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Abstract

Background: In Mexico, breast cancer is the leading cause of death
by malignant tumors in women aged 20 and older. The World Health
Organization estimates that 69% of deaths caused by breast cancer
occur in developing countries. Little is known about the prevalence
of breast carcinoma in Mexico and its molecular subclassification.

Methods: This retrospective cross-sectional study included patients
who underwent a mastectomy (single, radical or lumpectomy) or a
breast tumor biopsy (core-needle or excisional) from January 2002 to
December 2018. The primary purpose of the study was to determine
the prevalence and molecular profile of breast in comprehensive cancer
center in Mexico and compare our results with those published in the
US. This study was approved by our scientific and bioethical committee.

Results: The final analysis included 379 patients. The youngest pa-
tient was 23 years old and the oldest patient was 89; the mean age
at diagnosis was 54.63 years. Patients of 40 years old or younger
accounted for 48 of the cases (12.66%) and those older than 40 ac-
counted for 331 of the cases (87.33%). The molecular subclassifi-
cation showed luminal A subtype in 139 cases (36.67%), luminal B
subtype in 143 cases (37.73%), human epidermal growth factor re-
ceptor 2-positive carcinomas in 32 cases (8.44%) and triple-negative
carcinomas in 65 cases (17.15%). Diabetes mellitus was present in
43 patients (11.34%), hypertension in 78 patients (20.58%), obesity
in 82 patients (21.63%) and 66 patients reported being treated with
exogenous hormone therapy (17.41%).
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Conclusions: Breast carcinoma occurs at an earlier age in Mexican
women compared to women in the US. Hormone-positive tumors
were found to be more prevalent in older patients, while high-grade
tumors were more frequently identified in younger patients.
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Introduction

Breast carcinoma is the most frequent type of cancer in women
and the second most frequent in the world, according to data
from Globocan [1]. The World Health Organization (WHO)
estimates 1.38 million new cases and 458,000 deaths for 2020
[2]. The National Institute of Statistics and Geography (IN-
EGI) states that breast cancer is the leading cause of death by
malignant tumors in Mexican women of 20 years of age or
older, and the WHO estimates that 69% of deaths caused by
breast carcinoma occur in developing countries [3]. Breast
cancer was first molecularly subclassified using DNA micro-
arrays and variation in gene expression allowed the breast car-
cinoma to be subclassified into four groups: estrogen receptor
(ER)+/luminal-like, basal-like, Erb-B2+ and normal breast
[4]. The variation between the molecular profile of each tumor
and a patient’s clinical outcome was later established [5, 6].
The molecular subclassification was later performed using im-
munohistochemistry markers, subclassifying the even further
into: luminal A, luminal B, human epidermal growth factor
receptor 2 (HER2)-positive and triple-negative, with the same
statistical significance and clinical outcomes [7, 8], compared
with studies done with DNA microarrays. According to the
WHO, in 2018, there were 27,283 new cases of breast cancer
in Mexico, representing 26% of all types of cancer [1]. There
is evidence that Mexican women have a higher prevalence of
triple-negative breast carcinomas and an earlier age of onset
than is typical in other countries [9]. Little is known about the
prevalence and molecular subclassification of breast carcino-
ma in Mexico, and it is important to determine such prevalence
and identify other co-factors (such as age) to improve medical
treatment and prognostic values; therefore, we conducted a ret-
rospective analysis.
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Figure 1. Immunohistochemistry for ER and PR positives, intensity +++ in 95% tumor cells (x 40 field). ER: estrogen receptor;

PR: progesterone receptor.

Materials and Methods

Patients

Patients who underwent a mastectomy (single, radical or
lumpectomy) or a breast tumor biopsy (core-needle or exci-
sional) from January 2002 to December 2018 at our institution
were eligible for inclusion in this study. Cases were identi-
fied and reviewed retrospectively under the microscope and
subclassified using immunohistochemistry markers (ER, pro-
gesterone receptor (PR), HER2/Neu and Ki-67). A complete
medical history was obtained, including the patient’s personal
history of diabetes mellitus, hypertension, obesity and exoge-
nous hormone therapy. This study was approved by the institu-
tional Scientific and Bioethical committee (CONBIOETICA-
09-CEI-018 2016729 1d: 2020-EXT-475).

