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Tumor biological profile of patients up to
50 years of age in an inland city of Sao Paulo
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ABSTRACT

Introduction: In Brazil, breast cancer screening is not performed in young women. However, although less frequent, the disease
is generally more aggressive in this age group, with worse prognosis and refractoriness to treatment. Thus, the identification
of specific subtypes by immunohistochemistry can help improve the effectiveness of treatments. Objectives: To evaluate
the biological characteristics of breast tumors in patients under 50 years. Methods: This is an observational, longitudinal,
retrospective study, based on data collected from medical records of the Hospital do Cancer de Franca, from January 2015
to February 2018. Results: The most frequent biological subtype was luminal B (42.5%), and the mean age of the women was
43.6 years. The most prevalent clinical staging was IIA (31%). Mastectomy with axillary drainage was the most used surgical
treatment. A positive correlation was found between biological profiles and sociodemographic data, with a predominance of
the luminal B subtype in women under 40 years and luminal A in those between 41 and 50 years. The mean tumor size was
4.2 cm, being larger in older and white patients. In multiparous women, the subtypes HER2 and luminal A and B stood out.
Conclusion: Luminal B and luminal A biological profiles, as well as staging Il and Ill, were the most prevalent. Mastectomy and
axillary drainage were the most common surgical treatments. The employment of these procedures should be reviewed by the
service in order to improve the quality of life of the patients treated, favoring the expansion of primary conservative surgeries
or post-neoadjuvant chemotherapy.
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INTRODUCTION

Currently, breast cancer is the subject of many scientific discus-
sions about screening and treatment due to its high incidence
and for being the main cause of cancer death among women in
Brazil and worldwide'. The worldwide incidence is approximately
1.7 million, representing the second most common type of cancer
in women?® In Brazil, according to the National Cancer Institute
(Instituto Nacional de Cdncer - INCA), the estimated incidence for
2020 is 66,280 new cases (61.61 cases for every 100,000 women),
with the state of Sdo Paulo having an estimated rate above the
national, 81.06 cases for every 100,000 women?.

This neoplasm is more prevalent in women over 50 years of
age. However, when it affects younger women, it tends to have a
more aggressive clinical presentation and a worse prognosis®?,
which may be associated with factors such aslate diagnosis, since
they do not fit the target population of screening programs, as
well as the tumor molecular characteristics.

Although breast cancer is less prevalent in young women,
the likelihood of its development increases with age. The inci-
dence of invasive breast tumors published by the Surveillance,
Epidemiology, and End Results (SEER) Program between 2013
and 2017 was 1.9% for individuals aged 20-34 years, 8.3% for
35-44 years, and 19.7% for 45-54 years®.

In Brazil, mammographic screening should be performed
every 2 years in women aged 50 to 69 years, according to the
Ministry of Health. Nonetheless, the American Cancer Society
(ACS) recommends annual screening for individuals aged 45 to
54 years and biannual for those over 55 years. Women between 40
and 45 years of age are also free to have annual screenings if they
so choose. In addition, ACS recommends bringing the screening
forward for women at high risk of developing the disease, with
mammography and breast magnetic resonance imaging (MRI)
after the age of 30. This group includes women with mutations
in the BRCAI and BRCA2 genes; first-degree relatives with a
known mutation in these genes; at 20% to 25% risk of developing
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the disease, as estimated by specific models of risk calculation
(BRCAPRO, Claus, BOADICEA — Breast and Ovarian Analysis of
Disease Incidence and Carrier Estimation Algorithm, and Tyrer-
Cuzick); those with genetic diseases (Li-Fraumeni, Cowden, and
others); or who had chest wall irradiation before the age of 30".

The psychosocial issue is one of the most relevant after diag-
nostic confirmation in young patients, involving specific prob-
lems related to the preservation of fertility, pregnancy, and lac-
tation, in addition to body image and sexuality. For this reason,
these cases deserve a differential and individualized approach
before the start of any therapeutic decision, since they can have
long-term consequences, such as infertility and psychological
disorders, such as anxiety and depression. This approach should
be continuously discussed throughout the medical follow-up, in
a multidisciplinary way*s°.

