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Abstract
Background: The regional disparities in Mexico impact the incidence and mortality of breast cancer (BC).
Despite Guerrero state has a high grade of economic marginalization, it presents mortality lower than the
national average. Clinical, pathological, and epidemiological assessment will help to understand the
source of these differences.
Objective: Describe the clinical, pathological, and overall survival of patients with BC from Guerrero and
compare them with other reports from the Mexican population.
Materials and Methods: Kaplan-Meier method was used to estimate overall survival time over a
retrospective cohort of breast cancer patients treated at the Instituto Estatal de Cancerología “Dr. Arturo
Beltrán Ortega (IECan) during 2010-2020. The Cox proportional hazards model was used to determine the
prognosis factors.
Results: A total of 923 women were included. 3.5% and 37.9% of patients were classified as Stage I and II;
for locally advanced stages III and IV, it has been observed 36.1% and 14.3% of patients respectively. The
most frequent histological type was ductal carcinoma (82.7%). The molecular subtype percentage found
were HR+/HER2- (35.1%), HR±/HER2- (15.9%), HR±/HER2+ (14.4%), HR-/HER2+ (13.5%) and HR-/HER2 (21%). The median follow-up was 49 months. Five-year survival for the entire cohort was 78% (95% CI, 7382%), and 31% for metastatic disease (95% CI, 26.7-37.1%).
Conclusion: The Guerrero state shares epidemiological parameters with other regions of Mexico; despite
this, presents frequently one of the most aggressive molecular subtypes of breast cancer; so, the
understanding of its lower mortality requires further analysis.

Introduction
Breast cancer (BC) is the most common malignant tumor in women worldwide and represents the leading
cause of death from cancer (1). Despite the advances in diagnosis and treatment, 45% of the global
incidence occurs in developing countries, representing 55% of all deaths. In Mexico, Globocan estimates
that BC incidence and mortality is 39.5 and 9.9 cases per 100,000, respectively (2). Besides, the Instituto
Nacional de Cancerología (National Cancer Institute, INCan) and Fundación de Cancer de Mama (Breast
Cancer Foundation, FUCAM), two reference institutions in BC in our country have taken the task of
describing accurately the clinical and epidemiological characteristics in the Mexican population (3, 4).
Despite these institutions concentrate information from patients of different geographical regions, is still
necessary to explore the behavior of this disease locally, especially in regions where the ethnic origin is
diverse, social and economic marginalization presents a health challenge, or the local health
infrastructure presents issues in the care of BC patients (4).
In Mexico, the biological, social, and cultural disparities between populations' have an impact on the BC
incidence and mortality; it has been reported epidemiological differences between the north, center, and
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southeast geographic regions; especially in the last one which presents high marginalization but one of
the lowest mortality rate in the country (5). Today, local and regional epidemiological information is
essential, the BC standard management considers broad aspects, including epidemiological, clinical, and
anatomopathological factors; this information allows to stratify patients into BC risk groups to treat and
follow them; so, identifying each local population characteristics will allow a better approach from
preventive medicine (3, 6, 7). To understand the mortality rate differences observed in national studies,
this study focuses on describing the clinical, pathological, and epidemiological characteristics of breast
cancer patients from Guerrero and compares them with other reports from the Mexican population.

Materials And Methods
A retrospective cohort study of breast cancer patients treated at the Instituto Estatal de Cancerología “Dr.
Arturo Beltran Ortega” (IECan) from Acapulco, Guerrero, Mexico was conducted. This study was approved
by the Research Ethics Committee; the study was considered minimal risk; so, informed consent was not
required. A total of 923 medical records of patients were reviewed, patients who underwent
diagnosis/treatment within the institute, whose follow-up was 10 years, and were covered by the Fondo
de Protección contra Gastos Catastróficos (Catastrophic Expenses Protection Fund) were included. The
clinicopathological characteristics, treatment, histopathological type, immunohistochemistry (IHC) profile,
and current patient status were analyzed. Histopathologic evaluations were performed by pathologists;
the presence of hormone receptors (HR) was determined by IHC using the H-Score (5). A score greater
than 10 (more than 10% positive cells) was used to define estrogen receptor (ER) and progesterone
receptor (PR) positivity. HER2 status was determined by IHC; those samples identified as zero (no
membrane staining) or 1+ (weak and incomplete staining) and 2+ (nonspecific) or negative Fluorescent

In Situ Hybridization (FISH) were considered negative. Tumors were considered HER2 + if they were
classified as 3 + on membrane staining or amplified FISH. According to the IHC results the samples were
classified as luminal A (RH+/HER-), luminal B (RH ±/HER2- and RH ±/ HER2+), HER2 positive
(RH-/HER2+), triple-negative (RH-/HER2-). The clinical staging of each patient was established by
standardized universal criteria, using the TNM system of the American Joint Committee on Cancer
(AJCC), based on tumor size, lymph node status, and metastasis. The Scarff-Bloom-Richardson (SBR)
histological grade was used to establish the degree of malignancy.

