®. In the present study,
it was found that 13.0% (n=37) of the tumors diagnosed were his-
tological grade 1, whereas most of the cases, 59.4% (n=170), were
grade 2 and the other 27.6% (n=79) were classified as grade 3.

We observed that a smaller proportion of cases were diag-
nosed in early stages (stage 0 and I): 32,3%. Stage ITA was the most
found, with 28.9% of cases (n=84), followed by A with 24.4% (n=71),
and I1B with 17.2% of diagnoses (n=50). These data are aligned
with a previous descriptive study conducted in this same health
center in the countryside of Minas Gerais, through the analy-
sis of 112 cases of BC diagnosed between 2008 and 2013, which
revealed stage II as the most common at diagnosis'2. Dugno et al.,
in a cross-sectional study with 273 patients in a hospital in south-
ern Brazil, found that most patients had the disease diagnosed in
stages T and II (70.8% of cases; 36.6%, and 34.2%, respectively)®.
Similarly, Simon et al. observed in a retrospective cohort of 2,296
women with histologically proven breast cancer that more than
half (53.5%) of cases were stage Il at diagnosis'®. On the other hand,
such data also reflect the heterogeneity of BC in Brazil, given that
another cohort of patients with BC treated surgically at Hospital
das Clinicas in Belo Horizonte showed that the stage at diagnosis
was higher among patients in the public health system compared
with diagnoses made in the private system (58% of cases in the
public health services were diagnosed in the initial stages and 42%
in stage I11, while in the private system 86.4% were detected in the
initial stages and only 17.6% in stage I1I)*. We found a small number
of cases in stages IIIB (6.2%), IIIC (1.7%) and IV (2.4%). These data
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may reflect a possible bias related to the search or direct referral
to aspecialized oncology center, without the primary assessment
in our service, in advanced cases. Possibly, the low rate of stage
IV tumors is due to the fact that patients did not pass through
our service. Our microregion has a reference center in oncology,
located in another city, that offers surgeries, systemic treatment
and radiotherapy, and some patients are referred directly to this
center by their cities.

In Brazil, laws define the maximum period of 30 days between
the diagnostic hypothesis of BC and the confirmation through
exams necessary for elucidation, and of 60 days between diagno-
sis and the beginning of treatment®. In our study, it was found
that the mean time between the first visit to the mastologist and
the histological diagnosis of BC was 63.2 days, and the mean
time between histological diagnosis and the beginning of treat-
ment was 39.6 days. In a recent study conducted by Gioia et al.
in Rio de Janeiro, Brazil, the mean time to start treatment was
39 days®. It can be perceived in our study that the beginning of
the treatment is within what is recommended by law; however,
as observed in other studies, a delay is identified concerning the
time of diagnosis of BC, with reports of the average delay reach-
ing 142.5 days in other Brazilian surveys*. We think that our
delay in obtaining the diagnosis can be, in part, reduced with
the adoption of a patient navigation process.

According to the World Health Organization, there are three
main steps to early diagnosis: awareness of the cancer symptoms
and getting medical care (access interval); clinical evaluation,
diagnosis and staging (diagnostic interval); and transition to
treatment (treatment interval)®. Strategies focused on reduc-
ing delays between the detection of the first sign or symptom
and treatment initiation should address the delays in all these
steps. Implementing a BC patient navigation program has great
potential to alleviate the barriers faced by patients in the public
sector, and improve the outcomes of patients with BC in Brazil.

It is important to note that the data found in the present
study are limited by their retrospective methodology and the
restricted number of participants. However, such data contribute
to the discussion about the strategy of mammographic screening
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Use of the serratus anterior fascia in immediate
implant-based breast reconstruction

Lilian de S Paz Ramos'™ ©, Jorge Villanova Biazus'

ABSTRACT

Using the serratus anterior fascia may be a safe and effective option to recreate the lateral breast profile during subpectoral breast
reconstruction, with minimal functional impact on the donor site. However, the literature is scarce when it comes to studies on
this fascia flap in implant-based reconstruction. This article aimed to review the use of the serratus anterior fascia in immediate
implant-based breast reconstruction, searching the electronic databases PubMed, Embase, Lilacs, and SciELO. The search was
carried out by combining the following keywords: ‘breast reconstruction’ and ‘serratus anterior fascia’. In the Pubmed and Embase
databases, the search yielded a total of 12 and 15 articles, respectively, of which seven were selected according to the scope of this
article. We found no studies on serratus anterior fascia and breast reconstruction in the Lilacs and SciELO databases. All works have
results favorable for the use of the serratus anterior fascia flap and agree that this technique can be considered in the algorithm

for the coverage of the inferolateral portion during subpectoral breast reconstruction.

KEYWORDS: serratus anterior fascia; breast reconstruction; breast implant; fascia; mastectomy.

INTRODUCTION

Breast cancer is the most commonly malignant neoplasm among
women in most parts of the world, having 2.1 million new cases
in2018'. In Brazil, breast cancer is the most incident in women —
after non-melanoma skin cancer —, with 74 thousand new cases
estimated per year in the period from 2023 to 2025

About 40% to 45% of patients diagnosed with breast cancer
require mastectomy for local surgical control®. Breast recon-
struction is part of the breast cancer treatment for patients
undergoing mastectomy and minimizes mutilating sequelae,
positively favoring their psychological health, sexuality, body
image, and self-esteem®.

Implant-based surgical techniques are the most used in
immediate breast reconstruction in women with breast cancer
undergoing mastectomy. The increased performance of skin
and nipple-sparing mastectomies has favored single-stage
reconstructions, without compromising oncological safety
and providing better cosmetic results®. One of the benefits of
immediate implant-based breast reconstruction is allowing
rapid breast reshaping, preserving the patient’s self-image,
essential for their self-esteem and quality of life, in addition
to helping reduce the number of surgical procedures and hos-
pital visits™s.

Placing the implant below the pectoralis major muscle protects
its integrity, reducing its visibility, palpability, and the occurrence
of rippling®®. In the subpectoral technique, the pectoralis major
muscle covers about 2/3 of the implant. The options for complete
prosthesis coverage, including the inferolateral portion, are total
submuscular reconstruction, with the muscle flap and/or serratus
anterior fascia, or the use of synthetic meshes and dermal matrices'.

In breast surgery, the use of serratus fascia has been described
in subfascial breast augmentation and in adipofascial tissue
continuation with the pectoralis major muscle for coverage in
breast reconstruction. However, few studies have reported its
use in breast reconstruction'. The serratus anterior fascia flap
in breast reconstruction can be a safe, effective, and fast option
to recreate the lateral breast profile and prevent implant later-
alization. The advantage of this flap is to be an autologous, well-
vascularized tissue, which makes detaching the costal inser-
tion of the serratus anterior muscle unnecessary, thus causing
minimal impact on the morbidity and functionality of the donor
site'"'%. Despite its potential benefits, analytical studies evaluat-
ing the surgical results of using the serratus anterior fascia flap
in breast reconstruction are scarce in the literature. This article
aimed to review the use of the serratus anterior fascia in imme-
diate implant-based breast reconstruction.
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METHODS
In order to systematize the search for articles in the literature, we
used the PubMed, Embase, Lilacs, and SciELO electronic data-
bases, combining the following keywords: ‘breast reconstruction’
and ‘serratus anterior fascia’. The article selection sought to include
the population of women undergoing implant-based breast recon-
struction using the serratus anterior fascia in the reconstructive
technique for implant coverage. The outcomes evaluated were post-
operative results, surgical complications, and patient satisfaction.

We considered all types of articles published in English
with the keywords present in the title, abstract, or both for the
selection. Both authors reviewed the titles and abstracts inde-
pendently. No time frame was set for the search. Based on this
result, the articles were selected by title for abstract screening
and subsequent inclusion in the bibliographic reference, after
full-text screening. The articles chosen presented concepts and
knowledge related to the use of the serratus anterior fascia in
immediate implant-based breast reconstruction. We excluded
abstract-only publications and duplicate articles.

In the Pubmed and Embase databases, the search yielded
a total of 12 and 15 articles, respectively, of which seven were
selected according to the scope of the review and eligibility cri-
teria. Saint-Cyr et al.; Alani and Balalaa; Seth et al.; Bordoni et al ;
Chan et al,; Cristofori et al.; and Tarallo et al.**". We found no
studies on serratus fascia in the Lilacs and SciELO databases.
Figure 1 shows the flowchart of article selection.

RESULTS AND DISCUSSION

Immediate implant-based breast reconstruction
Breast cancer is the most commonly malignant neoplasm among
women in most parts of the world, having 2.1 million new cases
in 2018". In Brazil, breast cancer is the most incident in women
— after non-melanoma skin cancer —, with 74 thousand new
cases estimated per year in the period from 2023 to 20252 Breast
reconstruction is part of the breast cancer treatment for patients
undergoing mastectomy and minimizes mutilating sequelae,
positively favoring their psychological health, sexuality, body
image, and self-esteem®.

In 1963, Thomas Cronin and Frank Gerow were the first to
report the use of silicone breast implants'®. Historically, imme-
diate implant-based reconstruction was performed with the
placement of the implant in the subcutaneous plane; however,
the technique was rejected due to the high rate of prosthesis
displacement, flap necrosis, and capsular contracture®. In the
1980s, after Radovan’s introduction to the use of tissue expand-
ers,immediate breast reconstruction started to be performed; at
first, in two stages™. The technological advancement of alloplas-
tic materials and the introduction of conservative mastectomies
contributed to single-stage breast reconstruction®.

Currently, implant-based surgical techniques are the most
used in immediate breast reconstruction among women with
breast cancer®. Implant-based reconstructions show an upward
trend of 11% per year. According to statistics from the American
Society of Plastic Surgeons, 102,215 breast reconstructions were
performed in 2016, of which, 83,149 used prostheses. This is due
to the increasing performance of prophylactic mastectomies, as
well as factors that improve the quality of reconstructions with
prostheses, such as acellular dermal matrices, fat grafting, and
nipple-sparing mastectomies®. The preference for prostheses is
alsorelated to the patient’s choice for faster surgery with shorter
recovery time, in addition to avoiding donor site morbidity, as
occurs in autologous tissue reconstructions®. We emphasize
that technological advances in prosthetic manufacturing and
the current literature support the safety of breast implants'®.

In Brazil, women who undergo mutilating breast surgeries in
the Brazilian public health system have the right to immediate
breast reconstruction, as long as their medical condition allows
its performance, as determined by Law 12,802/2013*. According
to astudy analyzing the pattern of surgeries performed in patients
diagnosed with breast cancer in health facilities that are part of
the Brazilian public health system from 2008 to 2014, Freitas-Jtnior
et al.” found an increased offer of breast reconstructions, both

Figure 1. Flowchart of article selection.
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flap- and implant-based. In 2008, women who underwent breast
reconstructions represented 15% of mastectomized patients in
the public health system, but this number increased significantly
in 2013 and 2014 — 23.7% and 29.1%, respectively. Nevertheless,
given the number of mastectomies performed, the offer of recon-
structive surgery is still small®.

The increased performance of skin and nipple-sparing mas-
tectomies allowed the growing practice of single-stage direct-
to-implant reconstructions, without compromising oncological
safety and providing good cosmetic results®. The advantages
of direct-to-implant reconstructions are lower number of sur-
geries; less exposure to anesthetic risk; fewer medical visits for
expansion; in addition to immediate breast reshaping, which
canreduce anxiety and improve self-image®. On the other hand,
the disadvantage is that the quality of the flap or skin envelope
available for coverage can limit the choice of implant volume.
Yet, some findings indicate that the clinical results are compa-
rable to two-stage reconstructions®.

Conservative mastectomies

In 1894, Halsted revolutionized the treatment of breast cancer
at the time by introducing radical mastectomy, considered the
gold standard. Since then, the surgical approach has become less
and less extensive. Subcutaneous mastectomy with preservation
of the nipple-areola complex was first described by Freeman in
the 1960s to treat a benign disease. However, the skin-sparing
mastectomy technique became more popular after 1991, when
Toth and Lappert described the technique as the use of minimal
incisions and greater preservation of skin and inframammary
fold, thus favoring the immediate reconstructive procedure?.

Skin and nipple-sparing mastectomies are considered con-
servative mastectomies, defined by complete excision of breast
tissue while preserving the skin envelope. The technique is safe
for cancer treatment and comparable to conventional mastec-
tomy and conservative surgery*.

Moreover, preservation of the nipple-areola complex favors a
better cosmetic result. Studies show that satisfaction with breast
appearance and psychosocial well-being of patients undergoing
nipple-sparing mastectomy and breast reconstruction is higher
than preoperative satisfaction’. For women with large and ptotic
breasts, pedicle and free nipple graft techniques can be used in
nipple-sparing mastectomy®.

Complications of conservative mastectomies with immedi-
ate reconstruction may include wound dehiscence, infection,
implant loss, asymmetry, and capsular contracture, similar to
conventional mastectomy. Nevertheless, the most common spe-
cific complications of the technique are flap and nipple necrosis.
The rate of general complication is 22.3% and that of nipple necro-
sis is 5.9%. Among the factors associated with nipple necrosis,
large breasts, ptosis, smoking, previous radiotherapy, periareo-
lar incision, and comorbidities stand out®'.

Mastology 2023;33:20220051

Subpectoral implant placement

The prosthesis can be placed in the subpectoral or prepectoral
position. Placing the implant below the pectoralis major muscle
protects its integrity, reducing its visibility, palpability, and the
occurrence of rippling. On the other hand, the disadvantage of
subpectoral placement is related to muscle injuries, such as loss
of strength and muscle spasms, causing animation deformity,
in addition to being associated with greater postoperative pain
compared to the prepectoral technique®’.

In order to create the total submuscular prosthesis pocket,
the pectoralis major muscle is displaced until medially reaching
the sternum insertions. Next, the pectoral muscle is sectioned
at the nipple-areola complex level up to the lower extremity.
Laterally, the serratus anterior muscle is detached from its costal
insertions, allowing its displacement. These maneuvers allow the
placement of the silicone prosthesis under the muscle flaps. The
pocket with lateral coverage by the serratus muscle can result
in flattening due to constant muscle pressure, interfering with
the lateral breast profile'’.

In addition to the option of total submuscular reconstruc-
tion — a technique traditionally adopted for its low rate of com-
plications, such as seroma, infection, and implant loss —, in which
the implant is placed below the pectoralis major and serratus
anterior muscles, subpectoral reconstruction can be performed
using dermal matrices and synthetic meshes for inferolateral pros-
thesis coverage, helping delineate the inframammary profile®'.

Nonetheless, subpectoral reconstruction can be partial when
the prosthesis is placed behind the pectoralis major muscle, thus
leaving the inferolateral portion without coverage. Consequently,
although it provides a better lateral outline, it has a risk of pros-
thesis lateralization. Preventing the skin suture from covering
the prosthesis is also crucial to reduce the risk of implant expo-
sure. Furthermore, the feasibility of this technique relies on hav-
ing a viable dermal-fat flap'’.

Still, complete prosthesis coverage ensures greater implant
protection and avoids its lateral migration. Alternatives to cover
the inferolateral portion, besides the serratus anterior muscle, are
synthetic meshes, acellular dermal matrices, dermal flaps, and
serratus fascia. The problems of using mesh and dermal matri-
ces are their high cost and complications such as seroma, while
muscle flaps are associated with donor site morbidity. Therefore,
using the serratus anterior fascia is a good option for covering
the inferolateral portion, as it does not require detaching ser-
ratus muscle fibers and avoids additional costs with other allo-
plastic materials®*%,

The serratus anterior fascia in breast reconstruction
In 1986, Wintsch and Helaly were the first to describe the use of
the serratus fascia in a wrist reconstruction technique; later, its
use was reported in the reconstruction of other body parts, such
as wrist, forearm, leg, and back of the hand. In breast surgery,
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the use of serratus fascia has been described in subfascial breast
augmentation and in adipofascial tissue continuation of the pec-
toralis major muscle coverage in breast reconstruction. However,
few studies have reported the use of the serratus anterior fascia
flap in breast reconstruction'’. Figure 2 illustrates the elevation
of the serratus anterior muscle fascia.

The use of the serratus anterior fascia flap allows recreating
the lateral breast profile and prevents the lateralization of the
prosthesis or tissue expander, without needing to detach mus-
cle fibers from the rib cage. The advantage of this flap is to be
an autologous, well-vascularized tissue, in addition to making
the costal detachment of the serratus anterior muscle unneces-
sary;it also has alow complication rate, with minimal donor site
damage. Therefore, this technique provides safe, effective, tech-
nically easy, and fast inferolateral coverage of the submuscular
prosthesis pocket with a high satisfaction rate''>',

In 2010, the use of serratus fascia in breast reconstruction
was initially described by Saint-Cyr et al. after a retrospective
study involving 22 patients with a mean follow-up time of 197
days. The authors concluded that the use of the serratus fascia
is a safe, effective, and inexpensive method for lateral coverage
of the tissue expander and reconstruction of the lateral breast
profile, providing good cosmetic results with minimal compli-
cations. They also considered patients without comorbidities,
history of radiotherapy, or axillary dissection, as well as those
with a moderate body mass index, ideal for the technique. Yet, the
authors reported some technical limitations when using serra-
tus fascia, such as fascia damage by iatrogenesis, caused by axil-
lary dissection, radiotherapy, or extensive oncologic resection of
the lateral chest wall; anatomical variations, such as very small
or thin fascias; and patient-inherent factors, such as smoking,

Figure 2. Image of the elevation of the serratus anterior
muscle fascia.

diabetes, and low body mass index, which can be associated
with attenuated fascias'’.

Also, in a prospective study evaluating the musculofascial
coverage — using the pectoralis major muscle, serratus ante-
rior fascia, and superficial pectoralis major fascia — of the tis-
sue expander in 59 patients who underwent immediate breast
reconstruction, Alani et al. concluded that the fascia flap is an
effective well-vascularized, autologous tissue option that pre-
vents lateral displacement of the expander without needing to
use another muscle flap or synthetic matrices®.

The largest study on the use of serratus fascia in breast
reconstruction was performed by Seth et al.'*. It compared
the use of serratus fascia (n=177) and serratus anterior muscle
(n=375) for inferolateral coverage of the tissue expander. The
authors revealed that elevation of the serratus fascia is a viable
and safe alternative for inferolateral prosthesis coverage, with
no differences in complication rates when compared to the ser-
ratus anterior muscle. In addition, they found that the fascia
allowed for greater expander fill volumes and a lower number
of expansions than the technique using the serratus muscle
(p<0.01). The authors declared that fascial tissue is thinner and
more pliable than muscle tissue, thus creating a larger poten-
tial space for expansion'.

Bordoni et al.”? analyzed 29 patients submitted to bilateral
mastectomy and immediate breast reconstruction with place-
ment of the tissue expander below the pectoralis major and ser-
ratus anterior muscle on one side and below the pectoralis major
muscle and serratus fascia on the other, identifying lower post-
operative pain levels and reduced seroma drainage on the fascia
side, with statistical difference'.

Chan et al.”” evaluated 51 patients undergoing nipple-sparing
mastectomy and direct-to-implant breast reconstruction, using
only autologous flaps for coverage: pectoralis major muscle and
serratus anterior fascia. They also reported that the serratus
anterior fascia flap is a versatile, safe, and inexpensive option
for inferolateral prosthesis coverage, especially in women with
small and medium-sized breasts'.

Cristofori et al. evidenced the effectiveness, safety, and lower
complication rate, in addition to satisfaction with the result, of
the serratus fascia flap (n=59) compared to the classical sub-
muscular technique (n=64) in implant-based breast reconstruc-
tions'®. Moreover, Tarallo et al. found good inferolateral coverage
when evaluating soft tissue thickness by ultrasound in 20 breast
reconstructions using the serratus fascia in the prosthesis cov-
erage technique”. Table 1 summarizes the articles analyzed on
serratus fascia and breast reconstruction.

CONCLUSIONS

Studies on immediate breast reconstruction involve het-
erogeneous populations and various surgical techniques.

Mastology 2023;33:20220051
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Table 1. Summary of the articles.

Study Patients . Mean Level of
Reference s Population .
design (n) follow-up evidence
Patients who underwent two- . )
- The serratus fascia provides good
stage breast reconstruction . :
A inferolateral coverage according
Tarallo with inferolateral coverage 17.45 -
" 18 . to the thickness measurements v
etal. by serratus fascia from months - .
of soft tissues over the prosthesis
November/2018 to detected by ultrasound
October/2019. y :
. Patle_nts S.me'tted to The modified serratus anterior
immediate implant-based ) ; )
. - fascia flap is a simple, safe,
) . breast reconstruction using . . B
Cristofori . . 439 effective, and inexpensive
6 123 the serratus anterior fascia . 1]
etal. . ; months autologous technique for
flap or the classical technique ; 2=
immediate implant-based
between November/2012 and breast reconstruction
February/2015. :
The serratus anterior fascia flap
Women with immediate implant- can provide autologous coverage
Chan 5 based breast reconstruction 28.9 inintegrated mastectomy m
etal.” after nipple-sparing mastectomy months and implant-based breast
from 2012 to 2016. reconstruction, especially in
small and medium-sized breasts.
Women with serratus anterior No differencesin compl|§at|ons
. S were found among patients
fascia or muscle elevationin .
- ) B with serratus muscle or serratus
Seth immediate reconstruction 43.8 . - ’
1 552 I, fascia. Serratus fascia elevation Il
etal. with tissue expander after months . : -
- - is a safe and viable alternative
mastectomy in a 10-year period for inferol l duri
in a single Facility orinferolateral coverage during
: prosthetic breast reconstruction.
Women undergou_’ng b|lat_eral The early postoperative pain
. mastectomy and immediate -
Bordoni 29 ; 20 score reported by patients was
= two-stage implant-based A - 1
etal. h months significantly lower with the
breast reconstruction from fascial coverage
January/2014 to January/2015. ge.
Patients who had immediate
breast reconstruction after . )
. Serratus anterior fascia and
mastectomy with the placement s -
. superficial pectoral fascia flaps
) of a temporary tissue expander -
Alani, 8 ) can be effectively used as a layer
in the first stage, covered by a 31 -
Balalaa 59 ; of autologous tissue to cover the v
= musculofascial layer composed months . : .
etal. ) : inferolateral portion of the tissue
of pectoralis major muscle, S ;
. B expander inimmediate breast
serratus anterior fascia, and .
. R reconstruction after mastectomy.
superficial pectoral fascia for 3
yearsin asingle center.
The serratus anterior fascia
Patients who had immediate flap is a versatile and safe
Saint-Cyr breast reconstruction with tissue 197 option, providing vascularized
22 vV
etal.” expander after mastectomy days coverage of the lateral
using the serratus fascia. prosthesis in expander-based
breast reconstruction.