Outcomes

The primary goal of the study was to determine the prevalence
and molecular profile of breast carcinoma (luminal A, luminal
B, HER2-positive and triple-negative) in patients of 40 years
of age and younger, as well as patients of above 40 years of
age, and determine the association of breast carcinoma with
other factors, such as obesity, diabetes mellitus and hyperten-
sion.

Statistical analysis

Continuous variables were grouped as arithmetic means, me-
dians and standard deviations. Categorical variables were
exposed as proportions with 95% confidence intervals (95%
Cls). Percentages were calculated and shown in simple graphs.
The Chi-square test was employed to calculate the statistical
significance between categorical variables. Results with bor-
derline and statistical significance (P < 0.1 and P < 0.05, re-
spectively) were included in the logistic regression analysis.
Disease-free interval stay was analyzed using the Kaplan-
Meier method, and subgroups were compared with the Bres-
low test. Statistical significance was determined with a P <
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0.05 in a two-sided test. All statistical tests were performed
with SPSS software (version 25.0; SPSS, Inc., Chicago, IL).

Results
Patients

Between January 2002 and December 2018, 379 patients who
had a mastectomy (single, radical or lumpectomy) or a breast
tumor biopsy (core-needle or excisional) fulfilled protocol
criteria and were included for the final analysis. The young-
est patient was 23 years old, while the oldest patient was 89
years. The mean age at diagnosis was 54.63 years. Patients of
40 years or younger accounted for 48 of the cases (12.66%),
while those older than 40 years accounted for 331 of the cases
(87.33%).

Outcomes

Of the 379 cases, the most common subtype was hormonal re-
ceptor-positive carcinoma with 282 cases (74.40%), of which
139 cases (36.67%) were luminal A and 143 cases (37.73%)

Figure 2. Immunohistochemistry for HER2 positive (x 40 field). HER2:
human epidermal growth factor receptor 2.
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Table 1. Detailed Characteristics of Each Molecular Subtype

Molecular All patients Patients aged < Patients aged >40 Carcinoma gﬂ?;i;la xigil:(l)ﬁz Ic\:::::g:;
subtype (n=379) 40 years (n=48)  years (n =331) NST (n =269) =50 (n=9) =5
Luminal A? 139 (36.67%) 7 (14.58%) 132 (39.87%) 81 (30%) 27 (53%) 0 (0%) 5 (100%)
Luminal B 143 (37.73%) 26 (54.16%) 117 (35.34%) 110 (41%) 17 (33%) 0 (0%) 0 (0%)
HER2-positive® 32 (8.44%) 3 (6.25%) 29 (8.76%) 31 (12%) 0 (0%) 0 (0%) 0 (0%)
Triple-negatived 65 (17.15%) 12 (25%) 53 (16.01%) 47 (17%) 7 (14%) 9 (100%) 0 (0%)

aLuminal A: ER or PR+, HER2-, and Ki-67 low (< 14%). °Luminal B: ER or PR+, HER2-/+, and Ki-67 (HER2- > 14%, HER2+ any %). °‘HER2-positive:
ER-, PR-, HER2+ (at least > 10% of tumor cells complete membrane) and Ki-67 low/high. 9Triple-negative/basal-like: ER-, PR-, HER2-, Ki-67 low/
high. ER: estrogen receptor; HER2: human epidermal growth factor receptor 2; PR: progesterone receptor; NST: no special type.

were luminal B (Fig. 1). HER2-positive carcinomas (Fig. 2)
accounted for 32 of all the cases (8.44%) and triple-negative
tumors made 65 of the total cases (17.15%). The most frequent
comorbidities were obesity with 82 cases (21.63%), followed
by hypertension with 78 cases (20.58%) and diabetes melli-
tus with 43 cases (11.34%). Moreover, 66 patients (17.41%)
had a history of exogenous hormone therapy such as hormonal
contraceptives or postmenopausal hormone therapy (Tables 1
and 2).

Patients who were 40 years of age or younger at the time
of diagnosis represented 48 cases, of which seven cases were
classified as luminal A (14.58%), 26 cases were classified as
luminal B (54.16%), three cases were HER2-positive (6.25%)
and 12 cases were regarded as triple-negative (25%). The most
common comorbidity was diabetes mellitus in two patients
(4.16%) followed by one case of hypertension (2.08%) and
one case of obesity (2.08%). Finally, five patients (10.41%)
had a history of exogenous hormone therapy.