Statistical analysis
Risk factors were categorized based on those described in various epidemiological studies of breast
cancer, overall survival (OS), and Disease-free survival (DFS) was determined using the Kaplan-Meier
method. Statistical differences between survival functions for clinical characteristics were calculated
using the Log-Rank or Wilcoxon test. An adjusted Cox proportional hazards model was used to identify
the clinical variables predictive of survival in the study population. A p ≤ 0.05 was considered statistically
significant. All analyzes were performed in SPSS v.25.
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Results
The study reviewed and analyzed 923 medical records of patients diagnosed with breast cancer from
January 2010 to December 2020. The mean age at the time of diagnosis was 53.0 with an SD of ± 12.0,
with an age range from 19 to 93 years old. The population consisted of 91.3% women from the 7 regions
of the state of Guerrero (Supplementary 1), the remaining 8.7% corresponded to patients from
neighboring states such as Michoacán, Morelos, and Oaxaca, as well as native women from other states,
who reside permanently in Guerrero; despite this, all patients were included in the study (Suplemmentary).
The principal comorbidities observed were type II diabetes at 7.5%; hypertension at 7.2%; type II
diabetes/hypertension at 14.7% and others at 2.1% of patients. Related to familiar cancer history, 17.2%
of the population presented a first-degree family with a cancer diagnosis. We have also observed that the
average age of menarche is 12.9 ± 1.3 years, the first pregnancy was at 21.6 ± 5.2 years, while
menopause was 45.7 ± 5.1 years: in 236 (25.6%) patients reported the use of contraceptives (Table 1).
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Table 1
Description of demographic and reproductive factors in BC patients.
Characteristic

Frequency (%)

Age, years (mean ± SD)

53.0 ± 12.0

Median (Rank), years

52 (19–93)

Family history of cancer

Comorbidity

Reproductive factors

No

764 (82.8)

Yes

159 (17.2)

Diabetes

64 (6.9)

Hypertension

137 (14.8)

Diabetes and Hypertension

65 (7.0)

Other

13 (1.4)

Age at menarche, years ( mean ± SD)

12.9 ± 1.3

Median (Rank), years

13 (9–17)

Age first pregnancy, years (mean ± SD)

21.6 ± 5.2

Median (Rank), years

20 (13–45)

Oral contraceptive use

236 (25.6)

Age at menopause, years (mean ± SD)

45.7 ± 5.1

Median (Rank), years

47 (23–63)

Menopausal status
≤ 50

590 (64)

> 50

89 (10)

Regarding the diagnosis of breast cancer, it has been observed that 41.4% of patients were in stage I and
II clinical stages at the time of diagnosis, 3.5% in stage I and 37.9% for stage II; for locally advanced
stages III and IV, it has been observed 36.1% and 14.3% of patients respectively, for the rest 8.2% there
was insufficient information to classify the carcinoma. Concerning to histological type of BC, 82.7% of
patients presented ductal carcinoma (Table 2).When the tumor was segmented by histological grade, of
the total, 7.2% corresponded well-differentiated tumors or grade I, 45.9% moderately differentiated (grade
II) and 40.6% poorly differentiated (grade III). The molecular subtype most common was HR+/HER2(35.1%, n = 324), HR±/HER2- (15.9%, n = 147), HR±/HER2+ (14.4%, n = 133), HR-/HER2+ (13.5%, n = 125)
and HR-/HER2- (21%, n = 194) (Table 2).
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Table 2
Clínical and pathological characteristics of BC Patients.
Variable

Characteristic

Frequency (%)

Histopathology

Ductal

763 (82.7)

Lobular

38 (4.1)

Other

122 (13.2)

≤ 2 cm

431 (46.7)

2–5 cm

361 (39.1)

> 5 cm

54 (5.9)

Low

66 (7.2)

Intermediate

424 (45.9)

High

402 (43.6)

Positive

467 (51)

Negative

432 (47)

I

32 (3.5)

II

350 (37.9)

III

333 (36.1)

IV

132 (14.3)

HR+/HER2NEU-

324 (35.1)