P: prospective; R: retrospective; n: absolute number.

The literature is scarce when it comes to studies on the
use of the serratus fascia in implant-based reconstruction.
However, given the available data, the results of all studies
agree that the serratus fascia flap technique can be consid-
ered in the algorithm for the coverage of the inferolateral por-
tion in immediate implant-based breast reconstruction using
the subpectoral technique. The evidence suggests that using
the serratus fascia is simple, effective, and safe, in addition

Mastology 2023;33:20220051

to favoring lower morbidity compared to the serratus ante-
rior muscle flap.
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Hormone therapy in the treatment of breast
cancer and main outcomes in sexuality

Eduarda Trevisan Cerigatto'™ ®, Caroline Choptian Rodrigues Moreira' @,
Diancarlos Pereira de Andrade' ®, Priscila Nunes Silva Morosini?®, Alexandra Czepula'

ABSTRACT

Hormone-dependent breast cancer has growth factors that respond positively to the hormones estrogen and progesterone.
Thus, adjuvant endocrine therapy causes decreased or undetectable serum levels of these hormones. However, this treatment
can have side effects that compromise the sexual health of patients, such as dyspareunia, vaginal dryness and decreased libido.
In this scenario, the objective of this work was to document the main outcomes in sexuality in women after treatment for hormone-
positive breast cancer. Thus, this is an integrative literature review, in which the following databases were used: U.S. National Library
of Medicine (PubMed), Virtual Health Library (BVS), SCOPUS and Scientific Electronic Library Online (SCIELO), using the descriptors:
“sexuality”, "antineoplastic agents, hormonal” and “breast neoplasms”, joined by the Boolean operator "AND”". Full articles published
in the last 5 years (2017-2022) were included; written in Portuguese or English. Articles dealing with non-hormone-dependent or
metastatic breast cancer, or with patientsyoungerthan 18 years, or articles that did not answer the research question were excluded.
In total, 26 articles were identified, of which 7 comprised the final sample of this review. A total of 3,850 women participated in
the included studies. The main sexual dysfunctions found were: dyspareunia, hot flashes, decreased libido, vaginal dryness, breast
tenderness, self-image concerns and hair loss. The symptom vaginal dryness was the most prevalent, mentioned in 71.4% of the
articles included. In view of the adverse effects listed in this review, there is a need to carry out more studies on this topic, since the
diagnosis of this comorbidity brings clinical, psychological, emotional, sociocultural and economic outcomes for the patient. Thus, a

multidisciplinary team must assertively address these complaints to improve the overall quality of life of these women.

KEYWORDS: sexuality; antineoplastic agents, hormonal; breast neoplasms.

INTRODUCTION

Breast cancer is the most prevalent cancer among women — with
the exception of non-melanoma skin tumors'. Treatment may
include surgery, radiotherapy, chemotherapy, immunotherapy
and/or hormone therapy. The use of the latter as a treatment
strategy is based on immunohistochemical findings of positiv-
ity for female hormone receptors®

In this context, pharmaceutical options for hormone therapy
include selective estrogen receptor modulators (SERM) and aro-
matase inhibitors (AI). Tamoxifen, belonging to the SERM class,
competitively inhibits estrogen binding to breast hormone recep-
tors. On the other hand, Al decrease estradiol concentration by
inhibiting aromatase, the enzyme that converts androstenedi-
one into estrone in peripheral tissues®.

Therefore, the result of these medications is a decrease in
the action of estrogen in breast cancers that respond positively
to this hormone. This fact can interfere with the homeostasis of
sex hormones, causing sexual dysfunctions that simulate meno-
pause, the most prevalent of which are: hot flashes, vaginal dry-
ness and dyspareunia’.

Thus, hot flashes appear as a sensation of intense heat, where
approximately 83.3% of patients undergoing hormone therapy
reported having this symptom, according to Daldoul et al.’.
The presence of vaginal dryness, in turn, was present in up to
50% of the patients evaluated in the same article.

Bui et al. observed several symptoms in premenopausal women
undergoing hormone-responsive breast cancer treatment, includ-
ing:vaginal dryness, decreased sexual interest, and day and night
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sweats, both for women with ovarian function suppression (OFS)
and those on hormone therapy only. That is, the current literature
shows that even in women only undergoing hormone therapy, there
is already a considerable impact on their sexuality®.

Symptoms of sexual dysfunction can occur with develop-
ment of the cancer itself, but are more often associated with its
treatment and follow-up. Thus, the study points out that sexual
dysfunction is a common and a lasting complication for cancer
survivors, affecting over 60% of women diagnosed with cancer”.

Hormone therapy protocols recommend that patients receive
5 to 10 years of therapy. Thus, a significant number of patients
discontinue treatment, which has a direct impact on mortality
and relapses®. Therefore, sexual side effects can be significant in
the quality of life and prognosis of these women’.

OBJECTIVE

To review the current scientific literature to document key out-
comes in sexuality in women undergoing treatment for hormone-
positive breast cancer.

METHODS

This was an integrative literature review, allowing the critical
evaluation of different methodological approaches, gathering and
synthesizing knowledge, as well as drawing conclusions based on
scientific evidence, applying its discoveries in clinical practice®.
Inclusion criteria were: retrospective studies published up to
5years ago, in Portuguese or English, with no location restriction,
available online in full and with full or partial content approach.

Phase 1 began with the elaboration of the guiding question,
formulated through the definition of the participants (women
undergoing treatment for hormone-dependent breast cancer);
interventions to be evaluated (use of hormone therapy) and
results to be measured (impact on sexuality). Thus, the following
question was formulated: “What does the current literature say
about the main negative sexuality outcomes of hormone therapy
in women with hormone-positive breast cancer?”

In turn, Phase 2 involved an extensive literature search,
including searching through databases and manually searching
the references of selected studies. The databases used were: U.S.
National Library of Medicine (PubMed), Virtual Health Library,
SCOPUS and Scientific Electronic Library Online (SCIELO).
The keywords previously consulted in the medical subject head-
ings (MeSH) were included, with the descriptors “Sexuality”,
“Antineoplastic Agents, Hormonal” and “Breast Neoplasms’”,
joined by the Boolean operator “AND”. Table 1, below, represents
the complete description of the search keywords and filters used
in the electronic databases.

Articles dealing with non-hormone-dependent breast cancer
and with patients under 18 years of age were excluded, as well as

Table 1. Search key and filers by electronic database.

Database | Search key

("SEXUALITY") AND ("“ANTINEOPLASTIC AGENTS,
HORMONAL")) AND (“BREAST NEOPLASMS")
(LIMIT-TO (PUBYEAR,

2022), (LIMIT-TO (PUBYEAR,

2021) OR LIMIT-TO (PUBYEAR 2020 ) OR LIMIT-TO (
PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR
LIMIT-TO (PUBYEAR, 2017)) AND (LIMIT-TO (
LANGUAGE, “English”))

((("SEXUALIDADE") AND (“ANTINEOPLASICOS
HORMONAIS")) AND (NEOPLASIAS DE MAMA”")
Filters: Full text, English, Portuguese, 5 year

((SEXUALITY) AND (ANTINEOPLASTIC AGENTS,
HORMONAL)) AND (BREAST NEOPLASMS)

((SEXUALITY) AND (ANTINEOPLASTIC AGENTS,
BVS HORMONAL)) AND (BREAST NEOPLASMS) (year
cluster: [2017 TO 2022])

SCOPUS

SCIELO

PUBMED

news, editorials, comments and letters of introduction — where
content is not based on the scientific method.

Therefore, the selection of articles was carried out in two
stages: initially, with the reading of the titles, followed by the
reading of the abstracts and, later, through the complete analy-
sis of the studies. Screening was carried out independently by
two researchers, inspired by predetermined criteria. A manual
search was carried out in all references of the selected articles,
having as eligibility criteria the articles most cited in the initial
studies and that corroborate the primary objective of this work.
Figure 1 shows the steps of the integrative review. In turn, Figure
2 illustrates the article selection flowchart.

In Phase 3, the following were removed from the articles: def-
inition of subjects, methodology, sample size, measurement of
variables, method of analysis and basic concepts employed. In step
4, acritical analysis of the included studies was therefore carried
out, contemplating the information contained. Publication data
were organized and synthesized to simplify the integration of
findings, according to the following variables: database, title,
journal, author, country/year and design/sample.

Finally, phases 5 and 6 were performed, corresponding to the
discussion of results and presentation of the integrative review,
respectively'. As for ethical aspects, all information extracted from
the articles belongs to the public domain, and the ideas, concepts
and definitions of the authors included in the review were respected.

RESULTS

In this study, 26 articles were identified. Of these, 1 article belongs
to BVS, 20 to PUBMED and 5 to SCOPUS. Ten articles were
excluded after reading the title. All articles selected by title were
selected for reading in full, after reading the abstract. Of the 16
articles selected for reading in full, 4 were duplicates, resulting
in 12 articles chosen for reading in full.

Mastology 2023;33:e20220034
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STEP 2
Search and selection of the STER3 STEP 4
articles: Collection of data from the Critical analysis of the articles
“Sexuality” AND articles included
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Discussion of results
Presentation of the integrative Presentation of the
review integrative review

Source: Adapted from Mendes et al.”®
Figure 1. Steps of the integrative review.
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Figure 2. Flowchart of the selection process for articles included.

After the critical analysis of the pre-selected studies, 7 articles
were listed as selected studies, since they presented aspects that
answered the guiding question of this review. Regarding the year of
publication of the articles included in this review, there were: 1 (14%)
from 2017, 1 (14%) from 2018, 4 (57%) from 2019 and 1 (14%) from 2020.

Ofthe seven articles included, 2 (28%) were prospective stud-
ies, 1 (14%) randomized study, 1 (14%) a letter to the reader, 1
(14%) a cross-sectional observational study, 1 (14%) a case-control
cohort study and 1 (14%) a multicenter prospective cohort study.

Still, regarding the countries of publication of the included
articles: 1 (14%) was from the United Kingdom; 2 (28%) from
England; 1 (14%) from Australia, 1 (14%) from New Zealand, 1
(14%) from the United States and 1 (14%) from Spain. Table 2
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characterizes them using: number, title, total number of partici-
pants, main statistical results, main results and main limitations.

DISCUSSION

According to Table 2, a total of 3,850 women participated in the
7 studies included in this review. The main sexual dysfunctions
found by these studies were: dyspareunia and hot flashes (dis-
cussed in 57% of the articles included); decreased libido (discussed
in 28% of the articles included); vaginal dryness (discussed in 71%
of the articles included); breast sensitivity (discussed in 28% of
the articles included); concern with self-image (discussed in 42%
of the articles included) and concern with hair loss (discussed in
14% of the articles included). Figure 3 shows in graphic form the
main sexual dysfunctions found by the authors.

Dyspareunia
Dyspareunia is the term used to define pain during sexual inter-
course whether due tolack of lubrication, vaginal irritation or vicinity
diseases. Accordingly, Ribi et al.?evaluated the sexual dysfunctions
and overall quality of life of 2287 women, divided into two distinct
groups: 1260 in the SOFT trial and 1027 in the TEXT trial, over 6, 12
and 24 months. In SOFT (Suppression of Ovarian Function Trial),
premenopausal women were randomly assigned to receive 5 years
of tamoxifen; tamoxifen plus ovarian suppression or exemestane
plus ovarian suppression. In turn, in the TEXT study (Tamoxifen
and Exemestane Trial), women were also randomized to receive
tamoxifen and exemestane, associated with ovarian suppression.
In that same study, participants were divided into five cohorts
— cohort 1: tamoxifen alone; cohort 2: cytotoxic chemotherapy
followed by tamoxifen alone; cohort 3: cytotoxic chemotherapy,
followed by exemestane or tamoxifen combined with OFS; cohort
4: endocrine therapy alone, with exemestane or tamoxifen com-
bined with OFS; and cohort 5: cytotoxic chemotherapy and OFS
before the use of endocrine therapy. Thus, it was observed that the
item “pain” or “discomfort during sexual intercourse” worsened
over the first 6 months and remained constant until 24 months'2.
A cohort study published by Li et al. revealed that adjuvant
chemotherapy did not influence the severity of vasomotor and
sexual symptoms in women with cancer, except for the symptom
of pain with sexual intercourse. The authors reported that one
of the reasons why some studies identify high rates of dyspareu-
nia in patients undergoing chemotherapy is due to differences
in samples in terms of menopausal status and therapies used.
Daldoul et al.", gathered results of dyspareunia in about 60%
of patients on hormone therapy who were evaluated. Thus, accord-
ing to the sample size of 30 women, 12 had dyspareunia with sex-
ual dysfunction, versus 6 women who also had dyspareunia but
without sexual dysfunction. The study also demonstrated that
this symptom has already been reported in patients because of
fear of infertility and loss of sexual perception.
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Table 2. Main sexual dysfunctions encountered.

n total dyssfﬁ)r:lcl?ilons Statistical results Main results Main limitations
Dyspareunia n=12 Sexual dvsfunction Sexual function was
was res)(/ent in over not assessed before
1 Female Sexuality Hot flashes n=18 63 3po/ of Datients endocrine therapy was
in Premenopausal : =7 OTp ’ started (the observed
) . Vaginaldryness n=14 Endocrine therapy :
Patients with 30 and most of its side dysfunction may have
Breast Cancer on been caused by the
' 63.3% of participants effects were not -
Endocrine Therapy FSFI with score of sexual associated with sexual OE:/aeSrﬁ ;igccg;;t;etge
dysfunction dysfunction. h
disease).
6 months: n=409 Sexual problems
Dyspareunia 12 months: n=416 increased at six The study did not
Treatment-induced 24 months: n=402 months and persisted | i@y didno
symptoms at that level.In discriminate between
y . ! 6 months: n=6 L the sexual side effects
depression and flash he: 1 general. Patients of tamoxifen and
age as predictors 2287 (1260 Hot Flashes ;2 months: n:g with the most severe exemestane
of sexual problems SOFT, 4 months: n= worsening of vaginal N
2 . Some of the patients
in premenopausal 1027 6 months: n=13 dryness, sleep may not have
women with early TEXT) Vaginal dryness 12 months: n=12 d|sturbapces a.nd continued with the
breast cancer hs: n=9 bone orjoint pain at
A ! 24 months: n= long-term treatment,
receiving adjuvant 6 months reported and this influences the
endocrine therapy b q 6 months: n=647 a greaterincrease in results
elgggdase 12 months: n=737 sexual problems at all :
ibido 24 months: n=700 checkpoints.
Five distinct
s:jtzcltgjr;ecstigtm Possible pre-diagnosis
were identified: sexual dysfunctions
one asymptomatic were not determined.
cnemnimaly | Mesemeh
Identifying distinct symptomatic, ysup asts that
trajectories of two moderately 99 .
changein symptomatic and one symptoms were prior
3 oung breast 896 Concern with RRR=2.52 severely symptomatic to diagnosis.
young bodyimage SD=0.53 ysymp : One of the
cancer 12% of women were . -
survivors’ sexual asymptomatic during qééﬁ%ﬂ?ﬁi?ﬁhﬁsgs
functioning the entire follow-up. . .
Most patients had the “sexual desire
stable mild symbtoms item, in addition to not
(420/3)/ P obtaining information
0).
11% had stable severe abqut re_cently sexually
symptoms that did not inactive women.
improve over time.
Partner status Decreased n=64
moderates the libido -
relationships Women who reported
between reater sexual The sample was
sexual problems rogblems and lower mostly Caucasian, with
and selfefficacy for Zexual self-efficacy advanced education
managing had worse quality of and with older
sexual problems life and lower sexual women, limiting the
4 and 125 satisfaction. Women generalizability of
psychosocial Vaginal dryness n=63 without partners had these Idata.
quality-of-life worse bsvchosocial Patients’ sexual
for qualitypoglife when partners were not
postmenopausal compared to women accessed during the
breast. with steady partners. studies.
cancer survivors
taking adjuvant
endocrine therapy
Continue...
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Table 2. Continuation.

n total

Sexual

Statistical results

Main results

Main limitations

Quality of life
in elderly breast
cancer patients

with localized

disease receiving
endocrine

treatment: a

prospective study

148

dysfunctions

Sexual function

Tamoxifen:
Mean: 6.1
SD:13.5

Anastrozole:
Mean: 10.1
SD: 16.4

EORTC QLQ-BR-23
SCORE:
First visit: 5.4 Second visit:
5.2 Third visit: 9.3

Sexual pleasure

Tamoxifen:
Mean: 33.3
SD:38.4

Anastrozole:
Mean: 30.8
SD: 291

EORTC QLQ-BR-23
SCORE:
First visit: 29.6; Second
visit: 21.5; Third visit: 31.1

Active sexual
life

Tamoxifen:
Mean: 6.1
SD:13.2

Anastrozole:
Mean: 11.6
SD:19.7

EORTC QLQ-BR-23
SCORE:
First visit: 5.3 Second visit:
4.8 Third visit: 10.6

Hot flashes

Tamoxifen:
Mean: 5.9
SD: 131

Anastrozole:
Mean: 17.5
SD: 241

EORTC QLQ-BR-23
SCORE:
First visit: 13.9 Second
visit: 21.2
Third visit: 16.4

Sexual interest

Tamoxifen:
Mean: 6.1
SD:13.5

Anastrozole:
Mean: 8.5
SD: 15.7

EORTC QLQ-BR-23
SCORE:
First visit: 5.5 Second visit:
5.6 Third visit: 8

Mastology 2023;33:€20220034

Better quality of life
scores were found in
women after using
endocrine therapy
for three years,
which shows good
adaptation of patients
to the treatment.
Differences in quality
of life impact between
aromatase inhibitors
and tamoxifen were
irrelevant.

More comprehensive
results were found
regarding aromatase
inhibitors, since
more patients used
aromatase inhibitors
when compared to
tamoxifen.
There may have
been a follow-up
bias, as only 79% of
participants answered
the questionnaire on
the second visit, which
could have led to
erroneously optimistic
results.

Continue...
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Table 2. Continuation.

n total Sexual

e e Statistical results Main results Main limitations
Tamoxifen:
Mean: 11.7
SD:9.3
Anastrozole:
Mean: 9.3
Breast SD: 12.2
sensitivity
More comprehensive
EORT LQ-BR-2
© SC%F?E'B 3 results were found
) LT ’ Better quality of life regarding aromatase
First visit: 13.6 Second ) 2= .
Visit: 12.5 scores were found in inhibitors, since
. . o women after using more patients used
erL:ggtrf OJ:;faest Third visit: 9.6 endocrine therapy aromatase inhibitors
Y . for three years, when compared to
cancer patients Tamoxifen: . '
. B . which shows good tamoxifen.
with localized Mean: 97.1 . ;
5 . . 148 . adaptation of patients There may have
disease receiving SD: 5.1 h b Foli
endocrine _tot e treqtment: . een a follow-up
treatment: a A le: Differences in quality bias, as only 79% of
rospective s.tud nastr.ozo & of life impact between | participants answered
prosp Y Concern with Mea.n. 95.1 aromatase inhibitors the questionnaire on
body image SD:13.7 and tamoxifen were the second visit, which
irrelevant. could have led to
EORTCQLQ-BR-23 erroneously optimistic
SCORE: results.
First visit: 13.6 Second
visit: 12.5
Third visit: 9.6
EORTC QLQ-BR-23
Concern about SCORE:
hair loss First visit: 24.2 Second
visit: 20.2 Third visit: 18.7
Mean: 0.731-11.1
(anastOnly - 228 women)
0.859 - 10.4 (chemoanast -
Dyspareunia 111 women)
ysp TOTAL: 10.8
DP: 23.4 (anastOnly); 21.4
(chemoanast) TOTAL: 22.7 Other factors that
may influence the
Anastrozole mean symptomatology
Impact of 20.9 (anastOnly) The most severe process of women
chemotherany on 23.2 (chemoanast) symptoms occurred in undergoing treatment
Py TOTAL: 21.7 ymp were not accounted
symptoms and women on aromatase
o for, such as broader
symptom clusters . inhibitors. )
) General mean: 0.851 demographic
6 in postmenopausal 339 (anastOnly - 228 women) There were no characteristics
women with breast Hot flashes Y differencesin . !
. 0.833 (chemoanast - 111 . personality, general
cancer prior to women) symptom severity health status
aromatase inhibitor between the two biditi !
therapy groups comorbidities,
Anastrozole SD: 27.0 ’ menopausal
(anastOnly) status and genetic
27.3 (chemoanast) differences, among
TOTAL: 27.1 others.
Mean: 0.583-16.9
(anastOnly); 0.769 - 20.9
. (chemoanast) TOTAL 18.2
Vaginal dryness
SD: 23.5 (anastOnly); 28.5
(chemoanast) TOTAL 25.3
Continue...
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Table 2. Continuation.

n total

Sexual
dysfunctions

Statistical results

Main results

Main limitations

Impact of
chemotherapy on
symptoms and
symptom clusters

Breast
sensitivity

Anastrozole mean:
37.1 (anastOnly); 23
(chemoanast)
TOTAL: 32.5

Anastrozole SD: 30.2
(anastOnly)
27.6 (chemoanast)
TOTAL: 30.1

The most severe
symptoms occurred in
women on aromatase

inhibitors.

