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Abstract: Background. Breast cancer (BC) is the most prevalent neoplasm in the female gender, being also the
leading cause of mortality in women worldwide. In Latin American countries such as Mexico, locally advanced
and metastatic stages remain prevalent at the time of diagnosis. Factors involved in the progression of BC are
highly interdependent elements, where non-modifiable risk factors, such as premenopausal and menopause
play a significant role in BC prognosis. Methods. Retrospective cohort study that analyzed clinicopathological
variables of 292 cases of BC evaluating individual risk within premenopausal and postmenopausal women and
probability of survival with a 5-year median follow-up. Results. Our results showed that overall survival (OS)
rate for premenopausal and postmenopausal women at 5-years was 88.1% and 92.6%, respectively.
Premenopausal showed over 3.6-fold increased risk of recurrence at early stages (p=0.0003), and decreased OS
associated to larger tumors (>2 cm) (p=0.0290; HR 4.54; 95%CI 1.58-13.07). In postmenopausal women, we
observed a significant effect on OS associated to negative estrogen receptor (ER-) status tumors (p=0.0014; HR
3.71; 95%CI 1.21-11.39), and Triple Negative (TN) subtype (p=0.0021; HR 4.72; 95%CI 1.05-21.28). These findings
show differences between cohorts and briefly informs prognosis by menopausal status in a Mexican population-

based study, in hopes of improved prevention and detection programs.

Keywords: Breast cancer; risk factors; prognosis; survival

1. Introduction

Breast cancer (BC) is the most prevalent neoplasm in women, with an estimated global
incidence in 2020 of 2,261,419 cases [1], being also the leading cause of mortality in women
worldwide. BC prognosis associates to risk factors within the clinical context of patients as well as
tumor related features [2, 3], which are highly interdependent elements. Non-modifiable risk factors,
such as endocrine environment related to menopausal status play a leading role in prognosis [4],
linked to biological features of the tumor and progression of cancer [5]. In Mexico, most cases
represent locally advanced and metastatic stages at the time of diagnosis [6, 7], whereas younger
women are diagnosed with BC [8-10] compared to developed countries [11].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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2. Materials and Methods

2.1. Study population

The present retrospective cohort study was carried out with clinicopathological information
from female patients affiliated to the Regional General Hospital No. 1 (HGR1) of the IMSS and the
State Center for Oncology Care (CEOM) in Morelia, Mexico, following the approval by the local
ethical committee of both institutions. Of a total of 1883 patients initially retrieved from January 2015
to December 2017, only 292 primary breast cancer patients met our inclusion criteria for the present
study.

2.2. Clinicopathological variables

Patients” demographic information was retrieved from clinical records. We defined the
Estrogenic Index (EI) as the years of endogenous estrogen exposure [12]. We categorized our
population according to menopausal status; as well as TNM prognostic stage groups [13], histological
grade [14, 15], and molecular subtypes guidelines [6, 16]. Overall survival (OS) was defined as the
time from the initial diagnosis to the date of follow-up cutoff. Patients who were lost to follow-up
were considered as censored data in the analysis. The median follow-up was 5 years.

2.3. Statistical analysis

Data processing and comparisons test were performed using GraphPad Prism version 9.1.1,
GraphPad Software, San Diego, California USA. Pearson's y? test was used for bivariate analysis
considering p<0.05 as statistically significant. Relative risk and hazard ratios were calculated with
95% confidence intervals. Survival curves were calculated using the Kaplan-Meier method,
significance was evaluated with Mantel-Cox log-rank test.

3. Results

3.1. Overall clinicopathologic characteristics

The mean age of diagnosis was 53.5 years; mainly overweight and obese (BMI >25 kg/m?)
patients (78.4%; 229/292). Most patients (61.3%) were postmenopausal at the time of diagnosis (Table
I).

Table 1. Demographics, baseline characteristics of the patients.

