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Breast cancer stage, molecular subtype and survival in patients 
with obesity: a real-world study
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Background: Breast cancer (BC) is a leading cause of cancer-related deaths worldwide. Obesity, an 
established risk factor for BC in postmenopausal women, may also affect prognosis. This study evaluated the 
impact of obesity on the survival of BC patients treated at a public reference center in Brazil.
Methods: A retrospective cohort study was conducted with 7,424 BC patients treated at Hospital da 
Mulher (São Paulo, Brazil) from January 2011 to June 2021. Patients were categorized into four groups 
based on body mass index (BMI): underweight, healthy weight, overweight, and obese. Clinical, pathological, 
staging, and immunohistochemistry data were analyzed. Survival outcomes (overall and progression-free) 
were assessed using Kaplan-Meier estimates, with comparisons via logistic and Cox regression.
Results: Among the patients, 67.81% were overweight or obese, and 64.82% were postmenopausal 
(assumed ≥50 years old). A total of 6,992 patients were included in the survival analysis, with 3.79% 
succumbing to BC. No statistically significant differences in overall or progression-free survival were 
observed across BMI categories.
Conclusions: While obesity is highly prevalent among Brazilian women with BC, it did not significantly 
impact survival outcomes in this study. These findings underscore the need for prospective studies to explore 

	
^ ORCID: André Mattar, 0000-0001-5973-623X; Marcelo Antonini, 0000-0002-1996-7428; Francisco Pimentel Cavalcante, 0000-0002-
7156-2890; Felipe Zerwes, 0000-0002-1643-727X; Eduardo Camargo Millen, 0000-0002-2113-6324; Fabricio Palermo Brenelli, 0000-
0003-0589-1423; Antônio Luiz Frasson, 0000-0003-1860-6898; Leonardo Ribeiro Soares, 0000-0002-9448-6114; Marcelo Madeira, 0000-
0001-9429-3067.
* These authors are members of BBREAST Group: Brazilian Breast Cancer Association Team.

https://crossmark.crossref.org/dialog/?doi=10.21037/cco-24-139


Mattar et al. BC stage, subtypes, and survival in obesityPage 2 of 14

© AME Publishing Company.   Chin Clin Oncol 2025;14(5):52 | https://dx.doi.org/10.21037/cco-24-139

Introduction

Significant advances in breast cancer (BC) diagnosis and 
treatment have been achieved in the last decades, however, 
BC continues to be highly prevalent and lethal among 
women worldwide, accounting for over 2 million new 
cases and 665,684 deaths in 2020 (1). In Brazil, BC is 
the leading cause of cancer-related death among women, 
responsible for 14.23 deaths/100,000 women (2). Obesity 

is also a global public health problem as its incidence has 
tripled since 1975, especially in low- and middle-income 
countries. Currently, 13% of the adult population in the 
world is obese (3). Obesity is an established risk factor 
for several types of cancer, including BC, particularly in 
postmenopausal women (4). In Brazil, 3.8% of cancers are 
related to high body mass index (BMI), mostly in women (5). 
Case-control and cohort studies found that overweight and 
obesity increase the risk of BC by 1.5–2.24-fold in the Asian 
population, especially in postmenopausal women (6-9). 
Gaining weight along adult life also increases the risk of BC, 
as a Swedish study showed an odds ratio (OR) of 2.04 [95% 
confidence interval (CI): 1.20–3.48] for postmenopausal 
women who gain ≥30 kg in adult life (10). 

Several mechanisms are involved in the tumorigenic effect 
of obesity. Metabolic syndrome causes hyperinsulinemia that 
leads to insulin resistance, stimulates insulin-like growth 
factor 1 receptor, and activates cell proliferation pathways, 
resulting in tumor growth (11). Patients with obesity have 
increased leptin levels, that is related to tumor growth, as 
leptin receptor stimulates proliferative pathways (JAK2/Stat2, 
PI3K, ERK1/2) and increases the risk of metastasis (11-13). 
The adipose tissue stimulates transcription factors and 
mitogenesis through the recruitment of macrophages and 
release of pro-inflammatory cytokines (14). Postmenopausal 
women with obesity may present high estrogen levels due 
to increased aromatase expression in adipose tissue (15) and 
low sex hormone-binding proteins, increasing estrogen’s 
bioavailability (16). 