Other factors that
may influence the

symptomatology

process of women

undergoing treatment
were not accounted
for, such as broader
demographic

6 in postmenopausal 339 There were no L
women with breast Anastrozole mean differencesin charagtenshcs,
cancer prior to 29.7 (anastOnly) symptom severity personlalr:ty, general
aromatase inhibitor 33.3 (chemoanast) between the two ealth status,
therapy Concern with TOTAL: 30.9 groups. comorbidities,
body image menopausal 4
Anastrozole SD status and genetic
28.7 (anastOnly) differences, among
31.1 (chemoanast) others.
TOTAL: 29.5
FSFI - Excitation
The effects IMPROVEMENT 0.52
of fractional There was a Small sample size
microablative CO FSFI - Sexual - A :
2 laser therapy on desire 0.37 St?ﬂ:';igjél%se'gp;gca?lnt Absen;tfooqucontrol
sexual function IT IMPROVEMENT domains of FSFI, WBFS Because of the size
postmengpausa FSFI- and of the groups, it
7 womfeﬂ anh_ women 25 Lubrification 0.33 FSDS-R when was not possible to
o‘thI:re:st f;(r:rc):zr IMPROVEMENT compari'ng baseline directly compare
treated with FSFI- Orgasms scores with the three postmepopausal
endocrine therapy IMPROVEMENT 0.66 post-treatment women Wlth women
symptom scores forall | treated with hormone
*FSF| SCORE 5 FSFI - . 051 patients. therapy.
: yspareunia .
improvement data IMPROVEMENT
3850

TEXT: Tamoxifen and Exemestane Trial; n: sample number; RRR: relative risk; SD: standard deviation; M: mean; FSFI SCORE: score for questionnaire female
sexual function index; EORTC QLQ-BR-23 SCORE: score for quality of life specific for breast cancer; chemoanast: women previously treated with chemothe-
rapy in addition to anastrozole; anastOnly: women treated only with anastrozole.

Dyspareunia: pain and/or discomfort during penetrative sexual intercourse; hot flashes: feeling of intense warmth over the chest, neck and face, which can

be accompanied by chills; SOFT: Suppression of Ovarian Function Trial,

Figure 3. Main adverse effects found on sexuality.

Hot flashes

Hot flashes are defined as a feeling of intense heat in the chest,
neck and face, and may be accompanied by chills, palpitations
and anxiety attacks. Thus, women undergoing treatments that
cause early menopause, such as endocrine therapy, may experi-
ence more severe and even longer hot flashes'.

Among the articles read in full, Franzoi et al.' and Dos
Santos et al.”, 2021 are integrative reviews that discuss phar-
macological and non-pharmacological interventions currently
available to mitigate the negative side effects of adjuvant endo-

crine therapy.

Thus, they were not selected to be included in this review, as
they did not directly answer the research question. Despite this,
these studies are addressed in the present discussion to sum-
marize these management options, since the authors consider

Mastology 2023;33:€20220034
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it essential to improve the sexual function of cancer patients to
increase the quality of life of these women'¢"".

In the context of pharmacological interventions for this symp-
tom, antidepressants such as SSRIs (selective serotonin reuptake
inhibitors) and SNRIs (serotonin-noradrenaline reuptake inhibitors)
can be used, especially venlafaxine combined with tamoxifen'**.

Randomized clinical trials have shown the effectiveness of the
anticonvulsants gabapentin and pregabalinin controllinghot flashes®.
The alpha-adrenergic antihypertensive drug clonidine has also been
shown to be effective, but it is rarely prescribed because of its side
effects, which include dry mouth, constipation and drowsiness'*".

Vaginal dryness

Dorfman et al?, in their cross-sectional study, state that up to
93% of breast cancer patients using hormone therapy experience
sexual side effects, including vaginal dryness. According to the
study, particularly among postmenopausal women, endocrine
therapy can exacerbate menopausal symptoms, and vaginal dry-
ness is highlighted as one of the main symptoms.

Daldoul et al.". conducted a cross-sectional observational
study that gathered a sample of 30 patients on hormone therapy.
With this, the fear of these patients in relation to vaginal dry-
ness was observed. In this scenario, the authors indicated that,
among this same sample, 14 women reported vaginal dryness
with sexual dysfunction, versus 5 without dysfunction.

Thus, in the context oflack of vaginal lubrication, some mea-
sures can be taken to improve this side effect. Cancer patients
canreceive local estrogen hormone therapies, such as intravagi-
nal pills, rings, inserts and creams".

As non-hormonal options, there are aqueous compresses 0f 4%
lidocaine in the vulvar vestibule (between the glans of the clitoris
and the beginning of the perineum). Vaginal CO, or erbium laser
therapy has been shown to be effective in improving the symp-
toms of vaginal dryness, dyspareunia and itching and/or vaginal
redness in these patients''. However, as it is a recent therapy on
the market, the lack of well-designed safety studies, in addition
to its high cost, limits its recommendation'®.

Decreased libido
In the study by Dorfman et al’, almost 70% of postmenopausal
patients diagnosed with hormone-positive breast cancer who received
endocrine therapy reported at least one sexual problem. Of these,
more than half declared a decreased libido and/or vaginal dryness,
and 40.2% of women said they avoided intimacy with their partners.
Ribi et al.”* comment in their discussion that many studies
have reported an association between depressive symptoms and
sexual problems related to sexual inactivity or hypoactive sexual
desire disorder in breast cancer survivors. However, in contrast
to the hypothesis of this study, depression was associated with
sexual problems in the first six months, but no longer influenced
sexual dysfunction in the following two years, indicating that the

analyzed decreased libido may be involved in factors that are
no longer psychological, but to physical factors such as fatigue,
joint and musculoskeletal pain and genitourinary symptoms.
When comparing the two main drugs of endocrine therapy,
Arraras et al.’® commented that patients using Al had a greater
reduction in libido compared to patients on tamoxifen, during
3years of treatment. Accordingly, it is stated that the discontin-
uation of endocrine therapy is associated with a worse doctor-
patient relationship, in addition to the side effects of the treatment.

Breast sensitivity
With regard to breast sensitivity, von Hippel et al.’, studied the
trajectory of groups undergoing therapy with aromatase inhibi-
tors alone and in combination with chemotherapy. In this sense,
the authors state that the impact of breast pain was greater in
younger women and in the group with endocrine therapy alone.
In addition, this study affirmed the controversy in the current
literature about the influence of chemotherapy on sexual symp-
toms, as well as the difficulty in differentiating the symptoms of
physiological menopause from those caused by hormone therapy.
Also, Lietal.”®, when comparingagroup of women usingonly anas-
trozole and a group that received chemotherapy combined with an
Al greater breast sensitivity was observed in the group being treated
onlywith AL The authors provide in their discussion a meta-analysis
inwhich breast pain is related to younger women, in agreement with
Li and collaborators, in which women using only anastrozole were
younger than women undergoing chemotherapy combined with AL
When analyzing patients using quality oflife questionnaires,
Arraras et al.’’, comment in their results that symptoms of breast
sensitivity and having an active sex life improved on the third
visit, 3 years after starting treatment, compared to the first two
visits. Depending on the study, the authors reported that other
studies, involving radiotherapy, show improvement in breast
tenderness after 2 years of treatment.

Limitations

In addition to the limitations already mentioned in Table 2, the
importance of continued research in this area of oncology is
highlighted, especially in underdeveloped and developing coun-
tries. In addition, it is difficult to detail the impact of hormone
therapy on sexuality alone, since most of the analyzed studies
have a set of oncological therapies involving cancer surgery and/
or cytotoxic therapy, in addition to the psychological and emo-
tional impact of cancer diagnosis and treatment. The clinical
relevance of a varied population sample is also highlighted, for
a better generalization of the adverse reactions found.

CONCLUSIONS

Vaginal dryness was found to be the most prevalent symptom,
and other symptoms were also found, such as dyspareunia,
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decreased libido, hot flashes, concern with body image, breast
pain or tenderness and concern with hair loss.

There is a need to carry out more studies on this topic, since
the diagnosis of this comorbidity affects clinical, psychological,
emotional, sociocultural and economic outcomes for the patient.
Thus, a multidisciplinary team must assertively address these
complaints to improve the overall quality of life of these women.
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Erysipelas after surgery for breast cancer:
a real-world cohort

Samya Viana da Silva Rodrigues' ®, Ana Vitéria Leite Monte?®,
Danilo Rafael da Silva Fontinele3®, Rafael dos Santos Nunes3* ®, Sabas Carlos Vieira*

ABSTRACT

Erysipelasis often related to lymphedema, which can occurin up to 60% of cases, with advanced age, radiotherapy, tumor extension,
surgical approach, and infections as risk factors. The aim of this study was to present and discuss a series of cases of erysipelas
after breast cancer surgery treated in a private mastology clinic over the past ten years. This is a retrospective horizontal cohort
study in which we selected all cases of erysipelas after breast cancer surgery from 2009 to 2019. The following were evaluated:
number of patients treated with a diagnosis of breast carcinoma with axillary approach, age, surgery performed, adjuvant
treatment and treatment of erysipelas, presence of lymphedema, and measurement of circumferences between both arms and
associated diseases. A total of 12 cases of breast cancer were treated. In 66.66% of cases, a radical axillary lymphadenectomy
was performed, and in 16.66% of cases, only a sentinel lymph node investigation was performed. The average age was 67.6 years.
Erysipelas appeared, on average, 43 months after cancer diagnosis. Two deaths were reported due to severe erysipelas leading to
sepsis. More studies are still needed on the subject. Of the 12 cases in this study, eight (66.66%) were associated with lymphedema.
Only two (16.66%) of the patients in this group who developed erysipelas were not submitted to axillary dissection. The treatment
for 50% of the participants in this research was with penicillin G benzathine. There were three relapses, and two patients died
during the research period.

KEYWORDS: erysipelas; breast cancer; surgery.

INTRODUCTION lymph nodes, altering the lymphatic drainage of the upper limb

Erysipelas is an infectious cellulitis, which compromises the
epithelial tissue with involvement of lymphatic vessels, mainly
caused by group A beta hemolytic streptococci, rarely group C
streptococcus and S. aureus'?. In cancer patients who undergo
breast and armpit surgery, this type of dermatitis is a significant
postoperative complication, due to the impairment of the lym-
phatic microcirculation in the affected region®.

This infection is often related to lymphedema, which can hap-
penin up to 60% of cases, with advanced age, radiotherapy, tumor
extension, surgical approach, and infections as risk factors**.

Age and radiotherapy are risk factors for lymphedema as they
cause fibrosis of the lymphatic vessels. The size of the tumor and
the surgical trauma injure the lymphatic vessels and axillary

and ipsilateral breast and, consequently, the patient’s immune
system. This becomes an essential vicious circle for the patho-
genesis of erysipelas, as well as its recurrence®”.

Erysipelas is both a causal factor and a consequence of lymph-
edema, considering that the exudate from the infection can cause
obstruction of the lymphatic vessels, as well as the imbalance of
lymphatic drainage can lead to impaired immunity®”.

Currently, research performing a sentinel lymph node instead
of an axillary lymphadenectomy in the treatment of breast can-
cer decreases the incidence of lymphedema and, consequently,
the occurrence of erysipelas®. A series of cases of erysipelas after
surgery for breast cancer treated at a private mastology clinic in
the past 10 years is presented.
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CASE REPORT

This is a series of cases in a retrospective horizontal cohort for-
mat carried out in a private mastology clinic.

During the study period, approximately 1,200 cases of breast
cancer were treated at the clinic, of which 12 cases evolved with
a subsequent diagnosis of erysipelas on the ipsilateral upper
limb. In 66.66% of cases, radical axillary lymphadenectomy was
performed, and in 16.66% of cases, only sentinel lymph node
research was performed.

The age of patients ranged from 38 to 82 years, with amean age
of 67.6 years. One case occurred in males (Figure 1). All patients
underwent surgery for breast carcinoma, with eight (66.6%)
cases of surgery with axillary dissection. Of note, 10 (81.8%) and
11 (90.9%) underwent chemotherapy and radiotherapy, respec-
tively (Table 1).

In 50% of these patients, both arms were measured, and the
difference between them ranged from 3 to 6.5 cm.

Erysipelas appeared, on average, 43 months after cancer diag-
nosis. The mean number of episodes was 1.75 per patient, with
recurrence in three cases. Lymphedema was clinically present in
eight (66.6%) of the patients, and the other reported symptoms were
erythema, edema, heat, and pain, accompanied by fever, chills, gen-
eral malaise, nausea, or vomiting. Two deaths were recorded due
to severe erysipelas leading to sepsis. One patient sought the emer-
gency department twice with a clinical picture of erysipelas, being
medicated only with symptomatic drugs and analgesic, and when
she returned for the third time, she was already in septic shock,
being admitted to the intensive care unit, but evolving with multiple
organ and system failure and death. The other patient had symp-
toms of erysipelas for several days at home, and when she sought
the medical service, she was in septic shock, which led to her death.

DISCUSSION

In the present study, most patients with erysipelas had a history
of axillary dissection. Of the patients who presented erysipelas,
66.6% had lymphedema and 75% had other associated diseases.

Figure 1. Male patient in the study. Six years after surgery, there
were seven episodes of erysipelasin the left upper limb (A and B).

The clinical picture of erysipelas is characterized by erythema,
edema, heat, and pain, accompanied by fever, chills, general mal-
aise, nausea, or vomiting'. And the main risk factors are advanced
age, surgeries, lymphedema, neoplasms, and chemotherapy.

These risk factors generate leukopenia and compromise cel-
lular immunity, impairing chemotaxis and phagocytosis of poly-
morphonuclear cells, which facilitates the prevalence of skin
infections. In addition to lymphedema, advanced age, radical
mastectomy, chemotherapy, and radiotherapy are also risk fac-
tors, as observed in the present study®.

In the results, the average age affected by post-mastectomy
erysipelas is 67.6 years, which is in line with studies that claim a
higher prevalence of infection from the fifth decade of life. The rela-
tionship with advanced age can be explained, as physiologically,
from the age of 40 years, and there is fibrosis of the blood vessels,
which generates imbalance in the lymphatic and immune systems,
leading to exudate accumulation and bacterial proliferation®®.

It is noted that 90% of patients underwent complementary
treatment with chemotherapy or radiotherapy, which are risk
factors for erysipelas. Thus, it is important to instruct patients
to detect early signs of redness, swelling, or pain in the upper
limbs after regional therapies, in order for oral or parenteral
therapy to be effective?.

The main risk factor for erysipelas in patients who have
undergone treatment is the occurrence of lymphedema, with the
standardization of the sentinel lymph node technique for most
patients with breast cancer. In the current scenario, the rate of
lymphedema has greatly decreased, with a meta-analysis show-
ing an incidence of only 6.3% compared to 22.3% after radical
axillary lymphadenectomy'"'2

Another technique that reduces the risk of lymphedema is
thereverse search of the sentinel lymph node; however, this tech-
nique is not routinely used".

In patients with lymphedema, microsurgery and omentum
lymph node transplantation have been used with encouraging
results, but these procedures are performed by few surgeons and
are therefore not widely available*".

Post-mastectomy physiotherapy is essential, since the asso-
ciation of various therapies, such as manual lymphatic drainage,
compressive bandaging, the use of bandages, complex deconges-
tive physiotherapy, among others, results in an improvement in
lymphedema or prophylaxis of this, by maintaining adequate
lymphatic circulation, in addition to preventing relapses®”.

The recommended treatment for erysipelas is empirical anti-
biotic therapy, with intramuscular benzathine penicillin G being
the reference antibiotic, but oral antibiotics such as amoxicillin
or erythromycin can also be used'. In the present study, drugs of
the cephalosporin class and benzathine penicillin G were used
in three and six patients, respectively.

In our series, three patients had recurrence. One of the
patients had seven cases of erysipelas; the last four episodes

Mastology 2023;33:620220045
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Table 1. Erysipelas series after lymph node emptying.

SREslel Follow-u
ce after . P | outco-
N Surgery Treatment | time after
bidities | cancer :
di . erysipelas
iagnosis
Mastectomy + )
. ; A Cephalexin
72 F DM 2 years 1A axﬂlary.dlssectlon v 1 and 7 years .NO
SAH +sentinel lymph ) ) disease
ciprofloxacin
node
SLE Mastectomy + No
) v )
64 F SAH 5years sentinel lymph 1 Cefadroxil 7 years disease
node
Mastectomy +
71 F | SAH | 10years axillary dissection v v 1 ? 14 days
+sentinel lymph
node
Centralectomy +
Dyslipi- axillary dissection v v Penicillin G | 1yearand
66 F demia > years +sentinela lymph 1 benzathine | 3 months
node
Mastectomy + Penicillin G No
v v
8 M SAH 6years axillary dissection ! benzathine 7years disease
axr;/l‘l:itegitsz?gtron Penicillin G
74 F 2 years 1B y 4 v 2 benzathine 2 | 10 months | Death
+sentinel lymph d
oses
node
79 F SAH Tyear | 1A | Mastectomy+ v v 1 ? ;
axillary dissection
Segmental
resection + axillary R~
40 F 1year 1B dissection + v v 1 Penlalllp G 1year
- benzathine
sentinel lymph
node
Penicillin G
2
73 F 4years ? 1 benzathine | Y&
Mastectomy + Penicillin G
38 F DM 4 years sentinel lymph v 4 1 benzathine 5years
node 1x/m/year
82 F SAH 3years Mastectomy 4 v 2 Cefaclor 8 years di No
isease
Segmental
78 F SAH 1year A | resection + axillary 1 ? ? Death
dissection

DM: Diabetes mellitus; SAH: Systemic arterial hypertension; SLE: Systemic lupus erythematosus.

were reported in the research time frame and were treated with
penicillin G benzathine. Another patient used cefaclor in case of
recurrence, thus not presenting erysipelas later. Finally, the third
case of recurrent erysipelas in the study had been treated with
penicillin G benzathine in the first episode, and after 10 months,
he was hospitalized with severe erysipelas that progressed to
sepsis and death.

According to the literature, only about 5% of blood cultures
in the case of erysipelas are usually positive. Because bactere-
mia is rare in this type of infection, diagnosis and treatment are
immediate without the need to wait for laboratory test results.
Cultures can also be performed using needle aspiration, but
the availability of this type of test is not the same in all health

Mastology 2023;33:€20220045

services, and its sensitivity is also low"'®. In none of the cases
in the study was a culture performed to identify the infectious
agent causing erysipelas.

However, when easily available, performing the culture should
be prioritized, since there may be complications due to the inef-
fectiveness of treatment for infectious agents considered rarer.
For this, two samples are punctured and collected from the site
ofinfection and analyzed in the laboratory in order to isolate the
causative agent, but the result takes at least 72 h.

Finally, erysipelas can cause death, as reported here.
Physicians in the family health program and those working in
emergency departments must be aware of this disease so that
therapy with benzathine penicillin can be instituted as soon
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as possible, determining control of the infection and avoiding
unnecessary deaths.

The limitations of our study are the small number of cases, the
lack of objective measurement of the presence of lymphedema,
using only the difference in the measurements of the circumfer-
ence between the arms, and the failure to perform a culture to
identify the etiological agent in any of the cases.

CONCLUSIONS

Of the 12 cases of post-mastectomy erysipelas reported in this
study, 8 (66.66%) were associated with lymphedema. Only two
(16.66%) of the patients in this group who developed erysipelas
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Sequels associated with breast cancer treatment:
what is important to measure in a report

René Aloisio da Costa Vieira"23*
Antonio Dircio Silveira®

ABSTRACT

,Rhayssa Espdsito Santos Campos* @, Marcos Antdnio Amorim® ©,
, Luiz Carlos Navarro de Oliveira’

, Almir José Sarri’

Breast cancer treatment is associated with functional sequelae that limit patients in their daily activities or work, impacting their
quality of life. This fact becomes more noticeable in the Public System, the tumors are more advanced, leading to more aggressive
treatments. Women with low education generally perform menial activities, playinganimportant role in familyincome. After cancer
treatment, many are unable to carry out their usual activities, having difficulties with their work activities, requiring rehabilitation.
These dysfunctions make it difficult or unfeasible to return to work, limiting family income. Knowledge of the Laws, the main
sequelae and evaluation methodologies facilitates a more accurate diagnosis of functional conditions, determining the need for
rehabilitation. Social Security provides economic support, but to have access to the benefit, a good report is necessary. This, well
directed, helps the social security expert and the patients, who are generally so fragile by the disease and the treatment. In this
article we discuss the main functional sequelae, how to evaluate them, and how to make a good report to be sent to an expert.

KEYWORDS: breast neoplasms; diagnosis; diagnostic techniques and procedures; rehabilitation; quality of life.

Early diagnosis and multiple treatment modalities have increased
the cure rate and survival of patients with breast cancer. The differ-
ent therapeutic modalities can be associated with sequelae that can
impact the quality oflife, hence the need to diagnose these changes
in order to provide treatment and/or physical therapy support'®.

The treatment implies changes in the patient’s life, and in those
who work, the consequences can impact the return to work, the
need for rehabilitation and/or the need for retirement. A Brazilian
study carried out in a hospital that treats women with breast can-
cer, exclusively attended by the Unified Health System (Sistema
Unico de Satide - SUS), showed that 54.0% of women return to
work after cancer treatment, and these are generally younger, with
higher education, higher income, and with smaller tumors, and
that the loss of shoulder mobility determines an increase in the
risk of not returning to work®. Returning to work is a multifacto-
rial matter, as it involves conditions related to the woman (age,
race, education, physical activity), the context (marital status,

family income, participation in the family income), the type of
activity (remuneration, work activity, possibility of relocation,
working conditions), the disease (stage, treatment impact, asso-
ciated sequelae, recurrence, and quality of life), in addition to
the laws that support cancer patients®. This fact is more impor-
tant in patients from the public system, in which social security
assistance is of fundamental importance.

We sought to analyze the issue in Brazil from the perspective
of different professionals who deal with patients undergoing dif-
ferent breast cancer treatments, assessing the main functional
sequelae, and, based on this condition, identifying points to be
implemented in a report.