HR±/HER2NEU-

147 (15.9)

HR±/HER2NEU+

133 (14.4)

HR-/HER2NEU+

125 (13.5)

HR-/HER2NEU-

194 (21)

Mastectomy

894 (96.9)

Breast-conserving surgery

29 (3.1)

Adjuvant

469 (49.8)

Neoadjuvant

363 (39.4)

Yes

557 (60.3)

No

366 (39.6)

Tumor size

Histologic grade

Lymph node metastasis

Clinical stage

Molecular subtype

Surgical treatment

Chemotherapy

Radioteraphy
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Related to treatment, 96.9% of the population underwent a mastectomy, 89.2% received chemotherapy,
from which 49.8% were adjuvant and 39.4% were neoadjuvant, while 60.3% of the population received
radiotherapy (Table 2). Median follow-up for the entire cohort was 49 months (Q1-Q3, 31 to 69 mo.).
Thirty-one percent of patients (n = 290) presented metastatic disease, and 24.6% (n = 227) died. The
median overall survival (OS) was 93 months (95% CI 80.48-105.51 mo.). The 5-year OS was 78.0 months
(95% CI, 73.01–82.98 mo.), and for those with metastatic disease, it was 31.91 months (95% CI, 26.7037.13 mo.). Survival curves according to demographic and clinical characteristics can be seen in Fig. 1.
Multivariate analysis showed that survival is associated with age at the time of diagnosis, it is
significantly lower in patients aged ≤ 40 years, histological grade 3, advanced stage of diagnosis, tumor
size, and HR ±/HER2+, HR-/HER2+, HR-/HER2- tumors (Table 3).
Table 3
Multivariate analysis for breast cancer-specific survival (Cox
proportional regression model)
Multivariate analysis
HR

(95% CI)