Obesity may also be a prognostic factor for BC in all ages, 
as it increases the risk of surgery complication, decreases 
the response to chemotherapy, and increases mortality 
(17-19). Besides the altered hormonal and physiological 
environment contributing to tumor progression in obesity, 
we can expect a delay in the clinical diagnosis (non-screened) 
of BC in patients with obesity due to a greater volume of 
breasts, encumbering the early detection of a nodule (20). 
Patients with obesity or overweight tend to receive sub-
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optimal treatment affecting prognosis as standard doses of 
adjuvant chemotherapy are used instead of weight-based 
doses (21). 

Further investigation of the factors involved in patients 
with obesity and BC is needed, because it contributes to 
create strategies to improve survival. This study aimed to 
evaluate if obesity was related to poor prognosis of patients 
with BC in Brazil. We present this article in accordance 
with the STROBE reporting checklist (available at https://
cco.amegroups.com/article/view/10.21037/cco-24-139/rc).

Methods

Study design and population

In this retrospective, single center, cohort study, an 
electronic database from Pérola Byington Hospital (in 
São Paulo, SP, Brazil) containing over 14,000 medical 
records of women with gynecologic cancer were used to 
select patients with BC followed between January 2011 
and June 2021. All included women had a confirmed 
diagnosis of invasive BC, classified by histological type 
and immunohistochemistry according to the presence 
of estrogen receptor (ER), progesterone receptor (PR), 
human epidermal growth factor receptor 2 (HER2), and 
Ki-67. Patients were divided into triple negative, luminal A 
(Ki-67 <15% and ER+ and PR+), luminal B (Ki-67 ≥15% 
and ER+ and PR+), and HER2+ [HER2 3+ or fluorescence 
in situ hybridization (FISH) test-positive or chromogenic 
in situ hybridization (CISH)-positive]. Patients were not 
included if data about BMI was missing, if they had T0N0 
in diagnosis, or TXN0 at diagnosis and at surgery, or 
TXN0 at diagnosis and no information at surgery. Patients 
were excluded in the absence of date of death or date of 
last consultation, or the time period between diagnosis 
and death/or last medical appointment. Menopausal status 
was inferred using age ≥50 years as a proxy, as direct data 
was unavailable. Patients were divided in four groups 
according to BMI categories and it was calculated using 
height and weight measurements obtained at the time  
of BC diagnosis, defined by weight (kg)/height2 (m2):  
<18.5 kg/m2, underweight; 18.5 to <25 kg/m2, healthy 
weight; 25 to <30 kg/m2, overweight; ≥30 kg/m2, obese. 

During the follow-up patients were treated according to 
institutional guidelines. Surgical treatment was conservative 
for tumors up to 3 cm in diameter with free surgical 
margins, followed by breast radiotherapy. Mastectomy was 
indicated in patients with tumors >3.0 cm or multifocal. 