Among therisk factors for disease recurrence directly related
to prognosis, the following stand out: tumor size, lymph node
involvement, proximity to surgical margins after resection, and
classification of the tumor molecular subtype®. The immunohisto-
chemical evaluation can identify four different groups of tumors
related to the expression of estrogen receptors, progesterone recep-
tors, and human epidermal growth factor receptor 2 (HER2). They
are luminal A, luminal B, triple-negative, and HER2'*"".

The expression of estrogen and progesterone receptors char-
acterizes the luminal A and B subtypes, which favor endocrine
treatment, in general, and have a more favorable prognosis.
The expression of epidermal growth factor receptor 2 may be
present in the luminal B subtype and is the main characteris-
tic of the HER2 subtype, which does not show hormone recep-
tor expression, leading to greater biological aggressiveness.
Triple-negative tumors do not express hormone receptors and
epidermal receptor 2. The “baseline-like” type has an overexpres-
sion of cytokeratins (CK5, CK6, and CK14) and epidermal growth
factor receptor (EGFR)™.

The prevalence of each subtype varies according to age,
ethnicity, and behavioral aspects. Biological behavior in young
women tends to be more aggressive, with unfavorable clinical
evolution, greater local recurrence and distance from the dis-
ease, in addition to being associated with several genomic insta-
bilities related to molecular subtypes, especially triple-negative,
basaloid, and HER2+".

Thus, besides determining the classic prognostic and pre-
dictive factors, such as clinical and imaging staging to assess
tumor size, lymph node involvement, and distant metastasis,
the molecular classification of the disease must also be carried
out in order to provide the most specific treatment for each case,
seeking to control recurrences and overall disease-free survival®.
Thus, this study aims to evaluate the tumor biological profiles
of women aged outside the target population of mammographic
screening practiced in Brazil, undergoing surgical treatment in
an inland city of Sdo Paulo.

MATERIALS AND METHODS

This is an observational, longitudinal, retrospective study, based
on data collected from medical records of the Hospital do Cancer
de Franca.

Inclusion criteria

Patients under 50 years of age who underwent surgical treat-
ment at the Hospital do Céncer de Franca from January 2015 to
January 2018 were included.

Exclusion criteria

Patients over 50 years of age who underwent surgical treatment
and those under 50 years who were not submitted to surgical
treatment were excluded.

Statistical analysis

The data obtained (demographic characteristics, initial staging,
diagnostic approach, type of surgery, and adjuvant therapies) were
entered into an Excel® spreadsheet and subsequently submitted
to statistical analysis, represented descriptively in graphs and
tables. A comparative analysis between tumor biological profiles,
demographic data, and initial staging was also performed, with
p<0.05 being considered significant.

Ethical aspects

The project was submitted for consideration and approval to
the Research Ethics Committee of Fundacdo Santa Casa de
Misericérdia de Franca, following the guidelines and regulatory
standards for research involving human beings established by
resolution 4662012.3, and was approved under registration num-
ber 09441219.0.0000.5438.

RESULTS

The sample consisted of 34 women under 50 years of age diag-
nosed with breast cancer, treated at the Hospital do Cancer de
Franca from January 2015 to February 2018.

The immunohistochemical analysis of the studied popula-
tion revealed that the most frequent tumor subtype was lumi-
nal B (42.5%), followed by luminal A (33.5%), HER-2 (15%), and,
finally, triple-negative (6%), as shown in Graph 1.

Demographic variables are described in Table 1, and the results
of mammographic exams in the first appointment in Table 2.

Theinterval between the first appointment and the surgical treat-
mentwas 101+79.5 days (standard deviation — SD). Graph 2 represents
the complementary diagnostic tests performed in these patients in
the service during this period. Those who only had a mammogram
underwent a previous biopsyin another service; therefore, all patients
submitted to surgery had a prior histopathological investigation.

Graph 3 presents the distribution of cases according to clini-
cal staging,
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Graph 1. Percentage of patients according to tumor subtype.

Table 1. Epidemiological characteristics.