PATIENT ASSISTANCE LAWS

There are some laws created to help breast cancer patients, espe-
cially those with functional dysfunction, namely:

"Hospital de Cancer de Muriaé, Department of Surgical Oncology, Breast Division — Muriaé (MG), Brazil.
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« Decree No. 3.048, of May 19997, which regulates the Social
Security System. This legal instrument values the mandatory
contributory nature, allowing contributors to cover temporary
or permanent disability events, as well as the possibility of aid
(temporary or permanent), temporary leave and rehabilitation, .
in addition to disability retirement associated with total and
definitive disability, with the need for evaluation by an expert
social security doctor. The definitive concession is made by two
independent experts and separately. Subject to these conditions

Fund (Fundo de Garantia por Tempo de Servigo - FGTS) for people
with serious illnesses, including cancer. For this, the patient
must be symptomatic, even with locoregional symptoms, and
be under outpatient treatment/follow-up.

Decree No. 9.580, of November 22, 2018 (art. 35, item I, items
B and C)" — provides for exemption from income tax and
the granting of disability benefits and pensions.

are patients who previously contributed to the disease — in FUNCTIONAL SEQUELS

the case of breast cancer, there is no waiting period. Knowledge about potential sequelae associated with treatment
- Organic Law of Social Assistance (Lei Orgdnica da Assisténcia is of utmost importance?, especially the functional ones': lymph-
Social-LOAS), Federal Law No. 8.742, of December 7, 1993° — edema, changes in shoulder mobility, rotator cuff syndrome,
provides for the possibility of benefit for people with no social changes in sensitivity, breast asymmetry, fibrosis, syndrome
security system and family income of less than one quarter axillary, changes in muscle strength, pain, brachial plexopathy,
of the minimum wage for people with physical disabilities hand-foot syndrome, and secondary heart disease. Table 1 pres-
and inability to work. ents the main dysfunctions'?. Figure 1 presents the main instru-

- LawNo.8.036, of May 11, 1990 (art. 20, items X1, XIII, XIV, and ments that can be used in diagnostic evaluation, and their acqui-
XVIII)° — provides for withdrawal from the Severance Indemnity sition is simple and inexpensive (R$ 200; US$ 50).

Table 1. Main sequelae associated with treatment's

Sequelae Treatment Rate (%)
Lymphedema Reversible but incurable 9.5t0 49.0

Change in shoulder mobility Reversible mean 19.2; 18 to 49 associated with lymphedema
Rotator cuff syndrome Reversible -

Sensitivity change* Irreversible 100 intercostobrachialinjury
Brachial plexopathy* Difficult treatment Upto13.6

Her2 heart‘disease Revers@ble (Her2) 4
Anthracycline (Taxol) Reversible or not

Hand-foot syndrome Reversible 20to 60

Breast asymmetry Treatable -

capsular contracture Treatable 14.7

Fibrosis Irreversible 291

Pain Treatable 19.2

(A) Measuring tape; (B) goniometer; (C) dynamometer.
Figure 1. Simple instruments that improve clinical assessment.
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Report to a pension expert

Ofthe main complications associated with treatment, some
have an important functional impact and can be assessed using
simple methodologies'®", which improve our clinical examina-
tion, helping in the functional assessment of patients, namely:

ipsilateral to the treatment. Although it can be considered
subjective, it presents objective clinical responses. It becomes
an important tool in the evaluation, as it is able to provide
the physician and the physiotherapist with information about

Lymphedema is one of the main sequelae. It has a chronic
nature, usually irreversible. Evaluation of the perimeter of
the upper limb, using a tape measure (Figure 1A), taking
measurements from defined and symmetrical points, always
comparing one limb with the other, is a simple way to measure
it. Lymphedema is considered when there is a difference of >2
cm in the perimetry of the side ipsilateral to the treatment
in relation to the other side.

Shoulder mobility. Patients may present limitations in the
mobility of the shoulder ipsilateral to the treatment. Evaluation
is performed with the aid of a goniometer (Figure 1B), through
which the angles of the active movements of flexion, extension,
abduction, and internal and external rotation of the shoulder
are analyzed. The instrument also assesses range of motion,
with good references for bilateral assessment and the inclusion
of data on abduction and flexion of the upper limb. A change
in shoulder mobility is considered when there is active
goniometry <150° for shoulder flexion and/or abduction.
Muscle strength. A difference of 12%'* between limbs is
estimated in disease-free individuals. The easiest way to
measure strength is by means of a handheld dynamometer
(Figure 1C). The presence of brachial plexopathy will be an
important functional diagnostic tool.

Brachial plexopathy is associated with irradiation of the
supraclavicular fossa and axilla; although infrequent, it is
associated with neurogenic pain with progressive motor
and sensory deficit in the ipsilateral limb to treatment®.
The LENT/SOMA Scale (late effects of normal tissue/
subjective-objective-management-analytic) can be used
to define its gradation’.

Hand-foot syndrome', which is also infrequent, may occur
after treatment with chemotherapy drugs such as taxol,
anthracyclines, and carboplatin'®, causing peripheral
neuropathy. The complaint should be valued, since the
neuropathy is mainly sensitive, however, when associated
with motor alteration (gait or strength), this must be reported.
The etiological diagnosis is difficult'®. It leads to therapeutic
discontinuity, affecting the quality of life.

Breast reconstruction using autologous flaps or implants is
associated with changes in shoulder mobility". In patients
undergoing reconstruction with a retromuscular implant,
there is thinning of the pectoral muscle, influencing mobility
and local functionality.

Shoulder functional assessment quality questionnaires'.
The SPADI (Shoulder Pain and Disability Index) stands out,
validated into Portuguese'’, a simple questionnaire that
indirectly assesses the degree of disability and pain in the limb
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the patient’s level of function, contributing to the clinical
diagnosis and physiotherapeutic decision-making,

REPORT

There are four main ways to report (or assess) the patient’s con-
dition to another professional:

Medical attending statement: document issued by the attending
physician, which certifies a momentary condition.

Medical report: represents the scenario of the patients'illness,
and should contain information on diagnosis, treatment
performed, evolution, etc.

Physiotherapeutic technical report: document with technical-
scientific opinion resulting from the physiotherapeutic
evaluation. Information on the studied situation must be
reported, analyzed, and integrated. It is important to contain
the proposed objective, the therapeutic plan, the evolution
of the treatment, and the International Classification of
Functioning, Disability and Health (ICF)".

Technical report or expert report: to be carried out by official
experts/specialists, legally qualified professionals, who issue
their report according to specific knowledge, data collected
from patients and impressions they had about what or who
evaluated it. The report is always conclusive and serves as
technical support to the social security doctor.

According to the legislation, proving the allegation of incapac-

ity is the duty of the insured person (patients). The presentation
of a good certificate/report help social security experts to have
subsidies with objective and solid data, so that they can make a
conclusive report. The report will be forwarded to the social secu-
rity expert, and the better and more detailed it is, the greater the

possibility of successful removal of the patient who has sequelae

associated with the treatment. It is the experts’ job to:

Establish the disease and the degree of functional limitation;
Establish the functional requirements necessary for the
exercise of one’s usual work activity;

Establish adaptive capacity (current and future perspective);
Define the existence or not of labor incapacity;

If there is incapacity, the professional will assess whether it
is partial or total and whether it is temporary or permanent;
Establish the onset dates of the illness and disability, as well
as the benefit termination date;

Grant the benefit, which can be aid or disability retirement.
To this end, this will assess whether the disability is partial
or total, irreversible or subject to rehabilitation, with the
possibility of professional rehabilitation.
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Aiming to support the experts, when preparing a medical
report, it is appropriate to present the report with the code of the
International Statistical Classification of Diseases and Related
Health Problems (ICD) — or literal diagnosis —, pointing out
the different treatments performed, the main complaints, and
detailed clinical examination. Regarding physiotherapists, their
report should contain the physiotherapy diagnosis or the func-
tional kinetic diagnosis, obtained through the evaluation of com-
plaints, physical examination and classification of functional-
ity by ICF”, having fundamental importance in the treatment,
control, and rehabilitation. The main points to be included in a
medical and physiotherapeutic report are found in Tables 2 and
3, respectively.

Patients may have temporary or permanent disabilities, being
eligible for temporary social security benefits during personal
and functional rehabilitation. Some, due to disease conditions,
age, education/activity or type of sequelae, may be considered
invalid, but this definition depends on the criteria of the social
security expert.

Awell-designed report depends on time and good will and can
help both patients and experts in their evaluation. The report can
only be prepared after the patients’ request and authorization.

Some information can and should be included in the medi-
cal report, which may help the patient and the social security
expert, namely:

« According to the Code of Medical Ethics®, the patient’s
physician is prohibited from carrying out an expert report,
and may only prepare a medical report;

« A summary of the treatment should be presented, pointing
out the main conditions that can lead to a potential sequel.
Some situations increase the risk of sequelae and, when
present, should be scored, such as axillary lymphadenectomy
and radiotherapy under the supraclavicular fossa*'%;

Table 2. Points to be approached in the detailed medical report.

+ Arecord of complaints and clinical alterations can be presented,
allowing to point out the clinical conditions associated
with treatment sequelae, such as lymphedema, change in
shoulder mobility, change in strength. It should include the
LENT/SOMA Scale in the presence of brachial plexopathy.
The SPADI questionnaire can help, as long as it is associated
with a clinical condition of pain and disability;

+ Notes such as:

a. “The treatment can result in alterations/sequelae in
the breast and in the limb ipsilateral to the treatment
performed, a fact that can influence daily activities and
quality of life. These changes are influenced by time,
individual response and the type of treatment’;

Table 3. Points to be approached in the physiotherapy report.

Item Description

Diagnosis ICD (or literal diagnosis) and ICF, ICF being optional
Physiotherapy S
diagnosis Targeted complaints; painful symptom
Physical therapy examination: associated
skeletal alteration

Diagnosis and degree of alteration
Care Care to be taken with the manipulated limb
Diagnostic
hypothesis Neoplasm

Pain complaint
Functionality (SPADI can be used)
. Treatment/treatment time

Conclusion

Activity limitation

ICD: International Statistical Classification of Diseases and Related Health
Problems; ICF: International Classification of Functioning, Disability and
Health; SPADI: Shoulder Pain and Disability Index.

Item Description

Diagnosis

ICD (or Literal Diagnosis)

Treatment carried out

Start of treatment, clinical stage, molecular subtype

Surgery, chemotherapy, radiotherapy, hormone therapy

Current status of the disease

Clinical complaints

Systemic, local and locoregional (as long as they are associated with the underlying disease)
SPADI can be added (determines a percentage of disability and pain)

Clinical examination

Locoregional

Aimed at the main sequelae: perimetry, goniometry, dynamometry

Diagnostic hypothesis

Neoplasm and associated sequelae hypothesis

Time away from patients undergoing treatment

Conclusion

Referral to other specialists

Referral to a physiotherapist if sequelae that require evaluation/treatment are found

ICD: International Statistical Classification of Diseases and Related Health Problems; SPADI: Shoulder Pain and Disability Index.
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Report to a pension expert

b. “The treatments carried out followed current guidelines,
aimed at controlling the disease’;

«  Itmaybesuggested that patients undergoing oncological treatment
or who have metastases be on temporaryleave. However, outside
of these conditions, only the social security expert will be able
to determine the length of leave or retirement;

. The term “functional limitation” may be used, but the term
disability cannot.

With regard to the physiotherapeutic report:

It should present a summary of the physiotherapeutic
treatment, pointing out the main conditions that can lead
to a potential sequel.

You may have complaints and clinical changes associated
with treatment sequelae, such as lymphedema, change in
shoulder mobility, change in strength, fibrosis. The SPADI
questionnaire can help, as long as it is associated with a
clinical condition of pain and disability.

- Itmust contain the physiotherapeutic diagnosis or functional
kinetic diagnosis, obtained through the evaluation
of complaints and physical alterations and classification of
functionality by the ICF*.

- It may suggest day-to-day care and limitation of some
activities of daily living and work, due to the risk of progressing
to lymphedema, if the patient has undergone axillary
lymphadenectomy.
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. The term “functional limitation” can be used, but the term
disability cannot.

CONCLUSION

This discussion sought to present objective parameters that can
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patients, already weakened by the disease. In the context of SUS, this
fact is accentuated by the financial condition, the advanced stage
and the sequelae associated with the treatment.
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Clinicopathological characteristics
and recurrence risk in patients with ductal
carcinoma in situ of the breast
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ABSTRACT

Introduction: With the widespread adoption of mammographic screening for breast cancer, ductal carcinoma in situ (DCIS) has
been detected more frequently. In developing countries, the prevalence of ductal carcinoma in situ is low due to the opportunistic
nature of breast cancer screening. The aim of this study was to evaluate the clinicopathological characteristics and recurrence
rate in a cohort of patients with ductal carcinoma in situ in Brazil. Methods: This study was an retrospective analysis of all 1,736
patients with non-metastatic breast cancer treated at a reference public hospital between 1999 and 2013. All data were collected
from medical records and the descriptive statistics were performed to characterize the clinical and pathological features. Results:
In the present cohort, we identified 102 (5.2%) patients with non-invasive breast neoplasms. Mean age at diagnosis was 54+12.7
years and most patients were treated with breast conserving surgery. There is a strong association between nuclear grade and the
expression of estrogen and progesterone receptors in ductal carcinoma in situ. Ipsilateral and contralateral recurrence rates in
10 years were 7.2% and 2%, respectively. Conclusion: The pathological features of ductal carcinoma in situ diagnosed in Brazil are
similar to those observed in patients diagnosed in countries following a systematic screening program, and the treatment in our

patients achieves similar success compared with published data in high-income countries.

KEYWORDS: ductal carcinoma in situ; DCIS; local neoplasm recurrence; breast; prognoses.

INTRODUCTION

Ductal carcinoma in situ (DCIS) was rarely diagnosed before
widespread adoption of breast cancer screening, but it cur-
rently accounts for 20%-25% of breast cancer detected in
developed countries that have introduced an adequate popu-
lation screening program’.

DCIS is a proliferation of neoplastic luminal cells that are
confined to the duct system of the breast® The risk of devel-
oping metastasis or death in a patient with pure DCIS is rare®.
However, DCIS can progress to invasive carcinoma and is cur-
rently considered a direct precursor to invasive breast malig-
nancy. The key point of treatment is local excision of the lesion.
Simple mastectomy and conservative surgery followed by radia-
tion therapy are the standard options for local disease control*.
Patients with positive hormone receptor tumors benefit from

receiving endocrine therapy to reduce the risk of future inva-
sive breast cancer®.

The 10-year local recurrence rate is about 1%-2% in women
undergoing mastectomy®, while patients who undergo con-
servative surgery with adjuvant radiotherapy have a 10-year
local recurrence rate of 13%, but no difference in breast cancer
mortality was detected’. An invasive carcinoma is diagnosed
in half of patients who experience a local recurrence®. Among
all the risk factors, only the size of the margin is potentially
modifiable by re-excision’. Although the involvement of mar-
gins is associated with a higher risk of recurrence after con-
servative surgery, there is still no consensus on the ideal size
of the resection margin®.

In Brazil, there is a lack of evidence-based data on recur-
rence rates of DCIS in the Brazilian population. Recent studies
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have demonstrated that DCIS detection rate is low due to the
opportunistic nature of the breast cancer screening program*.
This may interfere with the clinical and pathological presenta-
tion, the type of treatment, and the risk of recurrence. The aim of
this study was to evaluate the clinicopathological characteristics
and recurrence rate in a cohort of patients with DCIS treated in
a public hospital in Brazil.

METHODS

This study is a retrospective cohort dataset including all
1,736 patients with non-metastatic breast cancer treated at
the Breast Disease Division of the Hospital das Clinicas of
Ribeirdo Preto Medical School. The cohort was previously
approved by the Research Ethics Committee (approval num-
ber 2.638.453/05/07/2018). The following attributes were used
for data analysis: age, menopause status, histological grade,
immunohistochemistry (IHC) for estrogen receptor (ER), pro-
gesterone receptor (PR) and human epidermal growth factor
receptor 2 (HER2), type of surgery, lesion size, adjuvant radio-
therapy, adjuvant endocrine therapy, follow-up time, and pres-
ence of local recurrence.

The overexpression of HER2 and the expression of hor-
monal receptors (HR) were determined by IHC in accordance
with specific guidelines'*". HER2 positivity was established
in accordance with the pathology report in the clinical chart.
The subtype was considered luminal if ER or PR was positive
and HER2 was negative; HER2/HR+ if ER and/or PR was posi-
tive and HER2 was positive; HER2 if ER and PR were negative
and HER2 was positive; and triple negative (TNBC) when ER,
PR, and HER2 were negative.

Statistical analysis

Descriptive statistics was performed to characterize the group
of patients diagnosed with DCIS. Multiple hypothesis tests were
applied to compare the clinical and pathological character-
istics between the groups of patients with DCIS and invasive
ductal carcinoma (IDC). The sample size was determined by
convenience. Variables were classified as qualitative or quan-
titative. Quantitative variables were tested for normality using
the Shapiro-Wilk test. Chi-square test was used to compare
qualitative variables and the t-test or Wilcoxon test (depend-
ing on the normality test) was used to compare continuous
variables. The local recurrence event was treated as a function
of time using the Kaplan-Meier method. The recurrence time
was the difference between the surgery date and the event.
Cases were censored at the time of the last available clinical
assessment. Univariate analysis for each potential risk fac-
tor was applied. All analyses were performed with the R soft-
ware version 4.1.2 (R Core Team, Austria) and significance was
determined for P<0.05.

RESULTS

Prevalence of non-invasive breast neoplasm
and clinical characteristics of patients with
ductal carcinoma in situ

We found 102 non-invasive breast neoplasms (5.2%). Most non-
invasive neoplasms were pure DCIS (n=95) and two DCIS were
associated with Paget disease. There were three pure Paget diseases
and two papillary intracystic carcinomas that were not included
in the subsequent analyses. We observed that the mean age of
patients with DCIS and IDC was similar (54+12.7 and 55.9+13.8
years, p=0.1), and the DCIS/IDC prevalence ratio did not sig-
nificantly change according to different age groups (p=0.2). The
prevalence of DCIS diagnosis was 6.5%, 5.7%, and 3.5% in (18,50),
(50,70), and (70,100) age groups, respectively. The types of local
treatment between patients with DCIS and patients with IDC
subjected to primary surgery were compared. The breast con-
serving surgery (BCS) ratio was 61.9% in DCIS patients and 67%
inIDC patients (p=0.3). Adjuvant radiation therapy was delivered
to 88.3% of DCIS patients and 95.6% of IDC patients subjected
to breast conserving surgery (p=0.2).

Ductal carcinoma in situ pathological Features

The pathological size was recorded in 58 DCIS lesions. The median
size was 12 mm (interquartile range, IQR 18.9), and most DCIS
are of high nuclear grade (55.2%) with the presence of comedo-
necrosis (55.7%). In terms of immunohistochemical analysis,
82.2% of DCIS lesions were ER positive, 75.5% were PR positive,
and 29.9% were HER?2 positive. According to molecular subtyp-
ing, luminal subtype was the most frequent (63.2%). Although
the subtype distribution among DCIS lesions was similar to IDC
(p=0.1), comparing the distribution of TNBC and non-TNBC, there
is a high percentage of TNBC in IDC compared to DCIS (15.6%
versus 6.9%, respectively, with p=0.04). Table 1 explains the clini-
cal and pathological features of DCIS and IDC patients. There
is a significant association between DCIS grade and the expres-
sion of ER, PR, and HER2 proteins. High-grade DCIS lesions are
associated with the negative expression of ER (p=0.002) and PR
(p=0.008) and there is a trend to have positive expression of HER2
(p=0.06). Table 2 shows the association of DCIS nuclear grade
with ER, PR, and HER2 expression and the molecular subtypes.
AllHER?2 positive and TNBC subtypes were of high-grade DCIS.

Ipsilateral and contralateral recurrence

(Ipsilateral and contralateral recurrence,
respectively)

We observed seven ILR (7.2%) and two invasive CLR (2%). Figure 1
shows the cumulative plot for ILR in DCIS patients. We analyzed
the association of clinical and pathological features and the
locoregional recurrence (LRR). Although we did not observe any
significant predictive factor for LRR, all ILR occurred in patients
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Table 1. Clinical and pathological features of patients with duc
tal carcinoma in situ (DCIS) and invasive ductal carcinoma (IDC)

—

Age (years; SD) ‘ 54+12.7 ‘ 55.9+13.8

Age groups (n; %)
(18, 50) 41 (6.5) 592 (93.5)
(50, 70) 46 (5.7) 768 (94.3)
(70, 100) 10(3.5) | 277 (96.5) 0.2
Surgery (n; %)
Mastectomy 37 (38.1) 293 (33)
BCS 60 (61.9) 596 (67) 0.3
Radiation therapy (%) 88.3% 95.6% 0.2
ER positive (n; %) 74 (82.2) | 1180(72.8) 0.06
PR positive 68 (75.5) 976 (60.1) 0.005
HER2 positive 26(29.9) | 419 (25.9) 0.5
Subtype (n; %)
Luminal 55(63.2) 941 (58.4)
HER2 8(9.2) 168 (10.4)
HER2/HR positive 18 (20.7) 251(15.6)
TNBC 6(6.9) 252 (15.6) 0.1

DCIS: ductal carcinoma in situ; IDC: invasive ductal carcinoma; SD: standard
deviation; BCS: Breast-conserving surgery; ER: estrogen receptor; PR:
progesterone receptor; HER2: human epidermal growth factor receptor 2;
HR: hormonal receptors; TNBC: triple negative breast cancer.

Table 2. Association of invasive ductal carcinoma (IDC) histo-
logical grade and ductal carcinoma in situ (DCIS) nuclear grade
and immunohistochemical (IHC) features

High Grade | Non-high —value
) Grade (%) | PVeM

DCIS-1IHC
ER positive 69.4 97.5 0.002
PR positive 63.3 90 0.008
HER2 positive 39.6 18.4 0.06
DCIS - subtypes
Luminal 479 81.6
HER2 16,6 0
;'f;tzifl ':R 22.9 18.4
TNBC 12.5 0 0.0007*

IHC: immunohistochemistry; DCIS: ductal carcinoma in situ; ER: estrogen
receptor; PR: progesterone receptor; HER2: human epidermal growth
factor receptor 2; TNBC: triple negative breast cancer. *Fisher’s exact test.

with high-grade DCIS. ILR was observed in 15.4% of HER2 posi-
tive and 4.9% of HER2 negative (p=0.2). We observed only one
disease-specific death during the follow-up after an invasive
contralateral recurrence.
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Figure 1. The 10 years cumulative plot for ipsilateral recurren-
ce in 97 patients with ductal carcinoma in situ (DCIS).