Patients with positive receptor tumors (ER+ and/or PR+) 
were treated for at least 5 years with tamoxifen and/
or aromatase inhibitors depending on their menopausal 
status and side effects. Patients with high-risk disease were 
treated for 10 years with tamoxifen, 7 years with aromatase 
inhibitors or a switch (5 years of tamoxifen followed by 
5 years of aromatase inhibitors). Radiotherapy of the 
chest wall and breast was indicated in breast conservative 
surgery, or more than four lymph nodes involved. Axillary 
radiotherapy was indicated in cases of stage III BC or with 
more than four lymph nodes involved. The chemotherapy 
regimens used were based on anthracyclines and taxanes 
if patients had a high risk or needed chemotherapy up 
front. Most of intermediate risk luminal BC received 
anthracycline-based chemotherapy or docetaxel and 
cyclophosphamide (TC). Trastuzumab was approved for 
early HER2+ patients’ treatment in the Brazilian public 
healthcare setting in July 2012; however, its provision 
was effective only in January 2013. Thus, we observed a 
proportion of patients who did not receive trastuzumab 
because of this gap between approval and provision. In 
addition, between 2012 and 2018, a molecular confirmation 
of HER2 amplification was mandatory for patients to be 
considered eligible to receive treatment with trastuzumab. 
Unfortunately, in some cases, a negative or inconclusive 
result excluded them to be treated with trastuzumab. 
Since 2018,  however,  a l l  immunohistochemical ly 
HER2+ patients who have a tumor larger than 0.5 cm 
are considered eligible for adjuvant treatment with 
trastuzumab and CISH/FISH exam is no longer required. 
Only stage 3 or lymph node positive are eligible for 
trastuzumab in neoadjuvant setting. Among early HER2+ 
patients who received trastuzumab in (neo)adjuvant 
setting, we observed that most patient were treated with 
concomitant chemotherapy. According to the clinical 
protocol and therapeutic guidelines for BC published by 
the Brazilian federal government (22), an anthracycline-
based regimen (doxorubicin plus cyclophosphamide 
followed by docetaxel or paclitaxel) is recommended for 
early HER2+ patients. Indeed, almost 90% of the patients 
received anthracycline in association to the trastuzumab. 
None of our patients received pertuzumab (neo, adjuvant 
or in the metastatic setting), approved for metastatic 
setting in 2021 or cyclin inhibitor (such as abemaciclibe, 
ribociclibe or palbociclibe) because these drugs were 
approved in 2022 and are not available yet in the Brazilian 
public health system.

https://cco.amegroups.com/article/view/10.21037/cco-24-139/rc
https://cco.amegroups.com/article/view/10.21037/cco-24-139/rc
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Ethics

The study was conducted in accordance with the 
Declaration of Helsinki and its subsequent amendments. 
The study was approved by the Institutional Review Board 
of Women’s Health Reference Center at Pérola Byington 
Hospital (reference No. 2.213.876). Informed consent was 
waived in this retrospective study. 

Outcomes

The overall survival (OS) was the primary outcome, 
evaluated by the comparison of the incidence of death from 
BC among groups. Only deaths due to BC as a primary 
disease or metastasis of some organs as a primary disease 
and then BC were considered. For censored patients 
(without death), the date of the last consultation was 
considered. The start date was the date when BC was first 
diagnosed. 

Progression-free survival (PFS) was measured using 
the period between the end of the latest adjuvant therapy 
session and the first local and systemic recurrence, or 
the date of surgery for those receiving neoadjuvant 
therapy and the date of recurrence. The date of the last 
consultation was considered for censored patients. Patients 
whose time between outcome/censored and beginning 
of adjuvant/neoadjuvant therapy was negative were 
excluded. The number of patients achieving pathological 
complete response (pCR) after neoadjuvant treatment 
were also evaluated. There are two ways to assess pCR, 
one considering the complete response and the in situ 
response (pT0N0 and pTisN0) and the other considering 
only the complete response (pT0N0) (23). In this study, we 
considered pCR as T0N0 or TisN0. 

Statistical analysis

The descriptive analysis was expressed as continuous 
variables in summary measures (mean, median, standard 
deviation, and quartiles), while categorical variables were 
expressed in frequencies and percentages. The Kaplan-
Meier method was used for survival graphs, the Log-rank 
method to evaluate the difference between the survival 
curves, and Cox regression to calculate the hazard ratio (HR) 
and OR for death. Multivariate Cox regression models 
were adjusted for age, tumor stage, histological type, and 
molecular subtype, while logistic regression was used to 
assess predictors of pathological complete response in 

patients undergoing neoadjuvant therapy. In our survival 
analysis, deaths from non-BC causes were treated as 
censored events. To explore potential stage-specific effects, 
we performed a stratified survival analysis by cancer stage 
(I, II, and III). The significance level adopted in the tests 
was 0.05, two-tailed hypotheses considered, and the CIs 
constructed are 95%. R version 4.1.1 software was used to 
carry out all analyses.