Epidemiological characteristics of the sample

Minimum 28
Age (years) Median 45
Maximum 50
White 79
Ethnicity (%) Multiracial 15
Black 6
Married 73
Single 9
Marital status (%)
Divorced 15
Widow 3
Nulliparous 3
Multiparous 54.5
Parity (%)
Primiparous 9
Not informed 335
State of S0 Paulo 27.5
Franca 39.5
Origin (%)
State of Minas Gerais 15
Other states 18

Table 2. Mammographic BI-RADS in the first appointment.

Mammographic results in the First appointment (%)

BI-RADS® 0 6
BI-RADS® 1 and 2 6
BI-RADS® 3 6
BI-RADS® 4 24.5
BI-RADS® 5 15
BI-RADS® 6 6
No data in the medical record or no previous exam 36.5
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US: ultrasound.
Graph 2. Complementary diagnostic tests performed (%).

Clin. stag.: Clinical staging.
Graph 3. Clinical staging of patients (%).

After the histological diagnosis, the immediate procedures
adopted were surgery (57.5% of cases), neoadjuvant chemotherapy
(CT) (39.5%), and adjuvant CT (3%). Among the patients whose
treatment was surgical, 73% were submitted to radical mastec-
tomy and 27% to conservative procedures. Regarding the axillary
approach, drainage was performed in 67% of women and sentinel
lymph node biopsy in 18%. In 3% of them, there was no research
on the lymph node chain, and in 12%, this information was not in
the medical records. The high rate of mastectomy may be associ-
ated with the high percentage oflocally advanced tumors (11B),
the unfavorable relationship between tumor size and breast vol-
ume at the initial physical examination, and/or the option made
by the patient, even after specialized guidance on the safety of
conservative surgeries, which may also justify the low number
of referrals for conservative procedures after neoadjuvant CT.

Despite the small sample size, multivariate analysis was per-
formed between tumor characteristics and demographic data
(age and ethnicity), as well as between tumor biological profiles
and demographic data of the studied group.
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Table 3. Relationship of biological subtypes with age group.

Age Biological subtype (n)
group Total
0 6 1 0 1

<40 8
41-50 " 7 4 2 1 25
Total (i 13 5 2 2 33

The mean tumor size was 4.2+2.8 cm (SD). A positive relation-
ship was found between this variable and age (r=0.4; p=0.034),
thatis, the older the woman, the larger the tumor. The same hap-
pened with ethnicity — the tumor size was larger in white women
compared to multiracial and black women (r=0.6; p=0.004).

No significant association was detected between biological
profiles and ethnicity (}*=1.83; p=0.40) or origin (}*=1.40; p=0.706).
However, a positive relationship was identified with parity, namely,
the prevalence of HER2, luminal A, and luminal B tumors was
higher in multiparous women (¥*<11.67; p=0.009), and also with
age ((*=9.49; p=0.08), as shown in Table 3. The luminal A subtype
was predominant in the age group 41 to 50 years (p<0.02). No sta-
tistical significance was found in the number of triple-negative
cases among patients under 40 years of age.

DISCUSSION

The investigation of molecular subtypes in this sample demon-
strated the predominance of luminal B (42.5%), followed by lumi-
nal A (33.5%). In a recent population study in the US, DeSantis
etal. revealed that the number of triple-negative cases decreased
by 1.5% to 2.6% in all ethnic groups and age groups in the period
studied. The reason is unclear but may be related to the change in
risk factors associated with different hormonal subtypes, such as
parity, which has been decreasing in developed countries and is
connected with triple-negative subtypes'. Conversely, in our mul-
tivariate analysis, multiparous women presented higher rates of
tumors with receptor expression, which may be associated with
the low sample size or the fact that they belong to a greater age
range within this subgroup. The results of this study are com-
patible with the national survey carried out in 2014 by Carvalho
et al., with more than 5,500 breast tumor samples from the 5
geographic regions. In the survey, they addressed the regional
differences in the presentation of molecular subtypes of breast
cancer, reporting a higher prevalence of luminal A and B sub-
types in the Southeast and South regions of Brazil, even when
analyzing age subgroups divided into older and younger than
50 years. They also found that the prevalence of triple-negative
tumors was higher in the Northern region of the country. This
difference in distribution can be explained by the diversity and
heterogeneity of ethnic groups, eating habits, urbanization, cli-
mate, and access to health systems in Brazil'.