p value

≤ 40

−

−

−

> 40

2.090

1.56–2.81

< 0.001

I

−

−

−

II

0.273

0.059–1.256

0.095

III

0.327

0.071–1.512

0.153

IV

0.487

0.103–2.288

0.362

Characteristic
Age, years

Clinical stage

Breast cancer subtype
HR+/HER2-

Luminal A

0.38

0.26–0.56

< 0.001

HR±/HER2-

Luminal B

0.36

0.22–0.59

< 0.001

HR±/HER2+

Luminal B

0.68

0.45–1.02

0.064

HR-/HER2+

Her2 +

−

−

−

HR-/HER2-

Triple negative

1.06

0.73–1.52

0.8

No

−

−

−

Yes

31.54

16.60-59.93

< 0.0001

Metastasis
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Discussion
Breast cancer is the most common neoplasm in women in Mexico (5). INCan and FUCAM have taken on
the task of describing the clinical-epidemiological characteristics of the populations they serve; despite
this, it is still necessary to explore and understand the behavior of BC in other country regions (4). Three
of the most marginalized states of México (Guerrero, Oaxaca, and Chiapas) are in the lowest BC mortality
rate in the country (5). This mortality rate is still unexplained; therefore, we have analyzed several
prognostic factors that could be related to this and compared them to other regions of the country.
Reports from the states of Jalisco, Mexico City, and Veracruz have contributed significantly to the study
of breast cancer epidemiology in our country, and the two first had one of the highest mortality rates in
the country. The findings of the previous reports give an approximation of the heterogeneity of the
disease and outcomes depending on the geographical region analyzed. One of the most relevant
characteristics is the age at the time of diagnosis; Rodríguez et al. in 2017 described that in Mexico the
mean is 53 years old, lower than reported of populations in developed countries (3). On the other hand,
the clinical stage is another important characteristic in the Mexican population: diagnosed patients
present more advanced stages, compared to the data published by countries that have early detection
programs (3, 6). In Guerrero, the incidence by age group shows a behavior like that described by
Rodríguez et al., the average age at diagnosis was 53 years, where the groups with the highest prevalence
were 41 to 50 years and 51 to 60 years.
The histological grade is considered a determining factor of the biological behavior of the tumor and a
useful prognostic tool. The population presented a greater number of cases with intermediate and high
histological grade, both with a similar incidence, as reported by INCan, FUCAM, and the Breast Clinic of
the Instituto Jalisciense de Cancerologia (Guadalajara, México) where 90% of the patients presented
histological grade II and III (2, 4, 8). Hormone receptors (estrogen and progesterone) and overexpression
of the HER-2 oncoprotein are important prognostic and predictive factors (5). According to the 2019
Colima Consensus on Breast Cancer, the classification of the subtypes was established as Luminal A,
Luminal B, HER-2, and Triple-negative, while their immunohistochemical approach was Luminal A
(HR+/HER2-), Luminal B HR ±/HER2- and HR ±/ HER2+), HER-2 (HR-/HER2+), and Triple-negative
(HR-/HER2-) (5). Our subtypes analysis was based on the immunohistochemical approach since it gave
us a broad overview of their behavior and allowed us to establish differences between them.
When we tried to contrast our results with data from other's institutions, as INCan, FUCAM, Jalisco, and
Veracruz, we found that different workgroups disagree in the reporting of their results; so, to compare
them, we standardized the data from different populations according to the Classification of Colima
Consensus. In Guerrero, 65.4% of the tumors are of the luminal subtype (HR+/HER2-, HR ±/ HER2- and
HR±/HER2+), like Veracruz (65.4%), slightly different from Jalisco (68%) and INCan (60.7%), but not so
for FUCAM (76.6%). Regarding the HER2 + tumor subtype, Guerrero, showed a prevalence of 14%, slightly
higher than the 9% reported by FUCAM and the 11% in Jalisco and Veracruz, while we observed that
HER2 + is more prevalent in INCan (23%). Finally, the triple-negative subtype in Guerrero presented a
prevalence of 21% equal to that reported by Jalisco and slightly lower than 23.5% of the cases in
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Veracruz. Interestingly, the prevalence of the triple-negative subtype in INCan (16%) and FUCAM (15 %) is
lower than the data previously cited (2–4, 9)
Comparing our survival results, we found that the median follow-up was 49 months, higher than that
reported by INCan (40.5 months), Jalisco (46.8 months), and FUCAM (28 months). The 5-year overall
survival in Guerrero was 78% like that reported by Jalisco (78.5%), a percentage slightly lower than the
survival reported by INCan (82%) and FUCAM (83%). Regarding survival by subtypes, Guerrero presented
80% survival for the luminal subtype (HR+/HER2 NEU- and HR±/HER2-), lower than that reported by
FUCAM and Jalisco, who reported 89%. When these subtypes were individually analyzed, we found that in
Guerrero the survival of patients with the HR+/HER2- subtype was 76% vs 84 of the patients who
presented the HR ±/HER2- subtype. On the other hand, Guerrero and FUCAM presented the same survival
percentage for the HR±/HER2 + subtype, while Jalisco reported 82%. For HER2 + Guerrero showed a 70%
survival, this data is like the 69% reported by the FUCAM. Finally, the survival for the triple-negative
subtype in Guerrero was 73%, the same as that reported by the FUCAM, while Jalisco reported a 70%
survival rate (2–4). The differences in the tumor subtype in our population compared to populations from
other states provides important data in the study of tumor heterogeneity.
Most of our patients were diagnosed with advanced-stage breast cancer, this fact can be attributed to the
high rate of population marginalization. This condition is evidence of a low educational and health level,
where the per capita income is one of the lowest in comparison with the rest of the states of Mexico(10).
Other possible causes of these differences can be attributed to the influence of factors such as
population aging, the “westernization” of the lifestyle, deficiencies in health education and information, as
well as the genetic background of each population (5). Although several factors were included to identify
regional differences that could explain the BC lower mortality found in Guererro, the results only display a
relatively higher triple-negative frequency in this study in comparison to other reports, but we have not
found a difference in survival between patients with this diagnosis. Currently, our country does not have
studies that make a detailed description of this characteristic in a particular BC population;
understanding the molecular and cellular mechanisms of tumor heterogeneity is relevant in the search for
individualized treatments.
In conclusion, the characterization of the clinical-epidemiological profile of each region is essential in the
identification of risk and prognostic factors, which are essential in the improvement of strategies aimed
at decision making for individualized treatment. In the case of Guerrero, despite the marginalization, most
of the epidemiological parameters are shared with other entities in various reports in the literature, only
the frequency of the triple-negative being different in the population of this study. Therefore, the BC
mortality rates differences are still unexplained and required further analysis; however, it is noted that it is
necessary to follow a specific parameters to be able to report breast cancer cases at the national level to
make appropriate comparisons at the national and local levels.
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Figure 1
Overall survival according to relevant clinical and demographic characteristics. (A) Age; (B) clinical stage
at diagnosis; (C) histologic grade; and (D) breast cancer subtypes RH +/HER- (Luminal A), RH ±/HER2-,
RH ±/ HER2+, RH-/HER2+ (HER2+), RH-/ HER2-(Triple negative).
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