Patients who were over 40 years of age at the time of di-
agnosis represented the majority of the population with 331
cases. Luminal A subtype was the most frequent with 132
cases (39.87%), followed by luminal B subtype with 117
cases (35.34%). HER2-positive tumors were found in 29
patients (8.76%) and triple-negative tumors in 53 patients
(16.01%). The most frequent comorbidity was obesity with
81 cases (24.27%), followed by high blood pressure with 77
cases (23.26%) and diabetes mellitus with 41 cases (12.38%).
Exogenous hormone therapy was documented in 61 patients
(18.42%) of older than 40 years of age with breast carcinoma.

Discussion

The mean age of diagnosis of breast carcinoma in the present

Table 2. Comorbidities Found by Age Group

study was 54.63 years. This contrasts with data from the US,
where the mean age of diagnosis is 61 years [10]. Our results
are more in line with the findings of Lara-Medina et al [9] and
Rodriguez-Cuevas et al [11], where the mean age of diagnosis
of breast carcinoma in Mexican women was 50 and 53.5 years,
respectively. In our study, 66.75% of women were diagnosed
with breast carcinoma before turning 60 years old, which dif-
fers from women in the US, where more than half the new
cases of breast cancer occur in women of 65 years of age and
over [12]. We acknowledge the limitations of our study, such
as being conducted in one cancer center and limited number
of patients.

The prevalence of the different molecular subtypes of
breast carcinoma was similar to previous findings with screen-
ing protocols, in which HER2-positive tumors represented
10-15% and triple-negative tumors 13-17% of the total of the
patients analyzed. Hormone-positive tumors were more fre-
quent in older patients, with luminal A tumors diagnosed at
a mean age of 56.33 years, concurring with data from other
studies. The mean age of diagnosis for luminal B tumors was
53.81 years, which also aligns with the findings of other stud-
ies in which luminal B tumors, especially ER+/PR+/HER2+,
have been found more likely to occur in younger patients [13].
Triple-negative tumors represented 16.01% of the population
of tumors, 80% of which displayed features of high histologi-
cal grade (IIT). Also, in our study, 25% of triple-negative carci-
nomas were diagnosed in women below 40 years of age. This
confirms that young, Hispanic women are an at-risk popula-
tion for triple-negative breast carcinomas [14-16]. Among the
triple-negative carcinoma patients, 54.38% were alive 3 years
after diagnosis and 21.05% were alive after 5 years. At the time
of diagnosis, 12% of the patients were stage I'V. An association
was found between hormonal contraceptives and triple-nega-
tive tumors, with 12.30% of patients reporting a history of use.

Comorbidities EAIlle;;;(*,)nts z’naiiznst)s aged < 40 years ::liie;;:)aged > 40 years
Diabetes 43 (11.34%) 2 (4.16%) 41 (12.38%)
Hypertension 78 (20.58%) 1 (2.08%) 77 (23.26%)
Obesity 82 (21.63%) 1 (2.08%) 81 (24.27%)
History of hormonal replacement/contraceptives 66 (17.41%) 5 (10.41%) 61 (18.42%)
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Other studies have suggested that hormonal contraceptives are
a potential risk factor, but the design of our study does not al-
low us to establish risk factors [17].

Of the patients with triple-negative breast carcinoma,
27.69% were either overweight or obese. However, it was
only present in 7.69% of premenopausal women (< 50 years
old), which differs from the findings in other studies. Never-
theless, regarding hormone-positive tumors (luminal A/lumi-
nal B), 4.96% of premenopausal women were overweight or
obese, while 18.79% of postmenopausal women (> 50 years
old) were overweight or obese. This association is in line with
the findings of other studies in which obesity in premenopau-
sal women is not associated with increased risk and may even
be a protective factor for hormone-positive breast carcinoma
[18].

Exogenous hormone therapy, such as hormonal contracep-
tives or postmenopausal hormone therapy, is widely regarded
as an associated risk factor for breast cancer [19]; however,
in our study, we did not find a strong association between the
two, with only 17.41% of patients having a history of exog-
enous hormonal therapy. Of those, only 5.80% were below 50
years of age, while 11.60% were 50 years or older, indicating
that the risk is higher in postmenopausal women.

Conclusion

Breast carcinoma occurs at an earlier age for Mexican women
compared to women in the US. The mean age of diagnosis
for women in this study was 54.63 years. Most of the patients
(66.75%) were diagnosed before age 60. Hormone-positive
tumors were found to be more prevalent older patients, while
high-grade tumors were found more frequently in young pa-
tients, with triple-negative tumors present in 25% of patients
of 40 years of age or younger.
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