The prevalence data on the subtypes that express hormone
receptors in this age group are also corroborated by the study by
Olivieri et al., who analyzed histological samples from pre-meno-
pausal Latin patients, using partial data from the PRECAMAMA
study®, and also identified a higher incidence of the luminal A
subtype (58%), followed by triple-negative (21%), luminal B (11%),
and HER2 (5%). Despite the similarity of the subtypes found in
the post-menopausal period, they detected a greater expression
of Ki-67, even in the luminal A subtype, and specific gene muta-
tions in oncogenes, as in the 7253 gene, which could explain the
differences in prognosis of these age groups'®.

Regarding ethnicity, Clarke et al. analyzed the distribution of
breast cancer subtypes in more than 90,000 patients in California
and reported that black women had higher triple-negative rates
atall ages”. This study found no significant differences between
subtype distribution and ethnicity, which may be associated
with the sample size and the ethnic diversity of our population.

We identified alow rate of patients in clinical staging I (12%)
and 70% in staging II and III, with 39% being locally advanced
(above IIB). We also observed that medical records lacked this
information in 18% of cases, which will be used as a warning
for the professionals responsible. Among the possible explana-
tions, we highlight the failure to perform routine mammogra-
phyin patients under 50 years of age. In this age group, mammo-
graphic screening is not recommended by the Brazilian Ministry
of Health national guidelines. In a recent systematic review of
the cost-effectiveness of breast screening programs, Mandrik
et al. showed evidence of the benefits of screening individuals
aged 50 to 69 years. However, before 50 and after 70 years, other
factors should be considered, such as population characteristics
of disease incidence and organizational structure of health sys-
tems'®. In addition, European clinical trials on the subject also
question the real effectiveness of screening in this age group in
decreasing mortality from the disease, given the lower sensitiv-
ity and specificity and the higher proportion of false-positive
results and biopsies performed unnecessarily®.

In 2013, a national study carried out with more than 12,000
breast cancer patients under 40 years of age (mean age 36 years)
also found a higher prevalence of I1A staging'. Similar data were
presented by Stival et al., who detected a higher frequency of ITA
and IIB tumors in patients aged between 40 and 50 years, with
no significant differences in individuals over 50 years®.

The time between visiting the service and surgical treat-
ment was longer than that recommended by the Ministry of
Health (60 days)* and may be associated with the disproportion
between the demand for care and the organizational structure
of the service.

Concerning surgical treatment, some services still tend to
perform a greater number of radical surgeries (mastectomies)
in younger patients to the detriment of conservative procedures,
as observed in this study, in which only 27% of patients were
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submitted to conservative treatments. Moreover, the rate of
patients referred to neoadjuvant CT was relatively low (39.5%),
and these individuals are potential candidates for conservative
surgery later. This finding can be explained by particular deci-
sions between the staff physicians and their patients or by the lack
of closer integration between the clinical oncology, mastology,
and plastic surgery teams. No data were collected on the breast
reconstructions performed, which, due to the structuring of the
teams, are usually done late, in the second surgical period. Both
conservative surgery and mastectomy are well-established local
treatments for invasive breast carcinomas, and several random-
ized clinical trials with a follow-up of more than 20 years have
shown that conservative surgery is safe and has outcomes equiva-
lent to mastectomy as to overall disease-free survival in stages I
and I1*%.In 2010, Veronesi et al. revealed that the cumulative risks
oflocal recurrence after conservative surgery followed by radio-
therapy would be acceptable in ten years (12%), and, therefore,
age should not be a determining factor for surgical recommen-
dation, which should be based on the oncological safety defined
by the tumor/breast ratio and a favorable cosmetic result®. In
more recent studies, the recurrence after conservative surgery
and subsequent adjuvant treatment decreased to 5.2% and 8.7%,
according to protocols of the National Surgical Adjuvant Breast
and Bowel Project (NSABP), in tumors without and with axillary
involvement, respectively?**. In addition, several studies report
that the recurrence rate is associated with different molecular
subtypes, being higher in triple-negative tumors and those with
overexpression of HER2%. We emphasize the importance of per-
forming an appropriate preoperative screening with imaging
tests (especially mammography and breast ultrasound, as well
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