Results

A total of 10,117 patients were screened, 7,424 were 
included, and 6,992 were considered for the survival 
analysis (see flow-chart of patients’ selection in Figure 1). 
Information about age were missing for nine patients; 
therefore 7,415 patients were considered for baseline 
characteristics according to BMI. The mean age was 
55.12±12.47 years at diagnosis and the mean BMI was 
27.97±5.55 kg/m2. 

Table 1 shows age, staging, and molecular subtype of the 
study population according to BMI groups. Patients with 
obesity corresponded to 30.81% of the study population, 
and 64.83% of them were ≥50 years old (postmenopausal) 
(P<0.001). For each BMI group, most patients were 
postmenopausal (P<0.001), without significant difference 
among groups (P=0.21). Considering staging by breast 
(n=6,872), 42.97% of the underweight group were stage 
III, 41.90% of the healthy weight, 42.79% of overweight, 
and 39.38% of obese groups were stage II (P<0.001 within-
group; P=0.094 among groups). Molecular subtype did not 
differ neither within the group (P=0.068) nor among groups 
(P=0.12). 

Survival outcomes

A total of 6,992 patients were included in the survival 
analyses, corresponding to 7,090 breasts. Characteristics 
of the population included in the survival analysis are 
presented in Table S1. 

During the 10-year follow-up, 265 patients (3.79%) 
died from BC. Figure 2 shows the Kaplan-Meier estimates 
of OS according to BMI (P=0.12). There was no statistical 
difference when comparing the degree of obesity 
(overweigh, grade I to III) with OS (Figure S1). There was 
no statistically significant difference in OS according to 
menopausal status (Figure 3). 

According to the multivariate Cox-regression analysis 
results, none of the variables evaluated significantly 

https://cdn.amegroups.cn/static/public/CCO-24-139-Supplementary.pdf
https://cdn.amegroups.cn/static/public/CCO-24-139-Supplementary.pdf
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Figure 1 Flow-chart of patients’ selection. BMI, body mass index; PFS, progression-free survival.

Total patients 
screened
N=10,117

Total patients 
included
N=7,424

Overall survival 
analysis
N=6,992

PFS  
neoadjuvant therapy

N=130

PFS
Adjuvant therapy

N=299

Total included
N=415

Total included 
N=286

Excluded (N=2,693):
• No BMI (N=2,686)
• T0N0 at diagnosis (N=6)
• TXN0 at diagnosis and surgery (N=1)

Excluded (N=432):
• No date of death (N=110)
• No date of last consultation (N=316)
• Inconsistent data (N=6)

Excluded:
• No adjuvant therapy 

(N=6,706)

Excluded:
• No adjuvant therapy 

(N=6,577) 

Excluded:
• Missing data (N=156)

Excluded:
• Missing data (N=116)

Table 1 Baseline characteristics of 7,415 Brazilian women with diagnosis of breast cancer by body mass index

Characteristics Underweight Healthy weight Overweight Obese Overall P value

Menopausal status 0.21

Number by patient 124 (1.67) 2,263 (30.52) 2,743 (37.00) 2,285 (30.81) 7,415 (100.0)

Premenopausal (<50 years old) 40 (0.54) 917 (12.37) 963 (12.99) 688 (9.28) 2,608 (35.17)

Postmenopausal (≥50 years old) 84 (1.13) 1,346 (18.15) 1,780 (24.00) 1,597 (21.54) 4,807 (64.83)

Staging 0.09

Number by breast 121 (1.76) 2,095 (30.49) 2,538 (36.93) 2,118 (30.82) 6,872 (92.68)

I 18 (0.26) 439 (6.39) 560 (8.15) 443 (6.45) 1,460 (21.25)

II 40 (0.58) 878 (12.78) 1,086 (15.80) 834 (12.14) 2,838 (41.30)

III 52 (0.76) 694 (10.10) 786 (11.44) 772 (11.23) 2,304 (33.53)

IV 11 (0.16) 84 (1.22) 106 (1.54) 69 (1.00) 270 (3.92)

Molecular subtype 0.12

Number by breast 114 (1.68) 2,058 (30.36) 2,506 (36.96) 2,102 (31.00) 6,780 (91.44)