DISCUSSION

DCIS is mainly diagnosed in asymptomatic women from
breast cancer screening programs. Despite being highly cur-
able, the major concern about the disease is the recurrence
associated with invasive carcinoma and the increased risk of
a new breast cancer throughout life. In Brazil, the reported
DCIS detection rate is low due to the opportunistic nature
of the breast cancer screening program'"!*. In our study, we
observed that about 5% of breast cancer patients were diag-
nosed with DCIS. The clinical and immunohistochemical
features in DCIS are quite similar to the features in IDC. We
observed only 7.2% of patients experienced ILR in a mean
follow-up of 10 years, demonstrating the high effectiveness
of the local treatment for DCIS.

The diagnosis of DCIS is a condition mainly associated with
breast cancer screening nowadays. Thus, the rate of women
diagnosed with DCIS in low- and middle-income countries,
in general, is very low, ranging from 1% to 7%", compared to
the rate in developed countries which is above 20%. This
discrepancy is due to the widespread adoption of a mam-
mographic screening program and the efficient and rapid
diagnosis and treatment onset in high-income countries. In
Brazil, where 70% of women rely on the public health system
(Sistema Unico de Satde, SUS), the 5% of DCIS found in our
study exemplifies this scenario.

Although the number of women diagnosed with DCIS has
increased substantially over the past decades in developed coun-
tries, the breast cancer-specific mortality in early-stage breast
cancer did not significantly decrease, suggesting that the treat-
ment of most patients with DCIS may be considered overtreat-
ment'®". Despite the fact that DCIS overtreatment is associ-
ated with emotional and physical damages and unnecessary
cost, some studies have investigated the safety of low-risk DCIS
active surveillance®?%. Low-risk DCIS may be characterized by
the histological morphology, grade, size, margin width, and the
expression of ER/PR and HER2 proteins®*',




Bruno MHCN, Souza VH, Orlandini LF, Carrara HHA, Reis FLC, Andrade JM, Bosques PL, Tiezzi DG

In low-income countries, the current DCIS detection rate
remains similar to the detection rate in European countries
before the implementation of the breast cancer screening pro-
gram®. A few studies characterizing the clinicopathological
characteristics of DCIS in Brazil have been published, and none
has investigated the efficacy of the treatment in a long-term fol-
low-up”*. Investigating the clinical and pathological features of
women diagnosed with DCIS in developing countries is crucial
to the management decision in the current and the near future
scenario for DCIS treatment.

The incidence of DCIS is strongly related to older age and
extremely uncommon before the age of 40 years, a subgroup
of women not included in screening programs. The mean age
of DCIS in our study was 54+12.7 years with no significant dif-
ference from women diagnosed with IDC, corroborating the
mean age presented by Virnig et al., which reveals that the
incidence of DCIS rises steadily to a peak of 96.7 per 100,000
at the ages of 65-69 years and then declines until the age of 79
years and abruptly after 79 years®. We observed the same trend
with only 3.5% of cases diagnosed as DCIS in women after the
age of 70 years.

Mastectomy is a reasonable option for DCIS treatment
for women who do not meet the criteria for BCS. In Brazil,
the opportunistic nature of the breast cancer screening pro-
gram is associated with a low prevalence of DCIS"*. To make
inference how this may affect the local treatment decision in
DCIS, we investigated the mastectomy ratio and compared
it to the women diagnosed with IDC in our study popula-
tion. The mastectomy ratio was 38.1% in DCIS patients com-
pared to 33% in IDC patients subjected to primary surgery.
Although our data demonstrated that the mastectomy ratio
is similar when comparing patients with DCIS and early-stage
IDC, the BCS ratio in our DCIS population is in accordance
with other reports®.

We analyzed the expression of ER, PR, and HER2 proteins
and the breast cancer subtypes in DCIS and IDC. We observed
that the distributions in luminal and HER positive subtypes
are similar. The prevalence of TNBC lesions is significantly
low in DCIS and the prevalence of ER and especially PR posi-
tive lesions are higher in DCIS. The ITHC and subtypes distri-
butions are highly associated with the nuclear grade in DCIS.
High-grade DCIS are more likely to be ER negative compared
with non-high-grade DCIS. All HER2 positive and TNBC sub-
types are high-grade lesions in our cohort. This observation is
in accordance with previous reports®.

According to local recurrence, the unique randomized
clinical trial specifically restricted to DCIS, published by
McCormick et al., showed that unicentric disease, tumor size
<2.5cm, grade 1 or 2 and negative margins greater than 3 mm

are factors of low risk of recurrence in patients treated with
breast conserving surgery®. The current consensus guide-
lines for margins in DCIS recommend 2 mm to decrease local
recurrence rates®, and some studies include comedonecrosis
as a pathological feature of high risk of recurrence’. In our
study, none of the characteristics (mean size of 12 mm [IQR
18.9]), 55% of high-grade tumors, 55.7% of comedo DCIS, and
63.2% of luminal tumors) were correlated to local failure.
Other studies demonstrated similar results®*. The ipsilat-
eral and contralateral local recurrence observed in our cohort
(7.2% and 2%, respectively) was similar to an American study
which included 2,759 DCIS patients, and the competing risk
analysis demonstrated 7.8% and 2.9% rates for 5-year ILR and
CLR, respectively®.

The limitations of this study include those associated with
observational and retrospective studies. This is a single-cen-
tered study cohort based on a convenience sampling. The tumor
size measurements were missing in 40% cases. However, it is
a common problem in DCIS studies. The frequent multifocal
nature of DCIS makes it hard to accurately measure the lesion.
Also, we could not explore the exact margin width because of
unavailable data. After all, since we lack data of Brazilian DCIS
patients, more studies are warranted to identify the clinico-
pathological features of DCIS and the risk factors for recur-
rence in our population.

CONCLUSION

Although the rate of patients diagnosed with DCIS is low and
most of the patients with DCIS come from an opportunistic
screening program in Brazil, our data suggest that the clini-
cal and pathological features are similar to those observed in
patients diagnosed in countries following a systematic screen-
ing program. Moreover, the DCIS treatment in our patients
achieves similar success compared with published data in
high-income countries.
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Temporary trend of breast cancer mortality in the
state of Santa Catarina in the period from 1996 to 2019

Gustavo Alberto Ozol de Avila™ @, Eliane Silva de Azevedo Traebert' ®, Gabriel Oscar Cremona Parma’

ABSTRACT

Introduction: Breast cancer is the most common female cancer and the leading cause of cancer death in women around the
world. It has repercussions not only on human health, but also on health services due to the high incidence resulting in a large
number of consultations and treatments. The disease is responsible for a large demand for hospitalizations throughout Brazil,
where an increase in mortality rates is observed and Santa Catarina does not differ from the national scenario. The study aimed
to analyze the temporal trend of the breast cancer mortality rate in the state of Santa Catarina from 1996 to 2019 Methods: This
is an ecological epidemiological study of time series of breast cancer mortality in the population residing in the state according
to age groups and health macro-regions. Data were obtained from the Mortality Information System and the Brazilian Institute
of Geography and Statistics. Simple linear regression of standardized mortality rates according to the world standard population
was performed. p<0.05 was considered significant. Results: Data showed 9,637 deaths in the period. There was a significant
upward trend in mortality in the state (from 6.50 to 7.92/100,000 women). An upward trend was observed in the age groups of
30-39 years, 60-69 years, and over 80 years. All seven health macro-regions showed an upward trend in mortality. Conclusion:
The overall mortality rate from breast cancer in Santa Catarina showed a significant upward trend. A significant increase was also
observed in the age groups of 30-39 years, 60—69 years, and 80 years old or older and in all health macro-regions. Problems in
public health infrastructure, lack of control of risk factors and deficiency in mammographic screening are revealed. The elaboration
and strengthening of public policies to control the disease are fundamental.

KEYWORDS: breast neoplasms; mortality; time series.

INTRODUCTION

to its high incidence resulting in high morbidity and mortality

Breast cancer is the most common female cancer worldwide —
except for non-melanoma skin cancer — and represents a seri-
ous public health problem. It is a disease that does not recog-
nize borders, ethnicities, or social classes, which affects women
all over the world and is the main cause of cancer mortality in
the female universe'. It has a higher incidence and mortality
in underdeveloped countries, mainly due to difficult access to
health care and late diagnosis'®. These rates show an interna-
tional upward trend, especially in underdeveloped countries®,
being very different between regions depending on the lifestyle
of each population and exposure to risk factors such as age,
long menstrual history (early menarche and late menopause),
nulliparity, late primigravidae, sedentary lifestyle, alcoholism,
obesity, and use of hormone replacement therapy*“. Its impact
is observed not only on human health, but also on economy due

and high therapeutic cost®.

In Brazil, there is also an increase in these rates®, mainly in
the North and Northeast regions®. Likewise, there was an increase
in the mortality rate in the South of the country, mainly in the
state of Rio Grande do Sul’. The disease is responsible for a large
demand for hospitalizations, thus increasing the cost of treat-
ment®. Santa Catarina does not differ from the national and
international scene; the rates tend to increase, mainly due to
the longevity of the state’s population®.

Early diagnosis and treatment stages are important for a
favorable prognosis®*, therefore, prevention strategies and invest-
ment in public health are essential®*.

Therefore, the analysis of the behavior of breast cancer in
Santa Catarina, in order to identify the epidemiological profile
and establish projections, may help in providing subsidies for the
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planning of public health policies, prevention, implementation
and elaboration of health promotion actions and early diagno-
sis or palliation of the disease, to be carried out by public and
private entities.

Based on these assumptions, the objective of this research
was to analyze the temporal trend of the breast cancer mortality
rate in the state of Santa Catarina from 1996 to 2019.

METHODS

An epidemiological study with an ecological time series design was
carried out. Cases of female deaths from breast cancer in individ-
uals residing in Santa Catarina were included from the Mortality
Information System database, made available by the Department of
Informatics of the Unified Health System, according to age groups
and macro-regions in the period of 1996 to 2019. All cases of deaths
due to malignant neoplasm of the breast, CID 10-C50, of women
residingin the state of Santa Catarina during the study period were
included. Population data were obtained from the Brazilian Institute
of Geography and Statistics through the 1991, 2000 and 2010 cen-
suses and intercensal estimates for the other years.

Dependent variables were general mortality rates from breast
cancer and specific ones according to age range (0-19, 20-29,
30-39, 40-49, 50-59, 60-69, 70-79, and 80 years old or older)
and health macro-regions (South, North and Northeast Plateau,
Center-West and Serra Catarinense, Expanded West, Expanded
Floriandpolis, Foz do Rio Itajaf, and Alto Vale do Itajaf). The inde-
pendent variable was the study period (1996 to 2019).

Data were tabulated in Windows Excel and analyzed using the
Statistical Package for the Social Sciences (SPSS) 18.0 program.
For each year of the period studied, overall mortality rates from
breast cancer and by age groups and macro-regions per 100,000
women were calculated. The rates were standardized according
to the world population for the general rate of Santa Catarina.
For the analysis of temporal trends, mortality rates calculated
using the simple linear regression method were used. Using the
dependent variables and the years, the models estimated by
equation (1) were obtained:

Y=b0+b1X 1

Where

Y=rate;

bO=average rate for the period;
bl=mean annual increment; and
X=year.

For the behavior of increase, decrease or stability and the
mean annual variation in the mortality rate, the positive or
negative value and the statistical significance of the regression
coefficient, 3, were evaluated. It was considered increasing when

[ was positive and decreasing when [} was negative. Values of
p<0.05 were considered statistically significant.

The research project was submitted and approved by the
Research Ethics Committee of Universidade do Sul de Santa
Catarina, with CAAE number 51129621.9.0000.5369. The resources
used were from the researchers themselves, without external fund-
ing. There are no conflicts of interest on the part of the researchers.

RESULTS

In the analyzed period, there were 9,637 female deaths in Santa
Catarina due to malignant neoplasms of the breast. Of the total
deaths that occurred in the period, 76 occurred between 20-29
years old (0.78%), 681 between 30-39 years old (7.00%), 1,782
between 40-49 years old (18.50%), 2,442 between 50-59 years old
(25.33%), 2,069 between 60-69 years old (21.46%), 1,506 between
70-79 years old (15.62%), and 1,080 over 80 years old (11.20%).

An upward trend was observed in the standardized mortal-
ity rate, from 6.50/100,000 women in 1996 to 7.92/100,000 women
in 2019, with an increase of 0.0506 in the rate per year (p=0.007)
(Figure 1 and Table 1).

The highest mortality rates occurred in the age groups over 60
years. Significant upward trends were observed in the age groups
of 30-39 years, 60-69 years, and over 80 years (p=0.041, p=0.003,
and p<0.001, respectively). In the 30-39 years old range, mortality
rate varied, between 1996 and 2019, from 0.29/100,000 women to
0.54/100,000 women — an increase of 0.006 in the rate per year. In
the 60-69 age group, it increased from 1.26 to 1.78/100,000 women
between 1996 and 2019, an increase of 0.017 per year. In the age
group over 80 years old, it went from 1.05 to 1.67/100,000 women,
increasing by 0.024 per year. The other age groups tended toward
stable rates but did not show a significant trend (p>0.05) (Table 2).

Allhealth macro-regions showed significant upward trends in
crude breast cancer mortality rates in the state of Santa Catarina
(Figure 2). The biggest increase occurred in the region of Foz do
Rio Itajai, with an increase of 0.524 per year in the period from
1996 to 2019, increasing from 4.15 to 22.27/100,000 women. The
North and Northeast Plateau region increased by 0.493 per year
in the period, from 7.30 to 18.83/100,000 women. The South region
at the beginning of the period had a rate 0of 0.75/100,000 women,
increasing to 17.86/100,000 women at the end of the period, an
annual increase of 0.482. In Alto Vale do Itajai, the mortality rate
increased from 9.23/100,000 women in 1996 to 19.15/100,000
women in 2019, an increase of 0.388 per year. In the Center-West
and Serra region, the annual increase was 0.384, going from
7.87/100,000 women to 13.21/100,000 women in the period. In
Expanded Floriandpolis, the mortality rate was 13.08/100,000
women to 21.85/100,000 women, an increase of 0.351 between
1996 and 2019. The Expanded West region was the one with the
lowest annual increase — 0.029 per year, from 6.04/100,000 women
in 1996 to 14.82/100,000 women in 2019 (Table 3).
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In 1996, the lowest mortality rate was found in the Foz
do Rio Itajaf region (4.15/100,000 women) and the highest in
Expanded Floriandpolis (13.08/100,000 women). In 2019, the low-
est rate was found in the Center-West and Serra (13.21/100,000
women) and the highest mortality rate in Foz do Rio Itajaf
(22.27/100,000 women).

DISCUSSION

This is a research that sought to analyze the temporal trend of
the breast cancer mortality rate in the state of Santa Catarina
from 1996 to 2019. The results showed an upward trend with an
average annual increase of 0.05 in the rate (p=0.007).

According to the World Health Organization, countries in
Asia and Latin America have shown an increasing trend in mor-
tality from breast cancer in the last three decades®.

A study by Silva et al.’ showed an increase of 1% in annual mor-
tality from breast cancer in Brazil between 2004-2017 (p<0.001).
Couto et al.”” also showed an increasing trend in breast cancer
mortality in Brazil between 1990 and 2010. They also revealed a
significant difference in regional mortality; mortality was higher
in the South region and lower in the North.

Astudy carried out by Rodrigues et al.", in the period from 2000
t0 2015, pointed to an increase in the coefficients of mortality from
breast cancer in Brazil, with a standardized rate of 30.15/100,000
women. The South region had the highest rate (38.55/100,000
women) and the North had the lowest (23.22/100,000 women).
Lobo et al”? showed an increase in mortality from breast can-
cer in the state of Alagoas between 2001 and 2016; the rate went
from 6.4/100,000 women to 11.1/100,000 women, an increase of
4.30% per year over the period studied.

Table 1. Breast cancer mortality rates (per 100,000 women) in
Santa Catarina, from 1996 to 2019.

Year Number of Crude Standardized
deaths mortality rate | mortality rate
204

1996 8.37 6.50
1997 239 9.64 7.74
1998 260 10.34 8.45
1999 244 9.57 7.98
2000 278 10.35 7.85
2001 264 9.66 7.44
2002 293 10.56 7.43
2003 296 10.52 7.81
2004 283 9.92 7.49
2005 324 11.00 8.47
2006 320 10.70 8.01
2007 344 11.31 712
2008 346 11.36 6.98
2009 400 12.99 7.81
2010 435 13.82 8.10
2011 470 14.77 8.89
2012 491 15.27 9.16
2013 518 15.53 8.02
2014 532 15.74 8.48
2015 567 16.55 8.81
2016 585 16.84 8.52
2017 617 17.53 9.11
2018 661 18.54 8.12
2019 666 18.45 7.92

Figure 1. Trend in the crude and standardized mortality rate due to breast cancer (per 100,000 women) in Santa Catarina, from 1996

to 2019.
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A study carried out by Silva et al.”® in Santa Catarina also
revealed an increase in the mortality trend; mortality rates
increased from 3.78/100,000 women in 2000 to 8.38/100,000
women in 2017.

The present research brought data compatible with the literature
when compared with national and regional studies, as it presents
anincrease in mortality. The state of Santa Catarina has the high-
est life expectancy in the country, so an increase in breast cancer
numbers is already expected due to the simple aging of women in
Santa Catarina'>'*. A change in the demographic pyramid with a
decrease in the fertility rate, postponement of the first pregnancy,
and income growth contribute to the increase in the rates*'*%. It is
also worth considering the improvement in the recording of mor-
tality data, in addition to population growth'.

Diverging from this study, Siegel et al.” found a downward
trend in mortality from the disease in the United States of America
(USA) in the period from 2010 to 2019. This drop was associated
with early diagnosis, mammographic screening, and treatment
evolution. Wojtyla et al.'® observed a decreasing trend in mor-
tality across the European continent between 1980 and 2017.

The international literature reveals that European coun-
tries, as well as the USA, have shown a decrease in mortality
rates for years. Epidemiological data differ from those found in
this research, but corroborate the fact that the state of Santa
Catarina, despite its development compared to other states, is
part of a developing country.

This work revealed a stationary trend in mortality in each of the
age groups 0-19, 20-29, 40-49, 50-59, and 70-79 years. A signifi-
cant tendency toward an increase in the rate was observed in the
age groups between 30-39 years, 60-69 years, and >80 years. The
concentration of deaths occurred between 50-69 years (46.79%).

A study carried out by Basilio et al.” pointed to an increase in
mortality from breast cancer in the South and Southeast regions,
between 1980 and 2005, in the age groups of 60-69 years, 70-79
years, and 280 years, corroborating the findings of this study.
Carvalho et al.” pointed to an increase in mortality from breast
cancer in women over 60 years of age in the Northeast between
2010 and 2015. The research by Rodrigues et al." showed an

increase in mortality rates with advancing age between 2000
and 2015 in state capitals.

Lobo et al.”%, in a study carried out in the state of Alagoas
between 2001 and 2016, showed a stationary trend in mortality
from breast cancer in women aged between 20 and 39 years and
anincrease in mortality in other age groups, highlighting the sig-
nificant increase in 9.2% per year in women over 80 years of age.

Barros et al.'"® showed that between 2005 and 2015, in Cear4,
the number of deaths from breast cancer increased considerably
from the age of 40, with the highest mortality rates observed in
the age groups of 50-59 years and 60-69 years.

In disagreement with the present study, Silva et al."” observed
adecreasing trend in the mortality of women from Santa Catarina
in the age groups of 20-39 years, 60-69 years, and 70-79 years
in the period from 2000 to 2017.

The increase in mortality with aging was already expected
due to the behavior of the disease'” and to socioeconomic devel-
opment"”; however, with the greater longevity of women from

Figure 2. Mean mortality rates from breast cancer in the health
macro-regions of Santa Catarina, from 1996 to 2019.

Table 2. Regression coefficients and statistical significance of the standardized breast cancer mortality trend, according to age range, in
Santa Catarina, from 1996 to 2019.

Regression o . Correlation

20-29 years 0.002 -0.001; 0.003 0.055 0.159 0.39
30-39 years 0.006 0.000; 0.011 0.041 0.176 0.42
40-49 years 0.000 -0.009; 0.009 0.995 0.000 0.00
50-59 years 0.001 -0.011;0.013 0.884 0.001 0.00
60-69 years 0.017 0.007;0.028 0.003 0.341 0.58
70-79 years -0.001 -0.025; 0.022 0.906 0.000 0.00
>80 years 0.024 0.012;0.036 <0.001 0.432 0.66
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Table 3. Regression coefficients and statistical significance of crude mortality trends from breast cancer, according to health macro-

-regions in Santa Catarina, from 1996 to 2019.

Health macro-region Regre:s:ﬂon 95%Cl p-value Corre!a'tlon
coefficient coefficient

Expanded West 0.029 0.129; 0.462 0.001 0.381 0.62
Center-West and Serra 0.384 0.267;0.501 <0.001 0.679 0.82
Alto Vale do Itajaf 0.388 0.280; 0.490 <0.001 0.738 0.86
Foz do Rio Itajaf 0.524 0.360; 0.680 <0.001 0.670 0.82
Expanded Florianépolis 0.351 0.200; 0.490 <0.001 0.528 0.73
South 0.482 0.380; 0.570 <0.001 0.828 0.91
North and Northeast Plateau 0.493 0.380;0.590 <0.001 0.814 0.90

Santa Catarina, a higher concentration of deaths was observed
from the age of 50, and 46,79% of deaths in the studied period
occurred between 50 and 69 years. 26.28% of deaths occurred
between 20-49 years of age, and 26.82% over 70 years of age.
These data draw attention to the fact that 53.10% of the deaths
shown in this study occurred outside the screening age expected
by the Ministry of Health®.