Variable Premer/:)/fausal Postmixllo(/:pausal p valuet
No. of patients 113/38.7 179/61.3
Age, year, mean (SD) 429459 60.2£9.6 <0.0001
<30 4/1.4 - -
31-40 34/11.6 1/0.3 -
41-50 64/21.9 30/10.3 -
51-60 11/3.8 66/22.6 -
>61 - 82/28.1
BMI* 28.3+5.4 29.7 +5.6 0.5943
<184 2/0.7 1/0.4 -
18.5-24.9 26/9.5 34/12.4 -
25-29.9 43/15.6 62/22.5 -
30-34.9 23/8.4 45/16.4 -
35-39.9 9/3.3 14/5.1 -
>40 4/1.5 12/4.4 -

Age at menarche, year, mean (SD) 12.4+1.6 13.0+1.5 0.0665
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<10 9/4.6 3/1.5
11-12 50/25.5 74/37.8 -
>13 25/12.8 35/17.9 -
Age at 1+ gestation, year, mean (SD) 22.045.3 222459 0.8607
<19 22/16.8 28/21.4 -
20-34 36/27.5 38/29.0 -
>35 3/2.3 4/3.1 -
Parity - - 0.0015
Nullipara 18/7.9 26/11.5 -
1-2 25/11.0 27/11.9 -
3-4 39/17.2 38/16.7 -
>5 10/4.4 44/19.4 -
No. gestations 32+13 4427 -
Breastfeeding, months, mean (SD) 6.6 £5.6 6.3 6.5 0.1820
<6 24/13.1 46/25.1 -
>6 50/27.3 63/34.4 -
Age at menopause, year, mean (SD) - 47.2+5.8 -
<40 - 18/16.1 -
41-54 - 86/76.8 -
>55 - 8/7.1 -
EI*, year, mean (SD) 28.0 £6.5 30.8 £5.6 0.0020
Low 30/16.0 16/8.6 -
Medium 39/20.9 55/29.4 -
High 14/7.5 33/17.6 -
Tumor size, cm, mean (SD) 3.7+3.1 3.3+29 0.2255
<2 43/14.7 81/27.7 -
>2 70/24.0 98/33.6 -
pT - - 0.1868
pT1 41/14.0 77/26.4 -
pI2 37/12.7 61/20.9 -
pT3 15/5.1 11/3.8 -
pT4 20/6.8 30/10.3 -
No. Nodules w/ Mets 2.7+4.7 2.7 3.7 0.8536
pNO 32/17.2 46/24.7 -
pN1 21/11.3 41/22.0 -
pN2 12/6.5 21/11.3 -
pN3 5/2.7 8/4.3 -
Metastasis - - 0.8191
MO 110/37.7 175/59.9 -
M1 3/1.0 4/1.4 -
Histologic grade - - 0.6485

1 24/8.3 38/13.1 -

2 58/20.1 98/33.9 -

3 31/10.7 40/13.8 -
Hormone receptors - - 0.0245
Positive (ER+/PR+) 55/22.3 106/42.9 -
Negative (ER-/PR-) 42/17.0 44/17.8 -

Estrogen receptor - - 0.0028
Positive 65/22.3 133/45.5 -
Negative 48/16.4 46/15.8 -

Progesterone receptor - - 0.2842
Positive 61/20.9 108/37.0 -

Negative 52/17.8 71/24.3 -
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Molecular subtype - - 0.0397
Luminal A 28/9.9 50/17.6 -
Luminal B 36/12.7 84/29.6 -
HER2 12/4.2 16/5.6 -
Triple negative 30/10.6 28/9.9 -
. 0.5928t (ratio
Opverall Survival (mo.) 53.6 £19.4 52.3 £20.7 0.5354)
. 0.2768t (ratio
D d* . 31.4+194 28.9 £18.9
iseased* (mo.) + + 1.090)
. ¥ (rati
Recurrence (mo.) 22.1+134 29.6 +19.0 0 00;‘2 6(0r)a 10

1Body mass index (kg/m?); *Estrogenic index; fChi squared test; *Multiple t-tests. Abbreviations: CI = confidence
interval; RR = relative risk.

3.2. Overall survival

During the median observation time of 64 months, 23.6% (69/292) of patients had evidence of
recurrence/metastasis, 8.9% (26/292) patients died of breast cancer (BC) related causes. The overall
survival (OS) rate of premenopausal and postmenopausal women at 5-years was 88.1% and 92.6%,
respectively. The lung was the most common site of metastasis (23 cases), followed by bone (21 cases)

(Figure 1).
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Figure 1. Kaplan-Meier estimates of percent overall survival in premenopausal and postmenopausal women in
relation to (A) ER status and (B) PR status. C. Overall survival in postmenopausal women according to molecular
subtypes. ER: Estrogen receptors; PR: progesterone receptors.
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Significant associations in premenopausal and postmenopausal patients’ OS are enlisted in
Table II.