Luminal A 18 (0.27) 381 (5.62) 456 (6.73) 391 (5.77) 1,246 (18.39)

Luminal B 43 (0.64) 764 (11.27) 961 (14.17) 872 (12.86) 2,640 (38.94)

HER2+ 24 (0.35) 449 (6.62) 505 (7.45) 373 (5.50) 1,351 (19.92)

Triple negative 29 (0.43) 464 (6.84) 584 (8.61) 466 (6.87) 1,543 (22.75)

Data are presented as n (%). HER2+, human epidermal growth factor receptor 2-positive.
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impacted the OS of patients with BC (see Table 2). 
To investigate whether the impact of BMI on prognosis 

varied by disease stage, we conducted a stratified survival 
analysis across cancer stages I, II, and III, but found no 
statistically significant differences in OS across BMI 
categories within each stage (Table S2). 

To address the possible differences between the obesity 

grades, a subgroup analysis stratifying obesity into grades 
I, II, and III were made. The results showed no statistically 
significant differences in survival among these categories 
(Table S3).

No significant differences in OS across BMI categories 
were observed within each subtype. These results have been 
summarized in the “Results” section and are presented in 
detail in Table S4.

PFS 

Of the 299 patients (stages I and II) receiving adjuvant 
therapy with complete data, 35 (11.7%) had a systemic 
recurrence. Figure 4 shows the curves of PFS according to 
patients’ BMI (P=0.44). 

A total of 130 patients (stage III) receiving neoadjuvant 
therapy had complete information on recurrence. Forty-
two presented systemic recurrence, without significant 
difference according to patients’ BMI (P=0.39) (see 
Figure 5). Two patients presented local recurrence after 
neoadjuvant therapy, without any statistical difference 
among groups (P=0.62) (Figure 6). 

For the logistic regression, patients who did not have a 
BMI value, T0N0 at diagnosis, or response value at surgery 
were excluded, leaving 6,527 patients or 6,617 breasts. 
The regression was constructed considering the breasts 
achieving pCR. BMI did not significantly impact the results 
(Table 3). The variables that significantly impacted the 

Figure 2 Breast cancer-specific survival by BMI categories. BMI, 
body mass index.

Figure 3 Breast cancer-specific survival according to menopausal status and BMI categories. (A) Pre-menopausal. (B) Postmenopausal. BMI, 
body mass index.
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Table 2 Multivariate Cox-regression analysis in the overall survival of patients with breast cancer

Variable Reference Hazard ratio (95% CI) P

BMI

Healthy weight Underweight 0.91 (0.08–9.86) 0.94

Overweight Underweight 1.86 (0.17–20.08) 0.61

Obese Underweight 0.93 (0.09–9.45) 0.95

Histological type

Tubular carcinoma Ductal in situ 0.00 (0.00–Inf) >0.99

Mucinous carcinoma Ductal in situ 0.69 (0.02–23.74) 0.84

Papillary carcinoma Ductal in situ 0.00 (0.00–Inf) >0.99

Lobular carcinoma Ductal in situ 1.03 (0.04–25.76) 0.99

IDC-NST Ductal in situ 0.47 (0.03–7.95) 0.60

Molecular subtype

Luminal B Luminal A 3.10 (0.38–25.12) 0.29

HER2+ Luminal A 3.80 (0.44–33.02) 0.23

Triple negative Luminal A 5.96 (0.72–49.57) 0.10

Staging

II I 1.20 (0.27–5.20) 0.81

III I 2.07 (0.47–9.13) 0.34

IV I 0.00 (0.00–Inf) >0.99

Zero I 0.45 (0.02–9.38) 0.60

Bilaterality Unilaterality 0.00 (0.00–Inf) >0.99

Recurrence No recurrence 0.00 (0.00–Inf) >0.99

Systemic recurrence No systemic recurrence Inf (0.00–Inf) >0.99

Radical surgery Conservative surgery 1.77 (0.56–5.60) 0.33

Adjuvant therapy No adjuvant therapy 0.86 (0.18–4.03) 0.85

Age at diagnosis – 1.02 (0.99–1.06) 0.17

Time between diagnosis and surgery – 1.00 (0.99–1.00) 0.61

BMI, body mass index; CI, confidence interval; HER2+, human epidermal growth factor receptor 2-positive; IDC-NST, invasive ductal 
carcinoma no specific type; Inf, infinite.

chances of pCR were HER2+ and triple-negative compared 
with luminal A, staging zero compared with I, recurrence, 
adjuvant therapy, age, and time between diagnosis and 
surgery (see Table 3). 