With regard to breast cancer mortality rates in the health
macro-regions of Santa Catarina, all seven macro-regions showed
anincreasing trend in the mortality rate during the study period.
The highest crude mortality rates, at the end of the period, were
observed in the coastal regions: Foz do Rio Itajaf (22.27/100,000
women), Expanded Floriandpolis (21.85/100,000 women), and Alto
Vale do Itajaf (19.15/100,000 women). The highest annual increases
during the study period were observed in the regions of Foz do Rio
Itajaf (0.524), North and Northeast Plateau (0493), and South (0.482).

In this context, Silva et al.’ observed a greater increase in mor-
tality from breast cancer in the capitals of the South region than
in other regions between 1980 and 2017. Couto et al.’, in turn,
showed higher mortality rates from breast cancer in Brazilian
municipalities with a population greater than 500,000 inhabit-
ants or smaller than 5,000 inhabitants, associating the fact with
less access to health in small municipalities and displacement
to large urban centers for medical care.

The results of this study should be interpreted with caution. All
research carried out using secondary data is subject to bias arising
from possible delays and errors in recording deaths and popula-
tion estimates, despite the fact that the research was carried out
based on available official data. Another important limitation lies
in the fact that the standardization of mortality rates by health
macro-region was not possible due to the difficulty in obtaining
population data by region. Thus, the upward trends in gross rates
in the macro-regions can, in part, be attributed to demographic
dynamics with an aging population in the period studied.

The upward trend in mortality from breast cancer in the
state suggests the need to review public policies for coping with
the disease. Considering the severity of the disease, the impact

Mastology 2023;33:€20220038

generated for the woman and her family, and the social and eco-
nomic cost, it is necessary to review and strengthen public poli-
cies for prevention and early diagnosis — behavioral measures
to control exposure to risk factors such as smoking, alcoholism,
and obesity, for example. In addition, it is important to improve
access to mammographic screening and to carry out studies on
the suitability of expanding the screening age, since its positive
predictive value depends on the prevalence of the disease and a
significant portion of deaths occur outside the current screen-
ing range recommended by the Ministry of Health. All of these
are essential measures for controlling breast cancer.

CONCLUSIONS

The overall mortality rate from breast cancer in Santa Catarina
showed a significant upward trend. There was also a significant
increase in the age groups 30-39 years, 60-69 years, and 80 years
or more and in the seven health macro-regions of the state.

Based on the results presented, it is possible to determine the
importance of breast cancer in the state of Santa Catarina and
the damage caused to women in this region. The results contrib-
ute to the knowledge of the general panorama of female mortal-
ity and help to provide knowledge for the elaboration of public
policies, whether for prevention or diagnosis.

It is extremely important to monitor the disease, as it causes
damage to womenss health in the state of Santa Catarina. Despite
the high numbers of mortality, with the improvement of indicators
andinvestments in the health area, it is expected that mortality will
be controlled and that, in the future, the rates will begin to decrease.
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Lifestyle and breast cancer: review article
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ABSTRACT
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, Felipe Marcondes de Oliveira Coelho' ®,
Maria Fernanda Sperotto Valadares Gontijo'

, José Tadeu Avelar’

The aim of this study was to improve our knowledge about carcinogenesis and lifestyle, given their impact on the occurrence
of breast cancer, emphasizing the importance of lifestyle changes as a preventive factor in the development of the disease. We
conducted a bibliographic review with the analysis of 31 articles in English and Portuguese. As a result, the articles selected for
study showed that factors such as diet, alcohol intake, smoking, obesity, physical activity, occupational exposure, hormonal factors
(hormone therapy, contraceptives) and reproductive factors (menarche, menopause, nulliparity, pregnancy, breastfeeding) have a
protective or risk effect on breast cancer. We conclude that eating healthy, with fruits, vegetables and greens, practicing moderate
physical activity, avoiding alcoholic beverages and breastfeeding exclusively reduce the risk of developing breast cancer by 28%.
Therefore, it is necessary to make the public aware of these modifiable risk factors.

KEYWORDS: breast cancer; lifestyle; carcinogenesis.

INTRODUCTION

Currently, breast cancer (BC) is the most prevalent cancer in the
world, followed by lung and colorectal cancer, while BC mortality
ranks fifth among cancer-related deaths, representing a major
global public health problem. In Brazil, it is the most frequent
neoplasm in all regions, with 66,280 new cases and an adjusted
incidence rate of 43.74 cases/100,000 women in 2021".

The diagnosis of BC occurs mainly in women over 40 years
old, and it is one of the most feared types of cancer for them,
because of its high frequency and its psychological effects, such
as changes in sexuality and body image, low self-esteem, fear of
relapse, anxiety and depression.

Lifestyle, in turn, is the result of choices and priorities listed
by each person. This can be the result of habits learned from the
family culture, the environment or the place where one lives, but it
canalso belearned and modified at any time in life. Knowing the
life habits that are modifiable risk factors for BC is the first step
towards a healthier life, with a reduction in the possibility of
the disease occurring. The physician’s role is to motivate their
patients regarding these choices and also to encourage discipline
to maintain acquired good habits.

The causes of BC are multifactorial with interaction between
genetic and environmental factors. According to data from the

Brazilian National Cancer Institute (INCA), genetic factors account
for 10% to 20% and other factors account for 80% to 90% of cases,
including random cases (with no related cause). It is therefore
understood that factors related to lifestyle (diet, physical activ-
ity, sleep, stress management) and also environmental factors
(exposure to pesticides and other xenoestrogens, for example)
play a significant role in the pathogenesis of BC. Considering the
percentage related to non-genetic factorsin BC, it is important to
know these factors to try to minimize the risks. Nowadays, the
population is increasingly exposed to environmental risk fac-
tors such as inadequate diet, sedentary lifestyle, excessive alco-
hol consumption, smoking, alteration of the circadian cycle and
high levels of stress. Several studies claim that these are risk fac-
tors for BC, and it is necessary to know these factors to better
guide the public.

In this study, a review of the literature on BC was carried
out, with emphasis on carcinogenesis and lifestyle, includ-
ing diet, alcohol intake, smoking, obesity, physical activity,
occupational exposure, hormonal factors (hormone therapy,
contraceptives), reproductive factors (menarche, menopause,
nulliparity, pregnancy, breastfeeding). Our objective was to
expand our knowledge of the subject and raise awareness
about preventive care.
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METHODS

A bibliographic search was conducted in the indexed databases
MEDLINE, Embase, JAMA and NEJM, with articles published
between 2003 and 2022. The keywords used were “breast can-
cer’, “lifestyle” and “carcinogenesis”, and 31 articles in English
and Portuguese were analyzed.

RESULTS

Mammary carcinogenesis

BC begins with a genetic mutation in a single cell in the ductal-
tubular unit of the breast. This embryonic or somatic stem cell
develops an altered cell clone that grows and proliferates accord-
ing to the phenotypic characteristics it acquires from exposure
to new damage to DNA: genome instability and loss of integrity
of the repair mechanisms of these modifications**.

There is expansion of mutant clones, during tumorigenesis,
along with secretion of growth factors from cell contact. In a
healthy state, cells have the ability to trigger the apoptotic chain
when there is DNA damage that cannot be repaired, in such a
way that in neoplastic genesis, an important step is the break-
down of this homeostatic mechanism, in which tumor cells
obtain the capacity of apoptotic inhibition in situations where,
physiologically, the ideal would be to initiate the process of pro-
grammed cell death®.

Chronic inflammation is a process resulting from unwhole-
some habits — stress, medication use, sedentary lifestyle, poor
diet. This process leads to an increase in oxidative stress, with-
out adequate repair of cellular changes, and also to cell damage,
in addition to changes in the intestinal microbiome. All of this
together makes a perfect scenario for the onset of chronic dis-
eases such as cardiovascular disease, diabetes, obesity and also
cancer. In all these cases, there is an increase in the formation
of mutated cells and a decrease in the body’s repair capacity®.

The presence of an inflammatory process, which would origi-
nally be beneficial for the tissue to repair it, may also facilitate
tumor progression, as inflammation may result in the appearance
of newblood vessels, which can nourish the neoplastic cells, and
the release of growth factors, which can promote proliferative
cell growth. Finally, there are “immortal” mutant cells, with the
capacity to proliferate, being able to invade the lamina propria,
lymphatic tissues and bloodstream.

Epigenetics
Epigenetics is an emerging area of research that studies the alter-
ation of gene expression, either by silencing or activating genes,
without changing the structure of DNA.

The set of genes that make up DNA is called the genome.
The modifications that regulate the activity (expression) of these
genes constitute the epigenome. The activation or silencing of

some genes determines, in turn, the final product of that cell.
These gene modifications can be passed on to “daughter cells”
in the process of cell division, and they can also be passed from
generation to generation (the child inherits these maternal and
paternal DNA modifications).

Lifestyle plays an important role in epigenetics, since it is
directlyrelated to this gene activation/silence process. Diet, physi-
cal activity, sleep and stress can modify gene expression and thus
protect neoplasms or stimulate their appearance™.

Lifestyle

Diet
Studies show that different food components can impact cellular
health through different processes that relate to the onset of BC.

A diet high in refined carbohydrates and trans fats has been
linked to inflammatory diseases, while healthy eating patterns
are associated with lower levels of inflammation’.

Oxidative stress is a state of imbalance between antioxidants
and oxidative factors, leading to the formation of free radicals.
Under oxidative conditions, pro-oxidants are dominant over anti-
oxidants, potentially leading to direct damage to lipids, proteins
or DNA. Both inflammation and oxidative stress play an impor-
tant role in increasing the risk of cancer®*%.

Regarding the use of artificial sweeteners (used in many
foods and beverages), a recent cohort study of 102,865 partici-
pants in France investigated the associations between consump-
tion of artificial sweeteners and cancer risk. Among them, the
most consumed are aspartame, acesulfame-K and sucralose.
This study showed that the first two (aspartame and acesul-
fame-K) have a high association with BC (n=979 cases, HR=1.22
[95%CT 1.01 to 1.48], p=0.036, for aspartame). Great care must
be taken when consuming industrialized and ultra-processed
products. The consumption of these types of sweeteners should
be discouraged for all people®.

Physical activity

IA patient’s level of physical activity appears to be another signifi-
cant factor in the pathogenesis of BC, as it affects several regula-
tory systems in the body, including inflammatory mediators, sex
hormones, metabolic hormones, adipokines and gut microbiota.
Physical activityis responsible for regulating other mechanisms
that also appear to be important in carcinogenesis such as telo-
mere elongation, DNA hypomethylation, immune function and
reduction of oxidative stress'*'*.

Women with high estrogen and androgen levels are at greater
risk of developing BC. A meta-analysis investigated the impact
of physical activity on sex steroids, showing that this practice
decreases the risk of developing BC, since it decreases the level of
sex hormones and reduces obesity, reducing the peripheral con-
version of androgens into estrogens by aromatase, an enzyme
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present in the subcutaneous tissue. As to the effects of physical
activity on BC, it is observed that the beneficial effect is more
evident in the postmenopausal period™.

Pizot et al. conducted a meta-analysis of 38 prospective stud-
ies with 116,304 cases of BC, comparing the light or high level of
physical activity, and they found that the risk reductions were
not influenced by the type of physical activity, fat or menopausal
status'. Risk reductions increased with increasing amount of
exercise. Results indicate that a physically inactive woman (less
than 150 minutes per week of vigorous physical activity) would
increase her lifetime risk for BC by 9%*.

An article published in JAMA in 2022 analyzed a population
of adults and tried to establish the relationship between the level
of physical activity practiced by them and the risk of death, with
about 100 thousand participants. A reduction in mortality was
observed for all participants who engaged in physical activities
compared to sedentary individuals, mainly activities practiced
with rackets and running were the ones that had the greatest
impact. Even low-intensity physical activities were associated
with reduced mortality in older patients studied (71 years old)
in this study, showing that physical activity can be an ally in
reducing the risk of cancer mortality®.

Studies on physical activity and BC are also important because
they address an important and sometimes neglected risk factor,
sarcopenia. Sarcopenia is muscle wasting, associated with loss of
function, which occurs progressively with aging. Some authors
associate the loss of muscle mass with a worsening of the clini-
cal outcome during and after cancer treatment, in BC as well.
Care with nutritional support and encouragement of resistive
exercise are essential in all stages of treatment to prevent or
minimize this muscle loss®.

Body mass index

Obesity is an isolated risk factor for several cancers; it is related
to altered hormone levels, insulin and elevated adipokines, fac-
tors related to breast carcinogenesis.

There are several criteria for defining obesity, but body mass
index (BMI) is a practical and accessible measurement. An indi-
vidual is considered obese if BMI is above 30. Between 28-30
is classified as overweight, and below 25 is considered nor-
mal. Waist circumference measurement is also a useful and
easy measurement. Values are normal up to 88 cm for women.
Measurements above this value are associated with obesity and
higher cardiovascular, cancer and mortality risk.

Both in cases of obesity and overweight, there is an increase
in adipose tissue and, consequently, an increase in aromatase
activity. Ultimately, the peripheral conversion of androgens to
estrogens increases circulating levels of this hormone as well.
Elevated estrogen levels are associated with BC by increasing bio-
available estrogen and, consequently, stimulating angiogenesis
and cell proliferation. Obesity is related to a higher prevalence of
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insulin resistance, in which there is an increase in serum insu-
lin and also in insulin-related growth factor (IGF-1). These two
factors, as well as estrogen, stimulate cell proliferation and also
angiogenesis. Finally, obesity alters the production of adipo-
kines and inflammatory cytokines (adiponectins, IL-6, TNFa.,
leptin). This alteration, in addition to inducing cell proliferation,
also acts on cell survival mechanisms, which stimulates the
growth of tumor clones”. BC risk is related to BMI but depends
on menopausal status.

Postmenopausal woman

In a meta-analysis by Keum et al., a total of 50 studies were
included. For every 5-kg increase in adult weight gain, the relative
risk was 1.11 (95%CI 1.08 to 1.13) for postmenopausal BC among
users of hormone replacement therapy (HRT)*.

Associations between adult BMI and postmenopausal BC have
been observed in several studies, particularly for estrogen recep-
tor-positive tumors. Waist circumference and body weight gain
in adulthood were also associated with postmenopausal BC risk.

Premenopausal woman

The 2018 Continuous Update Project Expert Report (CUP) identified
37 dose-response meta-analyses of premenopausal BC (n=13,371
cases) and showed a statistically significant 7% decrease in risk
per 5 kg/m?*in all incidence and mortality studies.

In the Towa Women’s Health Study, which evaluated 34,000
women, weight loss of at least 5% before or after menopause
reduced the risk of cancer by 25% to 40% compared with women
who continued to gain weight. On the other hand, Eliassen et al.
reported a 50% risk reduction in women with a 10% weight loss
compared to women with stable weight in the Nurse’s Health
Study of 37,000 women®.

Alcohol and smoking

Epidemiological studies have shown an association of alcohol and
smoking with cancer. Specifically for BC, research has shown that
alcohol use is a risk factor for developing this disease*.

Several studies suggest that there is an increased risk for
BC with the use of alcohol, and there is no safe amount for con-
sumption. A meta-analysis of observational studies reported that
postmenopausal women who drank alcohol had a 22% greater
relative risk of BC (95%CI 9% to 37%) than those who did not
consume alcohol. The analysis estimated that every additional
10 g of ethanol consumed per day (approximately one drink)
was associated with a 10% (95%CI 5% to 15%) increased rela-
tive risk of BC*?".

In amulticenter, case-control study, with n=1578, it was con-
cluded that the greater the cumulative consumption of alcohol
throughout life, the greater the risk of BC, especially in post-
menopausal women. Exposure to these modifiable risk factors
should be reduced if necessary.




Loaiza KPC, Marinho VFW, Moraes TP, Franco RCS, Coelho FMO, Gontijo MFSV, Avelar JT

Sleep

Sleep is an important moment of anyone’s day, in which sev-
eral cellular mechanisms are activated or inhibited, regulating
gene expression and DNA itself. These mechanisms, in turn, are
stimulated, or not, by hormones secreted from triggers aligned
with the circadian cycle.

The circadian cycle is, as the name implies, the cycle of a day
(from the Latin “circa diem”) and is regulated by light intensity.
Our body perceives light and its absence through photorecep-
tors in the retina. From this perception, several hormones are
secreted in sequence.

An article published in 2016 reviews the mechanisms related
to breast biology and the consequences caused by changing
the circadian cycle. The authors describe alterations in the cir-
cadian cycle resulting from aging, genetic alterations and also
work issues (night workers or workers who work rotating shifts).
In addition to these issues, the modern world has several situa-
tions that contribute to changes in the circadian cycle — greater
exposure to screens and home office work, in addition to the so-
called social jet lag (when people distort the circadian cycle every
weekend for social commitments). Regardless of the cause of the
alteration of this sleep rhythm, its consequences are perceived
by alteration of the cell cycle and inhibition of apoptosis, as well
as metabolic alterations and melatonin secretion.

Occupational exposure

According to a study published in 1981, The causes of cancer:
quantitative estimates of avoidable risks of cancer in the United
States today, occupational exposures account for 4% of cancers.

In Brazil, the publication by INCA on guidelines for the sur-
veillance of work-related cancer presents a list of specific agents
for each type of cancer. The agents found with regard to BC were
pesticides, benzene, low frequency electromagnetic fields, mag-
netic fields, volatile organic compounds, hormones and dioxins.
And the related occupations were: hairdresser, radio and tele-
phone operator, nurse and nursing assistant, flight attendant
and night worker?.

Literature reviews confirm the risk of night work, espe-
cially for health professionals, on the basis of the work process
of nurses® and flight attendants®. The explanation mechanism
has been called light-at-night (LAN), which associates exposure
to artificial light with reduced melatonin secretion, which reg-
ulates the secretion of ovarian hormones, including estradiol.

The mechanisms associated with the increase in BC in night
workers are related to a decrease in cell apoptosis, changesin cell
cycle regulation mechanisms, changes in metabolism inducing
proliferation, changes in melatonin levels, favoring tumor growth
and also altering epithelial-mesenchymal transition and favor-
ing metastasis processes.

Metals such as iron, nickel, chromium, zinc, cadmium,
mercury and lead have been found in higher concentrations in

BC biopsies than in breast biopsies in women without cancer.
These metals function as endocrine disruptors®.

These data alert us to prioritize prevention measures, such
as removing the carcinogenic substance, avoiding exposure to
these agents and eliminating their use.

Hormonal factors

Menarche

Early menarche alone is related to a higher incidence of BC, and the
earlier this event, the greater the risk. This is likely due to having
menses longer, with a longer period of estrogen exposure. In addi-
tion, early menopause is associated with other risk factors for BC,
such as parity, earlier age at first birth, height and BMI, as well as
increased adiposity throughout life. The opposite findings hold for
women who had a later menarche. When confounding factors are
accounted for, high BMIlowers the risk difference between patients
diagnosed with postmenopausal BC. Early menopause seems to play
amore important role as a risk factor for patients with lobular BC
compared to patients with ductal BC*. Later menarche is associ-
ated with reduced risk of triple-negative BC and likely reduces the
risk of luminal A BC*. Early menarche has a greater impact on the
risk of developing postmenopausal BC than does late menopause™.
This relationship is also found in patients carrying the BRCA1
mutation but not in patients with the BRCA2 mutation (Pan, 2013).

Menopause

Later menopause is also a known risk factor for BC due to lon-
ger exposure to estrogen. It is known that the risk of BC shows
great variability in the climacteric period, given the hormonal
influence: there is a greater risk in premenopausal women than
in postmenopausal women, with an intermediate risk in peri-
menopausal women. Adiposity attenuates the difference between
groups: premenopausal women with BMI <25 have a higher risk
of BC than patients with BMI 225, with the opposite observed
in postmenopausal women. This happens because postmeno-
pausal women with greater adiposity have higher levels of circu-
lating estrogens due to the peripheral conversion of androgens
into estrone. Estrogen receptor-positive tumors increase in inci-
dence with age in pre- and postmenopausal women, but there
is a reduction in estrogen receptor-positive tumors after meno-
pause, with the same occurring for lobular tumors. When ana-
lyzing postmenopausal women, the later the age at which meno-
pause occurred, the greater the risk was for developing BC, with
no difference between induced menopause (oophorectomy or
hormonal blockade) and natural menopause, this relationship
being more important in estrogen receptor-positive tumors and
lobular tumors. The differences found were attenuated by the
BMI of the patients, in which a high BMI provided a greater risk
of neoplasia in the postmenopausal period, and the opposite
occurring in the premenopausal period*.
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Use of hormonal therapy

HRT consists in estrogen supplementation, with or without
progestogens, in postmenopausal patients with symptoms of
hypoestrogenism. It is known that endogenous or exogenous
estrogen exposure confers an increased risk of developing BC.
However, when it comes to HRT, estrogen replacement com-
bined with medroxyprogesterone acetate has an increased
risk of BC. The WHI study showed that, in patients with a pre-
vious hysterectomy, estrogen alone implied a reduction in the
risk of developing BC. Recent observational studies point to
an increased risk with therapy alone, as opposed to the WHI
trial®. The risk seems to be related to the duration of therapy,
with women who received estrogen + progesterone for less than
three years did not seem to have a significantly increased risk*.
The most closely related subtypes are estrogen receptor-posi-
tive and lobular BC*. After stopping HRT, the risk of develop-
ing BC drops every year. The tumors most related to the use of
HRT are luminal A, and some studies point to a relationship
with luminal B tumor®.

Contraceptives

Women exposed to combined oral contraceptives (OCs) for up to
10 years have a small increase in the risk of developing BC after
discontinuing the OCs. Furthermore, BC related to OC use has
a lower risk of metastasis than BC in patients who have never
used OCs. Duration of use appears to increase the risk of devel-
oping BC. Patients who discontinued use more than 10 years ago
do not appear to be at increased risk®**.