Table 2. Survival in premenopausal and postmenopausal patients.

Premenopausal, OS Postmenopausal, OS
Variable p value! HR (95%CI) p value HR (95%CI)
Premenopausal - - 0.1926 1.64 (0.76 - 3.55)
Postmenopausal 0.1926 0.61 (0.28 - 1.32) - -
Tumor size
>2 cm 0.0290 4.54 (1.58 - 13.07) 0.0716 3.08 (1.04-9.14)
<2 cm 0.22 (0.08 - 0.63) 0.33 (0.11 - 0.96)
Nodules
pNO 0.0244 0.16 (0.03 - 0.79) 0.0294 0.19 (0.04 - 0.85)
pN1-pN3 6.35(1.27 - 31.7) 5.35 (1.18 - 24.23)
ER
Positive 0.2260 0.53 (0.18 - 1.53) 0.0014 0.2 (0.05-0.7)
Negative 1.9 (0.66 - 5.51) 5.12 (1.43 - 18.36)
PR
Positive 0.0254 0.29 (0.1-0.84) 0.0189 0.27 (0.09 - 0.83)
Negative 3.45(1.2-9.98) 3.71(1.21-11.39)
Molecular subtype
Triple Negative 0.1599 2.1 (0.64 - 6.89) 0.0021 4.72 (1.05 - 21.28)
All subtypes 0.48 (0.15 - 1.57) 0.21 (0.05 - 0.96)
Recurrence
Yes <0.0001 41.73 (12.19 - 142.9) <0.0001 26.9 (6.32 - 114.5)
No 0.02 (0.01 - 0.08) 0.04 (0.01 - 0.16)

1p value calculated with Mantel-Cox test (Log-Rank); OS: overall survival; HR: hazard ratio; CI: confidence interval.
ER: estrogen receptors; PR: progesterone receptors.

Also

3.3. Decreased OS associated to premenopausal women with larger tumors, and postmenopausal women with
ER-and TN tumors.

Premenopausal women showed diminished OS when presenting larger tumors (>2 cm), lymph
nodes metastasis and progesterone receptor (PR) status. As seen in premenopausal women,
postmenopausal presented diminished survival associated to nodules and PR status; nevertheless,
estrogen receptor (ER) status had a significant effect on OS (p=0.0014) as well as Triple Negative (TN)
tumors, not shared by their counterparts. Along with these findings, recurrence conditioned OS in
both cohorts (p<0.0001) (Figure 2).
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Figure 1. Kaplan-Meier estimates of percent overall survival in premenopausal and postmenopausal women in
relation to (A) tumor size (tumor dimensions of >2 vs <2 cm at major axis) (B) nodules and (C) recurrence. pN:

nodules according to TNM anatomical staging.

4. Discussion

Menopausal status represents a non-modifiable risk factor for breast cancer (BC) prognosis [17],
due to hormonal and molecular traits between premenopausal and postmenopausal population.
Most BC cases are diagnosed in older women [18], in our study the mean age of diagnosis was 53.5
years, similar to previous reports in Mexican population [8-10], with 13.7% of cases identified at
young ages (<40 years), a higher incidence than developed countries [19]; furthermore,
premenopausal women showed over 3.6-fold increased risk of recurrence at early stages, and poor
outcome in younger women [20]. Molecular subtypes have different age-incidence profiles at the
time of menopause [21]; in our study, postmenopausal women with Triple Negative (TN) subtype
tumor showed a significantly lower OS. ER+ status was significantly higher in postmenopausal
women, which correlates to previous findings [22].

Numerous studies have indicated that obesity is a risk factor for breast cancer, especially in
postmenopausal women [23], however, this association was not found in our study. Menopausal
status had no direct impact in overall survival [24], which can be attributed to advances in treatment,
early diagnosis at all ages, and mammography screening.

5. Conclusions

Lymph node metastases, PR status and recurrence showed significant effect on OS in both
cohorts, while larger tumor size represented a significant effect on overall survival of premenopausal
women, and ER status and TN represented significant effect on OS of postmenopausal women. Body
mass index and HER2 status association was not significant with OS. These findings underline the
need to investigate the breast cancer burden in Mexican population-based studies by menopausal
status to inform prognosis, prevention, and improved detection programs.
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