Discussion 

In our study, the prevalence of BC was higher in older 
women (postmenopausal), independently of the BMI. More 
than half of the patients were overweight or obese, which 

is not surprising knowing that 62.6% of women in Brazil 
are overweight and 29.5% are obese (24). Patients with 
high BMI, overweight or obese, have a higher risk for BC. 
A pooled analysis from seven prospective cohort studies 
including 337,819 women from Europe and North America 
showed a relative risk of 1.26 (95% CI: 1.09–1.46) for BC in 
postmenopausal women with BMI ≥28 kg/m2 (25). 

Our analysis showed no difference in staging or 
molecular subtype of BC according to BMI. Obesity was 
not related to more aggressive histological type, in contrast 
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to the results from the CASH study, where authors found 
a direct relationship between BMI and incidence of triple-
negative BC (26). Results from a meta-analysis including  
11 studies also showed a higher incidence of triple-negative 
in patients with obesity (OR: 1.24, 95% CI: 1.06–1.46) (27).

According to our results, obesity did not impact the 
OS or PFS. To explore potential stage-specific effects, we 
performed a stratified survival analysis by cancer stage (I, II, 
and III), but found no statistically significant differences in 
OS across BMI categories within each stage. This approach 
was motivated by prior evidence suggesting that the 

association between obesity and worse prognosis is more 
prominent in early-stage BC (28).

These findings differed from what we expected, 
considering that a previous study show higher mortality, 
especially in obese women with luminal BC subtypes (29). 
Our study showed worse prognosis of HER2+ or triple 
negative compared to luminal A, independent of BMI. 
Results from a meta-analysis (82 studies, n=213,075), 
considering all BC subtypes and ≥5-year follow-up, showed 
that patients with obesity had 1.41 (95% CI: 1.29–1.53) 
relative risk for death from all causes and higher BC-specific 
mortality (HR 1.35, 95% CI: 1.24–1.47) compared with 
healthy weight patients (30). In a meta-analysis including 
21 studies (n=80,326), considering all BC subtypes and 
5 to 20 years follow-up, the OS was worse in obese and 
overweight women, with a HR of 1.23 (95% CI: 1.07–
1.42) for premenopausal and 1.15 (95% CI: 1.06–1.26) 
for postmenopausal patients (31). In our study, we chose 
to evaluate overweight and obesity separately and the 
menopausal status did not impact the OS of our population. 

Other studies showing a significant impact of obesity in 
mortality have considered the BMI over 40 kg/m2, while we 
considered ≥30 kg/m2. The American Cancer Society’s Cancer 
Prevention Study II (CPS-II), a prospective cohort study with 
14-year follow-up including 424,168 postmenopausal women, 
found a relative risk of mortality from BC of 3.08 (95% CI: 
2.09–4.51) for patients with BMI >40 kg/m2 compared with 
BMI between 18.5 to 24.9 kg/m2 (32). In a cohort with 
more than 400,000 women, patients with BMI ≥40 kg/m2  

Figure 4 Progression-free survival and systemic recurrence in 
patients receiving adjuvant therapy. BMI, body mass index.

Figure 5 Progression-free survival and systemic recurrence in 
patients receiving neoadjuvant therapy. BMI, body mass index.