The effect of OCs on the development of BC is related to
duration, dose, pattern of use, type of OCs and age at first use.
Two main theories are proposed to explain the increased risk of
developing BC in this population: the first would be due to the
use of estrogen in OCs, which is related to the development of BC;
and the second is related to the fact that contraception reduces
the number of pregnancies per woman, and, as a consequence,
these women spend long periods of their life exposed to estrogen,
since, during pregnancy, the levels of this hormone are reduced.
However, patients who engage in physical activity while using
OCs have reduced estrogen levels and, as a consequence, lower
risk of developing BC*. Exposure to OCs is related to the devel-
opment of triple-negative tumors, and some studies have shown
areduction in the risk of luminal A BC*.

Breastfeeding

Breastfeeding acts as a protective factorin BC both bylocal breast
factors (breastfeeding supports the differentiation of breast cells
after pregnancy, and differentiated cells are less likely to become
cancerous; the processes involved during its interruption such as
apoptosis may decrease the risk of cancer by removing cells with
early DNA damage from breast tissue)* and by reducing estro-
gen levels and other associated factors. During breastfeeding,
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prolactin exerts an inhibitory effect on the hypothalamic-pitu-
itary-ovarian axis, which decreases circulating levels of proges-
terone and estrogen, thereby reducing the risk of developing hor-
mone-dependent BC. Therefore, patients who do not breastfeed
are at increased risk of developing BC because of the absence of
this mechanism®. Women who exclusively breastfeed have arela-
tive risk of developing BC that is 28% lower than in women who
have had children and have not breastfed. In addition, without
considering the breastfeeding regimen, duration longer than one
year increases this protective factor®. The duration of breast-
feeding appears to reduce the risk of luminal A, luminal B and
triple-negative cancers®. Exclusive breastfeeding has a more
important hormonal effect, since it demands more energy for
milk production, greater mobilization of fat and glucose stores
by the breast, decreasing insulin levels. Furthermore, exclusive
breastfeedingleads tolonger periods of postpartum amenorrhea
by reducing estrogen exposure. Finally, women who exclusively
breastfeed generally do so for longer periods, further reducing
their risk of developing BC*.

Reproductive characteristics

Nulliparity is an important risk factor in the development of BC
and may carry up to a 30% risk of developing BC. This relation-
ship is directly linked to the fact that these women do not breast-
feed and, therefore, have along exposure to estrogen. Multiparity
seems to reduce the risk of luminal A BC, but a few studies relate
multiparity to triple-negative BC*.

Parity does not influence the risk of developing BC in patients
with a BRCA1 or BRCA2 mutation. Later age at first birth is asso-
ciated with a lower risk of BC in BRCA1 mutation carriers, but
does not influence BRCA2 carriers*.

Age at first delivery is related to the risk of developing luminal
AC A; the younger the age, the lower the risk*. However, it does
not seem to interfere with the risk of developing BC in patients
with BRCAI and BRCA2 mutations™.

The differences found between patients with BRCA1 and
BRCA2 mutations suggest different hormonal responses in BC
subtypes. This can be reinforced by the fact that only 10%-24%
of BRCA1 mutation-related BCs are estrogen receptor negative,
in contrast to 65%-79% of BRCA2*.

It is plausible to presume that hormone exposure is related
to the risk of developing estrogen receptor-positive BC*.

DISCUSSION

The relationship between the incidence of BC and lifestyle has
been increasingly discussed by professionals who treat this dis-
ease. The modifiable risk factors that increase the incidence of
BC should be known by every physician who deals with wom-
en’s health, and guidance about these factors should be given at
every consultation. Women at high risk for developing BC should
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be especially advised about lifestyle changes that can modulate
genetic expression inherited from their ancestors.

This article brings information about lifestyle points that
should be discussed with women, offering the doctor data that
may be useful at the time of this conversation. It is up to the
doctor to know each of these factors and know how to pro-
vide guidance in relation to carcinogenesis, diet, alcohol and
tobacco use, physical activity, sleep and also the use of hor-
monal therapies in various stages of life. Combating obesity is
akeypoint in this scenario of reducing modifiable risk factors,
since this is an important risk factor not only for the outcome
of BC but for other chronic diseases that impact women’s mor-
bidity and mortality.

CONCLUSIONS

Understanding the carcinogenesis of BC and knowledge of its
modifiable and non-modifiable risk factors are of utmost impor-
tance for the monitoring and counseling of patients in the pre-
vention of BC.

Today, the main modifiable risk factors for BC are alcohol con-
sumption (10 g/day), both premenopausal and postmenopausal,
and obesity, especially in postmenopausal women. The use of con-
traceptives (period of 10 years) shows a small increase in risk, as
does the use of hormone replacement therapy with estrogen and
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Can TILs be associated with prognostic factors
and survival rates in breast cancer?
A retrospective analysis

Fernanda Martins Armond Faleiros"?* ®, Francisco Chagas Lima e Silva? ®,
Débora Balabram?® ®, Marcelo Araujo Buzelin? ®, Cristiana Buzelin Nunes*

ABSTRACT

Introduction: The relationship between the tumor inflammatory infiltrate, also known as tumor-infiltrating lymphocytes (TILs),
and invasive breast carcinomas has been extensively studied in recent years to verify its association with prognosis and response
to treatment. The goal of this study was to associate the presence of TILs with patient’s survival time. Methods: We studied
prognostic clinicopathological characteristics already established in the literature and their impact on overall five-year survival
time of patients with invasive breast cancer treated at Hospital Santa Casain Belo Horizonte, Minas Gerais, Brazil, in 2011 (n=290).
This was an observational and retrospective study. Results: The presence of TILs was associated with tumors of no special type
(p=0.018) and with younger age of the patients (p=0.042). Smaller tumor size (HR: 19.24; 95%Cl 4.30-86.15; p<0.001), absence
of metastasis to the axillary lymph nodes (HR: 2.80; 95%Cl 1.02-7.70; p=0.002), positivity for progesterone receptor (HR: 0.39;
95%Cl 0.17-0.87; p=0.022), and presence of TILs (HR: 0.23; 95%Cl 0.08-0.65; p=0.005) were associated with longer survival times.
Conclusions: This study suggests that the presence of TILs, along with other clinicopathological characteristics, is a prognostic
factorin breast cancer.

KEYWORDS: survival analysis; breast cancer; immunohistochemistry; tumor-infiltrating lymphocytes; tumor biomarkers;
prognostic factors.

INTRODUCTION

Ample evidence suggests that host antitumor immunity plays

Breast cancer comprises a diverse group of lesions that differ in
their microscopic presentation and biological behavior. Malignant
breast tumors respond differently to cancer therapy"2.

Breast cancer is the most common malignancy among women
and theleading cause of cancer-related deaths worldwide. In 2018,
more than two million new cases were diagnosed, with more than
six hundred thousand deaths®. Breast cancer surpasses lung can-
cer as the leading cause of cancer throughout the world in 2020,
with an estimate of 2.3 million new cases, representing 11.7% of
all cancer cases®*. For the year 2023, 704,000 new cases of can-
cer were estimated in Brazil, with female breast cancer being
the one that most affects women, corresponding to 30.1%, with
an estimate of 73,610 new cases for 2023°.

an important role in combating tumor cells, with recognition
of tumor antigens and their immunogenicity leading to a sub-
sequent adequate response in three phases: elimination, equi-
librium, and escape®”. Thus, much emphasis in clinical research
has been placed on targeted therapies, such as the use of anti-
bodies and other factors that stimulate the immune system?®.
Tumor inflammatory infiltrating is a potential mechanism for
identifying patients who will benefit from immunotherapy or
checkpoint inhibition’.

The clinicopathological characteristics of tumors, such as
intrinsic tumor biology, microenvironment, and stage of the
disease at the time of diagnosis, contribute to the evaluation of
the risk of disease relapse, and can be used to identify patients
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for whom adjuvant therapy is unnecessary. Immunotherapy
and specific targeted therapies have been employed with good
results for certain tumor types®. The presence of pre-existing
intra-and peritumoral lymphocytic infiltrates seems to have a
positive impact on the patient’s response to treatments and the
prognosis of these diseases. The association between the presence
of tumor-infiltrating lymphocytes (TILs) and survival rates has
been widely studied in addition to that between TILs and treat-
ment response'. The number of present TILs varies according to
the breast cancer tumor subtype. The levels of lymphocyte sub-
populations can be identified as additional strategies in patients
with alow to moderate presence of TILs'*". Patients with triple-
negative tumors (e.g., negative for estrogen (ER) and progester-
one receptors (PR) and without overexpress HER2 membrane
protein), and who presented elevated levels of CD8+ and CD4+ T
lymphocytes, had a greater response to systemic treatment and
longer survival times. Recent studies have revealed that TILs
are independent prognostic factors for triple-negative invasive
breast cancer', and that intratumor heterogeneity is associated
with less immune cell infiltration, less activation of the immune
response, and worse survival rates in breast cancer™.

The aim of this study was to evaluate the association between
clinicopathological characteristics and the level of tumor-infil-
trating lymphocytes (TILs) with the overall survival rate over
five years of follow-up in patients diagnosed with invasive breast
cancer and treated at Hospital Santa Casain Belo Horizonte,
a public referral hospital for the treatment of this disease in the
State of Minas Gerais, Brazil, in 2011.

METHODS

Ethical procedures

The study was approved by the Ethics Committee of the Teaching
and Research Institute of Santa Casa in Belo Horizonte on October
2, 2017 under number 1.958.532, and was conducted according
to the Resolution of the Ministry of Health No. 466/12. Data were
obtained from the records of Hospital Santa Casa in Belo
Horizonte, and the patients were treated according to the insti-
tution’s protocols. The privacy and confidentiality of the infor-
mation were protected. There are no conflicts of interest to the
researchers in charge of the study.

Study design and location

This retrospective and observational study was conducted at
Hospital Santa Casa in Belo Horizonte, a public hospital of
the Brazilian Unified Health System (SUS).

Population and eligibility criteria

The study population comprised patients diagnosed with inva-
sive breast cancer in 2011, whose anatomopathological analysis

was carried out in the Laboratory of Anatomical Pathology at
Hospital Santa Casain Belo Horizonte, and who were treated
at this hospital as well.

Exclusion criteria

Patients with incomplete or missing information or absence of
pathological results, and patients who underwent biopsy at Santa
Casa and were treated at another hospital or who abandoned
treatment were excluded (n=46, 15.9%). For the survival analysis,
patients with zero follow-up time recorded or those with miss-
ing data were also excluded (n=68, 23.4%).

Variables

A breast pathologist (CBN) reviewed the anatomopathological
diagnosis and immunohistochemical profile and evaluated the
presence of TILs. The variables included were patient age, histo-
logical type, histological grade, estrogen (ER), progesterone (PR)
receptor and HER2 protein status, T (tumor size), N (lymph nodes
involved), M (distant metastases), sex (female or male), tumor
inflammatory infiltrate (absent or present), and survival at the
five-year follow-up visit. Estrogen and progesterone receptor sta-
tus and HER2 protein expression were evaluated according to
ASCO/CAP international recommendations'>'. Clinical staging
of these patients followed the recommendations of the American
Joint Committee on Cancer categories"”. Tumors were classified
and graded according to the WHO classification for breast tumors,
5th edition, published in 2019*. The protocols established by the
breast surgery and clinical oncology services of Hospital Santa
Casa in Belo Horizonte were followed. The standard operating
procedure used to perform the immunohistochemical reaction
(polymer method) followed the recommendations of the ASCO/
CAP (American Society of Clinical Oncology/College of American
Pathologists)'>'. TILs were evaluated through the microscopic
analysis of the slides stained with hematoxylin and eosin, based
on the recommendations of the College of American Pathologists
and International Immuno-Oncology Biomarker Working Group
guidelines for TILs assessment in invasive breast carcinoma®.
We searched for mononuclear cells (mainly lymphocytes) within
the stroma between the carcinoma cells (stromal TILs), and clas-
sified them as absent or present. Immune infiltrates outside the
tumor borders, for example, in adjacent normal tissue or areas
of DCIS, were not included. In addition, TILs in areas with crush
artifacts, necrosis, and/or extensive central regressive hyaliniza-
tion were not evaluated. The same evaluation method was used
for all histological tumor types. Patient data were collected to
generate the survival curves. Table 1 illustrates the methods used
to assess HER2, ER, and PR statuses.

Data analysis
The student’s t-test was used to compare differences in means
for age, and categorical variables were compared using Fisher’s

Mastology 2023;33:e20230004



Can TILs be associated with prognostic factors and survival rates in breast cancer? A retrospective analysis

Table 1. Clinicopathological characteristics of patients with
invasive breast cancer diagnosed and treated at Hospital Santa
Casain Belo Horizonte (MG), Brazil, in 2011 (n=244).

variable | _n_| (0

Gender
Female 241 98.7
Male 3 1.3
Age in years — mean (SD) 58.4 (14.0) 244 100
Histological types —invasive tumors
I(Z\GacstglleNcgrSc)moma of no special type 218 893
Invasive lobular carcinoma 14 5.7
Other special types 12 4.9
Histological grade
| 16 6.5
Il 139 57.0
11 89 36.5
Tumor size (according to pathological staging)
T1 (up to 2 cm) 103 42.2
T2 (>2 cmand up to 5 cm) 118 48.4
T3 (>5cm) 15 6.1
T4 (any size, extension to chest wall or skin) 5 2.1
No information 3 1.2
Lymph nodes (according to pathological staging)
0 (no positive lymph nodes) 120 49.2
1 (up to 3 positive lymph nodes) 85 34.8
2 (4-9 positive lymph nodes) 28 11.5
3 (10 or more positive lymph nodes) 7 2.9
No information 4 1.6
Estrogen receptor (ER)
Negative 53 21.7
Positive 191 78.2
Progesterone receptor (PR)
Negative 91 37.2
Positive 153 62.7
HER?2 status
0/1+ (negative) 213 87.3
2+ (equivocal) 7 2.9
3+ (positive) 22 9
No information 2 0.8
Pathological stage
| 103 42.2
Il 118 48.4
1 15 6.1
\% 5 2
No information 3 1.2
Presence of TILs
Absent 34 13.9
Present 207 86.9

SD: standard deviation; TILs: tumor-infiltrating lymphocytes.
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exact test. Statistical significance was set at p<0.05. A statistical
analysis was performed to associate the presence of inflamma-
tory cells with clinicopathological factors already established
in the literature. Additionally, patient survival was evaluated in
the follow-up years. Kaplan-Meier curves were constructed and
compared using the log-rank test. The Cox model was used for
univariate and multivariate analyses with SPSS software version
21 (Statistical Package for Social Sciences) for Mac. Variables
with a p-value <0.25 in the univariate analysis were included in
the multivariate model. Hazard ratios (HRs) and 95% confidence
intervals (CIs) were calculated for the univariate and multivariate
analyses. For survival analysis, only overall survival was consid-
ered, and calculated as the time between the date of diagnosis
and the date of death due to breast cancer (this was the event
of interest) or the date of the last available medical record infor-
mation for the patients who survived.

RESULTS

The results are presented in the following two sections. First,
the clinicopathological characteristics of patients diagnosed
with invasive breast cancer treated at Hospital Santa Casa
in Belo Horizonte in 2011 (n=244) and the association between
these characteristics and tumor inflammatory infiltrate
(Tables 1 and 2) are shown.

Secondly, the survival data are shown, illustrating the asso-
ciation between the tumor inflammatory infiltrate and the
clinicopathological characteristics of patients diagnosed with
invasive breast cancer treated at Hospital Santa Casain Belo
Horizonte in 2011 (n=222) (Tables 3 and 4; Figure 1).

Characteristics of patients and tumors

0f 290 patients, 46 (15.9%) were excluded due to lack of com-
plete data. Two hundred forty-one patients (98.7%) were female,
and three (1.3%) were male, with a mean age of 58.2 (standard
deviation£13.8 years). The predominant histological type was
invasive carcinoma with no special type (ductal NOS), which
corresponded to 218/244 (89.3%) patients, and the predominant
histological grade was II, which represented 139/244 (57.0%)
patients. The tumors were positive for estrogen and progester-
one receptors in 191/244 (78.2%) and 153/244 (62.7%) patients,
respectively. There were 213/244 (87.3%) HER2-negative cases,
of 22/244 (9.0%) HER2-positive cases, and of 7/244 (2.9%) cases
with equivocal HER2 status. Most patients were classified as
stage II (118/244 patients, 48.4%).

TILs were present in 86% of the primary tumors studied, and
were absent in 14% (Tables 1 and 2). The histological type was
associated with the presence of TILs (p=0.018); 192/218 (88.1%)
cases of invasive breast cancer with no special type (ductal NOS)
had TILs, whereas TILs were present in only 9/14 cases (64.3%) of
invasive lobular carcinomas. The presence of TILs was associated
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Table 2. Association between the clinicopathological characteristics of patients with invasive breast cancer diagnosed at Hospital
Santa Casain Belo Horizonte (MG), Brazil, in 2011 and the tumor inflammatory infiltrate (n=244).

e e [ e |

Gender
Female 241 34 141 207 85.9 1.000
Male 3 0 0 3 100
Age in years —mean (SD) 62.9 (13.8) 57.7 (13.9) 0.041
Histological types
Invasive carcinoma with no special type (ductal NOS) 218 26 11.9 192 88.1
Invasive lobular carcinoma 14 5 37.5 9 64.3 0.018
Other special types 12 3 25 9 75
Histological grade
| 16 3 18.8 13 81.3
Il 139 24 17.3 115 82.7 0.058
1 89 7 7.9 82 92.1
Tumor size pathological
1 103 17 16.5 86 83.5
2 118 15 12.7 103 87.3
3 15 1 6.7 14 93.3 0.825
4 5 1 20.0 4 80.0
No information 0 3
Lymph nodes (according to pathological staging)
0 120 19 15.8 101 84.2
1 85 10 11.8 75 88.2
2 28 3 10.7 25 89.3 0.589
3 7 1 14.3 6 85.7
No information 1 3
Estrogen receptor (ER)
Negative 53 29 15.2 162 84.8
0.372
Positive 191 5 9.4 48 90.6
Progesterone receptor (PR)
Negative 91 25 16.3 128 83.7
0.184
Positive 153 9 9.9 82 90.1
HER?2
0/1+ 213 33 15.5 180 84.5
2+ 7 0 0 7 100
0.073
3+ 22 0 0 22 100
No information 2 2 0.87
Clinical stage
| 103 17 16.5 86 83.5
Il 118 15 12.7 103 87.3
1l 15 1 6.7 14 93.3 0.500
v 5 1 20 4 80
No information 3 3

SD: standard deviation; TILs: tumor-infiltrating lymphocytes; p<0,05 are in bold.
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Table 3. Univariate analysis (Cox model) — Survival of patients
with invasive breast cancer treated at Hospital Santa Casain
Belo Horizonte (MG), Brazil, in 2011 (n=222).

Table 4. Multivariate analysis (Cox model) - Survival of patients
with invasive breast cancer treated at Hospital Santa Casain
Belo Horizonte (MG), Brazil, in 2011 (n=222).

Variable Hazard ratio P Variable Category Hazard ratio p

Tumor size Tumoral size
T1* 1 <0.001 T1* 1 0.001
T2 4.68 (1.36-16.18) 0.015 T2 4.63 (1.27-16.87) 0.020
T3 20.52 (5.11-82.40) <0.001 T3 19.24 (4.30-86.15) <0.001
T4 12.74 (2.12-76.56) 0.005 T4 6.97 (1.00-48.68) 0.050
Presence of TILs 0.57 (0.23-1.41) 0.222 Histological grade

Histological type Grade I* 1 0.920
Invasive carcinoma with no Gradel ll 0.81(0.10-6.96) 0.846
special type (ductal NOS) ! 0.270

Grade lll 0.95 (0.11-8.56) 0.967
Invasive lobular carcinoma 2.45(0.83-7.30) 0.106 Progesterone receptor (PR)
Other special types 1.24 (0.168-9.17) 0.835 PR negative* 1 0.004

Histological grade RP positive 0.39 (0,17-0.87) 0.022
Grade I* 1 0.020 TILs
Grade |l 1.41(0.18-11.13) 0.744 Absent* 1 0200
Grade lll 3.97 (0.52-30.36) 0.184 Present 0.23 (0.08-0.65) 0.005

Axillary status Axillary status
NO ! 0-008 No positive nodes* 1 0.002
N1 3.26 (1.22-8.69) 0.018 At least one positive node 2.80 (1.02-7.70) 0.046
N2 4.93 (1.59-15.29) 0.006 *Reference category. TILs: tumor-infiltrating lymphocytes.

N3 10.25 (2.04-51.46) | 0.005

Stage tumors (Table 2). Tumor size, lymph node positivity, and hormone
Stage I* ! <0.001 receptor status were not associated with the presence of TILs.
Stagell 2.74(0.6-12.49) 0.194
Stage IlI 10.80 (2.41-48.30) | 0.002 Survival analysis
Stage IV 20.46 (2.86-146.30) | 0.003 The median follow-up time was 63.5 (1-84.2) months. In univariate

Hormone receptors analysis, tumor size, stage, progesterone receptor positivity, and
Positivity for estrogen 0.64(0.271.5) 0316 negative axilla Werg associated with a }onger surYlval time (Table
receptor 3). The overall survival rate of the entire cohort in the follow-up

itivi ears was 85.2%. The presence of TILs was not associated with
fe"ﬁe'ﬂﬁétry forprogesteron® | 0.35(016-073 | 0.005 Zurvival time (p:0.22§; HR: 0.57; 95%CT 0.23-141).

HER2 In the multivariate analysis, when tumor and patient charac-
0 or 14% 1 0.283 teristics were added to the model, smaller tumor size (HR, for T3
2 3.21 (0.76-13.62) 0114 versus T1, 19.24; 95%CI 4.30-86.15); p<0.001), absence of metas-
3 0.98 (0.23-4.14) 0.973 tasis to the axillary lymph nodes (having a positive axilla versus

*Reference category (i.e., used for comparison with other categories).
TILs: tumor-infiltrating lymphocytes.

with a younger age (mean age of patients with TILs present, 57.7
years, and 62.9 years for patients without TILs, p=0.041). All
tumors with HER2 overexpression (3+) and equivocal cases (2+)
showed the presence of TILs, corresponding to 100% of these
patients (29/29) (p=0.073).

Patients with tumors of a higher histological grade had
more TILs, although the diference was not statistically signifi-
cant (p=0.058), corresponding to 82/89 cases (92.1%) of grade I1I

Mastology 2023;33:€20230004

no positive axillary nodes), (HR 2.80; 95%CI 1.02-7.70; p=0.002),
positivity for progesterone receptor (HR: 0.39; 95%CI 0.17-0.87;
p=0.022), and presence of TILs (HR: 0.23; 95%CI 0.08-0.65; p=0.002)
were associated with longer survival times (Table 4, Figure 1).

DISCUSSION

In this study, we showed the relationship between TILs and the
clinicopathological characteristics of patients with invasive
breast cancers diagnosed and treated at Hospital Santa Casa
in Belo Horizonte in 2011, and the five-year survival rate. A high
frequency of tumors with TILs was identified, corresponding to




Faleiros FMA, Lima e Silva FC, Balabram D, Buzelin MA, Nunes CB

1,0- Inflammatory

p=0216
MM, o — o

infiltrate

~Absent
—iPresent

0.6—

=3
=3
—
>
0,4-
0,2-
Present
0,07 0 ' D ' '
.00 20.00 40,00 60,00 80,00 100,00
B Time (months)
1,0~ — Progesterone
receptor
Y P
e =MINegative
Paositive
tive - censored
~4=Positive - censored
0,8-
0.6
o
=
—
=4
04-
0,2
0.09 ' ' I U ]
00 20,00 40,00 60,00 80,00 100,00

Time (months)

— Absent - censored
~4— Present - censored

1.0- Axillary lymph nodes
—MiNegative
. —riPasitive
W, == Negative - censored
‘_“’H“’L 4~ Positive - censared
0,8- a!
0.6=
=
S
-
>
0,4
0.2-
0,09 U U U 1 1
00 20,00 40,00 60,00 80,00 100,00
D Time (months)
Histological
Lo~ grade
-
—
== I - censored
0.8— i - censored
. I - censored
0.6=
=]
S
-
>
0,4~
0.2=
0,09 0 0 ' v ]
.00 20,00 40,00 60,00 80,00 100,00

Time (months)

Figure 1. Overall survival curve of patients diagnosed with invasive breast tumors treated at Hospital Santa Casain Belo Horizonte
(MQ), Brazil—2011: (A) associated tumor inflammatory, infiltrate absent or present, magnification 400, invasive carcinomas NST,
(B) associated progesterone receptor, negative or positive, (C) associated with axillary lymph nodes, negative or positive, and (D)
associated with histological grade |, Il or lll. p-values refer to the log-rank test.

207/244 (85.9%) patients. Additionally, the presence of TILs was
associated with the tumor type, especially invasive carcinoma
of no special type (ductal NOS), tumors of a higher histological
grade, and younger age, corroborating the results described in
the medical literature®?. All tumors with HER2 overexpression
(3+) and equivocal cases (2+) showed the presence of TILs, corre-
sponding to 100% of these patients (29/29). Most hormone recep-
tor positive tumors also show the presence of TILs. The charac-
teristics of the patients and their tumors were like those reported
in the literature®, with a predominance of invasive carcinoma
of no special type (ductal NOS), followed by invasive lobular car-
cinoma and histological grade II. Furthermore, survival time is
associated with classic prognostic factors, such as tumor size
and grade, positivity of regional lymph nodes, and PR positivity".

The association between inflammatory infiltrates and sur-
vival time is mediated by factors related to both patients and
tumors®. TILs have a potential role in predicting the improved
survival benefits achieved with several therapies, and the quan-
tification of TILs is feasible on H&E-stained tissue sections dur-
ing diagnostic procedures®"”. In our study, patients with TILs had
longer survival times in multivariate analysis, which suggests
that the presence of TILs is an independent prognostic factor

in breast cancer. Unfortunately, detailed information on treat-
ment strategies was only available for approximately 20% of our
cohort, making the evaluation of different therapies unreliable.

Previous studies have revealed that the presence of TILs is
associated with longer overall survival times in triple negative
and HER2-positive cancers but shorter time in luminal HER2-
negative breast cancer**. HER2-overexpressing and triple-nega-
tive tumors are more immunogenic, suggesting that an immuno-
suppressive mechanism could explain the shorter overall survival
time observed in some of these patients, as described by some
authors.*»* In some previous studies, on ER-positive and HER2-
negative tumors, no significant association was found between
TILs and survival rates. We believe that this could be explained
by the substantial heterogeneity of the disease and the fact that
patients with these subtypes usually already have long survival
times**. In contrast, patients with HER2-negative tumors and
a higher concentration of TILs usually have a worse prognosis
and shorter disease-free and overall survival times, suggesting
diverse biological behaviors for TILs and the microenvironment
in different tumor types®**,

The complexity of the immune response to tumors is likely
oversimplified in current measurement models®. In our study,

Mastology 2023;33:e20230004
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TILs were not stratified into subpopulations; only the presence or
absence of TILs was evaluated through the microscopic analysis
of the slides stained by H&E used for the anatomopathological
diagnosis of the patients, which is a limitation. No immunohisto-
chemical study has been performed to verify the type of inflam-
matory cells, as was the case in other studies®!*. International
collaborative efforts are standardizing the histopathologic report-
ing ofimmune infiltrates to allow the application of these param-
eters in clinical and research settings®. The recognition of the
prognostic value of the immune infiltrate has been the basis for
establishing a breast cancer immunological grade'*%.

Immunotherapy associated with chemotherapy and/or hor-
mone therapy shows promising results for patients with metas-
tasis or residual disease after treatment, especially for patients
with triple-negative tumors. TILs can be used as predictors of
response to chemotherapy and immunotherapy. Understanding
tumor immunobiology and TILs is a huge challenge for science,
and through gaining this knowledge, new diagnostic and ther-
apeutic approaches for cancer patients can be validated'>***!.

Several studies have shown that the response to conventional
antitumor agents (chemotherapy, radiotherapy, and target-spe-
cific therapy) appears to be mediated in part by their effects on
the immune system, both in stimulating tumor immunogenicity
and modulating the immune system and its microenvironment
within the tumor'***3, The interaction between the signaling
pathways of the estrogen and progesterone receptors and the
immunological tumor microenvironment is largely unknown
and needs to be studied in more detail’.

One of the strengths of this study is the analysis of all patients
admitted over the course of one year for diagnosis and treatment
of their disease at a reference service for breast cancer in a public
hospital of the Brazilian Unified Health System (SUS). All patients
underwent their diagnosis, tumor excision, and therapy protocol per-
formed by the same surgeons, pathologists, and oncologists, leading
toamore homogeneous group for comparative studies. Unfortunately,
in 2011, equivocal HER2 cases (2+) were not retested for HER2 gene
amplification (FISH), because this test was not available in our pub-
lic health system. Furthermore, anti-HER2 therapy (trastuzumab)
was not available at our hospital at that time; thus, patients with
HER2-overexpressing tumors did not receive anti-HER2 therapy.

Another possible limitation was the follow-up period. The
patients’ follow-up time for the survival analysis was limited to
five years, which is a short period for the evaluation of the overall
survival rate of patients diagnosed with invasive breast cancer;
however, significant differences were demonstrated. Perhaps, a
greater difference in survival times could be found with a 10- or
15-year follow-up period. The low socioeconomic status of most
participants, the social stigma associated with cancer, and the
delay in obtaining complementary examinations by the public
health system, even though patients were admitted to a referral
hospital, could be possible factors responsible for the considerable

Mastology 2023;33:e20230004

number of patients who were lost to follow-up. Additionally, there
was some difficulty in accessing data because, in our country,
most hospitals that treat patients within the public health sys-
tem do not have computerized charts with integrated data on
the evolution and treatment of these patients.

TILs can be easily identified by pathologists through H&E
slides, and they can be used as prognostic markers as well as
predictive markers of response to treatment in conjunction with
other markers already established in the literature and by other
molecular analyses. The presence of TILs could contribute to
the classification and staging of tumors, as well as to determin-
ing the immunological profile of the disease at different times
over the course of treatment. In our study, not only were TILs
associated with some tumor characteristics, but they were also
independent prognostic factors for breast cancer survival time.

CONCLUSIONS

In our study, an analysis of patients diagnosed with invasive
breast cancer treated at Hospital Santa CasainBelo Horizonte,
Minas Gerais, Brazil, in 2011, revealed a significant association
between the presence of TILs with invasive carcinomas of no
special type and a younger age of patients. TILs were not signif-
icantly associated with high histological grade, estrogen recep-
tor and progesterone receptor status, HER2 expression status,
disease stage, tumor size, or axillary lymph node status. Some
factors had a greater impact than others on survival in the multi-
variate analysis, such as tumor size, which had a greater impact
than the axillary status, and T3 tumors had a worse outcome
when compared to other tumor sizes. The presence of TILs was
associated with longer survival time in the multivariate analysis,
which confirms that TILs are a prognostic factor in breast cancer.
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In the manuscript “Axillary surgical approach in T1-T2NOMO clinical breast cancer staging: Survival in a women’s hospital cohort
in Rio de Janeiro”, DOL: 10.29289/2594539420220036, published in the Mastology 2022;32:¢20220036, on pages 4-5:

Where it reads:

Table 1. Distribution of sociodemographic and clinicopathologic status and treatment characteristics, according to axillary approach
of the cohort of 827 women with breast cancer, treated at the Brazilian National Cancer Institute (2007-2009).

Age
<40 54 (6.5) 41 (6.0) 13(9.0)
40-59 426 (51.5) 343 (50.2) 83 (57.6) 0.049
>60 347 (42.0) 299 (43.8) 48 (33.3)
Skin color
Non-White 267 (32.3) 229 (33.5) 38 (26.4) 0.096
White 560 (67.7) 454 (66.5) 106 (73.6) :
Marital status
With a partner 431 (52.1) 346 (50.7) 85 (59.0) 0.068
No partner 396 (47.9) 337 (49.3) 59 (41.0) '
Schooling
<8 years 350 (42.4) 296 (43.3) 54 (37.8) 0220
>8 years 476 (57.6) 387 (56.7) 89(62.2) ’
Occupation
Unemployed 32 (3.9) 28 (4.1) 4(2.8)
External job 372 (45.3) 301 (44.5) 71 (49.3) 0.482
At home 417 (50.8) 348 (51.4) 69 (47.9)
Alcoholism
No 597 (73.0) 487 (72.1) 110 (76.9) 0.243
Yes 221 (27.0) 188 (27.9) 33 (23.1) )
Smoking
No 562 (68.2) 467 (68.6) 95 (66.4) 0617
Yes 262 (31.8) 214 (31.4) 48 (33.6) .
BMI
Low weight 35(4.2) 30 (4.4) 5 (3.5)
Suitable weight 227 (27.4) 193 (28.3) 34 (23.6) 0.583
Overweight 297 (35.9) 244 (35.7) 53 (36.8) .
Obesity 268 (32.4) 216 (31.6) 52 (36.1)
Clinical staging
TINOMO (1) 543 (65.7) 478 (70.0) 65 (45.1) 0.000
T2NOMO (I1A) 284 (34.3) 205 (30.0) 79 (54.9) :
Tumor size
T1 566 (68.5) 495 (72.6) 71 (49.3)
T2 253 (30.6) 184 (27.0) 69 (47.9) 0.000
T3 7(0.8) 3(0.4) 4(2.8)
Histological type
Lobular Invasive 52 (6.3) 40 (5.9) 12 (8.3)
Ductal Invasive 713 (86.2) 588 (86.1) 125 (86.8) 0.249
Others 62 (7.5) 55 (8.1) 7 (4.9)
Histological grade
1 166 (22.7) 145 (24.2) 21 (16.0)
2 293 (40.1) 243 (40.6) 50 (38.2) 0.038
3 271 (37.1) 211 (35.2) 60 (45.8)
Number of lymph nodes removed
1-3
4-10
~10 619 (74.8) 619 (90.6) 0(0.0)
L h node status 72(8.7) 64 (9.4) 8(5.6) 0.000
ymp : 136(16.4) 0(0.0) 136 (94.4)
No metastasis
With metastasis
Continue...
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Table 1. Continuation.

Sentinel lymph node metastasis

No metastasis 699 (84.5) 666 (97.5) 33(22.9)
Micrometastasis 41 (5.0) 17 (2.5) 24 (16.7) 0.000
Macrometastasis 87 (10.5) 0(0.0) 87 (60.4)
Status HER2®
Negative 368 (74.8) 295 (75.4) 73(72.3)
Positive 70 (14.2) 57 (14.6) 13 (12.9) 0.366
Indeterminate 54 (11.0) 39(10.0) 15(14.9)
Hormonal receptor
Positive 694 (84.7) 564 (83.6) 130 (90.3) 0.042
Negative 125 (15.3) 111 (16.4) 14 (9.7) ’
Triple negative®
No 436 (90.8) 343 (89.8) 93 (94.9) 0118
Yes 44 (9.2) 39(10.2) 5(5.1) :
Other primary cancer
No 812 (98.2) 672 (98.4) 140 (97.2) 0340
Yes 15 (1.8) 11 (1.6) 4(2.8) ’
Death
No 794 (96.0) 659 (96.5) 135 (93.8) 0427
Yes 33 (4.0) 24 (3.5) 9(6.2) ‘
Lymph node status
No metastasis 699 (84,5) 666 (97,5) 33(22,9)
- - 0,000
With metastasis 128(15,5) 17 (2,5) 11 (77,1)
Locoregional recurrence
No 808 (97.7) 665 (97.4) 143 (99.3) 0158
Yes 19 (2.3) 18 (2.6) 1(0.7) :
Distance recurrence
No 790 (95.5) 657 (96.2) 133 (92.4) 0.043
Yes 37 (4.5) 26 (3.8) 11 (7.6) '
Breast surgery
Conservative 484 (58.5) 423 (61.9) 61(42.4) 0.000
Mastectomy 343 (41.5) 260 (38.1) 83 (57.6) '
Breast reconstruction
No 681 (82.3) 557 (81.6) 124 (86.1) 0192
Yes 146 (17.7) 126 (18.4) 20 (13.9) i
Chemotherapy
No 409 (49.5) 381 (55.8) 28 (19.4)
0.000
Yes 418 (50.5) 302 (44.2) 116 (80.6)
Radiotherapy
No 328(39.7) 265 (38.8) 63 (43.8) 0.270
Yes 499 (60.3) 418 (61.2) 81 (56.2) ‘
Hormonal therapy
No 169 (20.4) 150 (22.0) 19 (13.2) 0.018
Yes 658 (79.6) 533(78.0) 125 (86.8) '
Target therapy
No 790 (95.5) 655 (95.9) 135(93.8) 0.257
Yes 37 (4.5) 28 (4.1) 9(6.2) :
Severity score¢
0—1 78 (9.4) 78 (11.4) 0(0.0)
2-4 675 (81.6) 573 (83.9) 102 (70.8) 0.000
5-6 74 (8.9) 32 (4.7) 42 (29.2)

SLNB: sentinel lymph node biopsy; AL: axillary lymphadenectomy; BMI: body mass index; HER2: human epidermal growth factor receptor 2; x% Pearson'’s
%2 test; Non-white: black, brown. *The total value may change due to missing values. *Sentinel lymph node biopsy with a subsequent axillary lymphade-
nectomy.®The analysis of molecular markers has become routine at Brazilian National Cancer Institute starting 2011, not all patients underwent the tests.
Severity score includes age, clinical staging, histological grade, and lymph node status.
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It should read:

Table 1. Distribution of sociodemographic and clinicopathologic status and treatment characteristics, according to axillary approach

of the cohort of 827 women with breast cancer, treated at the Brazilian National Cancer Institute (2007-2009).

Axillary surgery N(%)

n (%) SLNB SLNB+AL? p-value
Age
<40 54 (6.5) 41 (6.0) 13 (9.0)
40-59 426 (51.5) 343 (50.2) 83 (57.6) 0.049
>60 347 (42.0) 299 (43.8) 48 (33.3)
Skin color
Non-White 267 (32.3) 229 (33.5) 38 (26.4) 0.096
White 560 (67.7) 454 (66.5) 106 (73.6) '
Marital status
With a partner 431 (52.1) 346 (50.7) 85 (59.0) 0.068
No partner 396 (47.9) 337 (49.3) 59 (41.0) '
Schooling
<8years 350 (42.4) 296 (43.3) 54 (37.8) 0.220
>8 years 476 (57.6) 387 (56.7) 89(62.2) :
Occupation
Unemployed 32(3.9) 28 (4.1) 4(2.8)
External job 372 (45.3) 301 (44.5) 71 (49.3) 0.482
At home 417 (50.8) 348 (51.4) 69 (47.9)
Alcoholism
No 597 (73.0) 487 (72.1) 110 (76.9) 0.243
Yes 221(27.0) 188 (27.9) 33(23.1) '
Smoking
No 562 (68.2) 467 (68.6) 95 (66.4) 0.617
Yes 262 (31.8) 214 (31.4) 48 (33.6)
BMI
Low weight 35(4.2) 30 (4.4) 5(3.5)
Suitable weight 227 (27.4) 193 (28.3) 34 (23.6) 0.583
Overweight 297 (35.9) 244 (35.7) 53 (36.8)
Obesity 268 (32.4) 216 (31.6) 52 (36.1)
Clinical staging
TINOMO (1) 543 (65.7) 478 (70.0) 65 (45.1) 0.000
T2NOMO (11A) 284 (34.3) 205 (30.0) 79 (54.9)
Tumor size
T1 566 (68.5) 495 (72.6) 71 (49.3)
T2 253(30.6) 184 (27.0) 69 (47.9) 0.000
T3 7(0.8) 3(0.4) 4(2.8)
Histological type
Lobular Invasive 52 (6.3) 40 (5.9) 12 (8.3)
Ductal Invasive 713 (86.2) 588 (86.1) 125 (86.8) 0.249
Others 62 (7.5) 55 (8.1) 7 (4.9)
Histological grade
1 166 (22.7) 145 (24.2) 21 (16.0)
2 293 (40.1) 243 (40.6) 50 (38.2) 0.038
3 271 (37.1) 211 (35.2) 60 (45.8)
Number of lymph nodes removed
1-3 619 (74.8) 619 (90.6) 0(0.0)
4-10 72 (8.7) 64 (9.4) 8(5.6) 0.000
>10 136(16.4) 0(0.0) 136 (94.4)
Sentinel lymph node metastasis
No metastasis 699 (84.5) 666 (97.5) 33(22.9)
Micrometastasis 41 (5.0) 17 (2.5) 24 (16.7) 0.000
Macrometastasis 87 (10.5) 0(0.0) 87 (60.4)
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Table 1. Continuation.

Axillary surgery N(%) e

n (%) SLNB SLNB+AL? p-value

Status HER2®

Negative 368 (74.8) 295 (75.4) 73 (72.3)

Positive 70 (14.2) 57 (14.6) 13 (12.9) 0.366

Indeterminate 54 (11.0) 39 (10.0) 15(14.9)
Hormonal receptor

Positive 694 (84.7) 564 (83.6) 130 (90.3) 0.042

Negative 125 (15.3) 111 (16.4) 14 (9.7) i
Triple negative®

No 436 (90.8) 343 (89.8) 93 (94.9) 0118

Yes 44 (9.2) 39 (10.2) 5(5.1) '
Other primary cancer

No 812 (98.2) 672 (98.4) 140 (97.2) 0.340

Yes 15(1.8) 11 (1.6) 4(2.8) :
Death

No 794 (96.0) 659 (96.5) 135 (93.8) 0127

Yes 33 (4.0) 24 (3.5) 9(6.2) ’
Lymph node statu

No metastasis 699 (84.5) 666 (97.5) 33(22.9)

: : 0.000

With metastasis 128(15.5) 17 (2.5) 111 (77.1)
Locoregional recurrence

No 808 (97.7) 665 (97.4) 143 (99.3) 0158

Yes 19(2.3) 18 (2.6) 1(0.7) '
Distance recurrence

No 790 (95.5) 657 (96.2) 133(92.4) 0.043

Yes 37 (4.5) 26 (3.8) 11 (7.6) '
Breast surgery

Conservative 484 (58.5) 423 (61.9) 61 (42.4) 0.000

Mastectomy 343 (41.5) 260 (38.1) 83 (57.6) ’
Breast reconstruction

No 681 (82.3) 557 (81.6) 124 (86.1)

Yes 146 (17.7) 126 (18.4) 20 (13.9) 0-192
Chemotherapy

No 409 (49.5) 381 (55.8) 28 (19.4) 0.000

Yes 418 (50.5) 302 (44.2) 116 (80.6) ‘
Radiotherapy

No 328 (39.7) 265 (38.8) 63 (43.8) 0.970

Yes 499 (60.3) 418 (61.2) 81(56.2) '
Hormonal therapy

No 169 (20.4) 150 (22.0) 19 (13.2) 0018

Yes 658 (79.6) 533 (78.0) 125 (86.8)
Target therapy

No 790 (95.5) 655 (95.9) 135 (93.8) 0257

Yes 37 (4.5) 28 (4.1) 9(6.2) '
Severity score¢

0-1 78 (9.4) 78 (11.4) 0(0.0)

2-4 675 (81.6) 573 (83.9) 102 (70.8) 0.000

5-6 74 (8.9) 32(4.7) 42 (29.2)

SLNB: sentinel lymph node biopsy; AL: axillary lymphadenectomy; BMI: body mass index; HER2: human epidermal growth factor receptor 2; x% Pearson’s
x2 test; Non-white: black, brown. *The total value may change due to missing values. *Sentinel lymph node biopsy with a subsequent axillary lymphade-
nectomy.®The analysis of molecular markers has become routine at Brazilian National Cancer Institute starting 2011, not all patients underwent the tests.
Severity score includes age, clinical staging, histological grade, and lymph node status.
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