Figure 6 Progression-free survival and local recurrence in patients 
receiving neoadjuvant therapy. BMI, body mass index.
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had higher mortality, the relative risk of death was 2.12 
compared with women with BMI between 18 and 24.9 kg/m2, 
independent of the menopausal status (33). Our findings 
also differ from other multiple large-scale observational 
studies that have consistently reported an association 

between obesity and poorer BC outcomes. Several meta-
analyses and cohort studies have demonstrated that higher 
BMI is linked to an increased risk of recurrence, BC-
specific mortality, and overall mortality. For example, Chan 
et al. [2014] (30) found that obesity was associated with a 

Table 3 Multiple logistic regression: variable and pCR (T0N0 or TisN0)

Variable Reference Odds ratio (95% CI) P

BMI

Underweight Healthy weight 0.47 (0.05–4.82) 0.52

Overweight Healthy weight 1.19 (0.68–2.08) 0.55

Obese Healthy weight 0.92 (0.50–1.68) 0.78

Histological type

Tubular carcinoma Ductal in situ 0.00 (0.00–Inf) >0.99

Mucinous carcinoma Ductal in situ 0.00 (0.00–Inf) 0.98

Papillary carcinoma Ductal in situ 0.55 (0.04–7.39) 0.64

Lobular carcinoma Ductal in situ 1.33 (0.27–6.56) 0.72

IDC-NST Ductal in situ 0.39 (0.13–1.16) 0.09

Metaplastic carcinoma Ductal in situ 0.00 (0.00–Inf) >0.99

Molecular subtype

Luminal B Luminal A 2.03 (0.73–5.62) 0.17

HER2+ Luminal A 4.85 (1.69–13.94) 0.003*

Triple negative Luminal A 6.90 (2.52–18.94) <0.001*

Staging

II I 0.92 (0.41–2.07) 0.83

III I 2.25 (0.97–5.21) 0.058

IV I 0.00 (0.00–Inf) 0.98

Zero I 10.31 (2.91–36.57) <0.001*

Lymphocytic infiltration No 1.03 (0.37–2.84) 0.95

Angiolymphatic invasion No 0.31 (0.07–1.38) 0.12

Perineural invasion No 0.45 (0.09–2.38) 0.34

Family history grandmother No 1.70 (0.87–3.31) 0.11

Recurrence No recurrence 0.31 (0.15–0.62) 0.001*

Radical surgery Conservative surgery 1.01 (0.57–1.78) 0.97

Adjuvant therapy No adjuvant therapy 0.14 (0.03–0.70) 0.01*

Neoadjuvant therapy No neoadjuvant therapy 1.09 (0.48–2.47) 0.84

Age at diagnosis – 0.98 (0.96–1.00) 0.02*

Time between diagnosis and surgery – 1.00 (1.00–1.01) <0.001*

*, significant P value. BMI, body mass index; CI, confidence interval; HER2+, human epidermal growth factor receptor 2-positive; IDC-
NST, invasive ductal carcinoma no specific type; Inf, infinite; pCR, pathologic complete response.
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35% increased risk of BC-specific death. Similarly, Protani 
et al. [2010] (34), in a meta-analysis of 43 studies, concluded 
that obese women had a significantly worse OS and disease-
free survival compared to women with normal BMI. 
These associations have been particularly evident among 
postmenopausal women and in hormone receptor-positive 
tumors, where excess adipose tissue contributes to estrogen 
production and chronic low-grade inflammation, both of 
which may promote tumor progression (35,36).

Our database did not have the information on hormone 
therapy, which could affect the outcomes. Rosenberg et al. 
found a direct relationship between obesity and mortality 
associated with hormone therapy replacement use (37). 
Evaluating only never-users, the difference in the risk of 
death between patients with obesity and healthy weight was 
not statistically significant (38).

In our study, PFS was similar among patients with 
different BMI. These results are consistent with the findings 
of Litton et al. who evaluated 1,169 women with invasive 
BC and had a 75% rate of PFS with a 5-year follow-up 
without significant difference among patients with obesity, 
overweight, or healthy weight (38). The difference may be 
in the molecular subtype, a pooled analysis of results from 
clinical trials including 3,496 advanced BC patients found a 
better PFS in patients HER2+ with obesity (P=0.034) (39). 

It should be noted that the São Paulo Public Health 
System only performs opportunistic mammographic 
screening, resulting in a higher proportion of cases in 
stages II and III. In Brazil we do not have a BC screening 
organized for the public service, there is a recommendation 
from the Brazilian Ministry of Health and National Institute 
of Cancer consisting in the screening mammography 
every 2 years for women between 50 and 69 years old (40).  
However, most medical societies, including Brazilian 
Society of Mastology, suggest mammographic screening 
starting at age 40 years and ending at age 74 years or when 
life expectancy is greater than 8 years (41,42).

Previous Brazilian study had smaller number of included 
patients (n=236), and showed that women with obesity were 
more likely to have triple-negative BC (HR 4.489, 95% CI: 
1.32–15.28) (43). A case-control study, with 500 Brazilian 
women (100 cases and 400 controls), found a higher risk of 
BC in postmenopausal women with obesity (OR 1.56, 95% 
CI: 1.11–2.21), but did not evaluate survival (44). 

Even though our study did not show a significant impact 
of obesity in the prognosis of our patients during the study 
period, we believe that prevention and treatment of obesity 
must be incorporated in the strategies against BC. Lose 

weight reduces the risk of BC in women (45); however, 
larger studies are needed to evaluate the impact of weight 
loss in patients with obesity and BC (46). 

This study provides robust epidemiological data on 
Brazilian patients with BC, representing a population rarely 
explored in the international literature. However, several 
limitations must be acknowledged. As a retrospective and 
observational study, it is inherently subject to certain biases. 
As with any retrospective study, our analysis is subject to 
potential biases, particularly selection bias—due to the 
exclusion of patients with incomplete data, information 
bias—related to the quality and completeness of medical 
records, and confounding bias, as not all relevant prognostic 
variables could be controlled for in the analysis. 

One key limitation is the potential for reverse causation, 
given that BMI was measured only at the time of diagnosis. 
This single time-point assessment may not accurately reflect 
patients’ usual or pre-illness body weight, particularly in 
those presenting with advanced-stage disease who may 
have already experienced cancer-related weight loss. Such 
bias may obscure the true relationship between body 
composition and prognosis, potentially underestimating 
the impact of adiposity on survival outcomes. As noted by 
Kroenke et al., unintentional weight loss prior to diagnosis 
may lead to misclassification of patients with advanced disease 
into lower BMI categories, thereby confounding survival 
analyses (47). Similarly, Bradshaw et al. highlighted that BMI 
at diagnosis may not capture long-term weight patterns, 
which are more predictive of clinical outcomes (48).

In addition, BMI alone may not be an adequate surrogate 
for body composition. It does not differentiate between fat 
and lean mass, nor does it consider fat distribution (visceral 
vs. subcutaneous), which may have distinct biological 
effects on tumor progression. Caan et al. demonstrated 
that patients with normal BMI but reduced muscle mass 
(sarcopenia) had poorer outcomes, reinforcing the need for 
more precise tools such as imaging-based body composition 
analysis (49). In light of these factors, our findings should 
be interpreted with caution. We strongly recommend future 
prospective studies that incorporate longitudinal weight 
data and more nuanced measures of body composition to 
better define the role of obesity in BC prognosis.

Finally, the use of data derived from medical records 
introduces additional limitations common to retrospective 
studies. The exclusion of patients due to missing data or 
eligibility criteria may have introduced selection bias and 
limited the generalizability of our findings. The quality 
of the data depended heavily on the completeness and 
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accuracy of medical records. For instance, BMI values were 
only available at diagnosis, serial measurements throughout 
follow-up could have provided valuable insights into the 
impact of weight changes over time. Chemotherapy is 
known to influence body composition, and many patients 
with BC experience weight gain after diagnosis (50,51). 
Importantly, post-diagnosis weight gain has been associated 
with worse outcomes (52). Nevertheless, as a reference 
center, the hospital is expected to maintain high standards 
in clinical documentation. Although our overall sample 
size was large, small numbers in some subgroups may have 
reduced the statistical power to detect differences. 

Deaths from non-BC causes were treated as censored 
observations in the survival analysis, although the number of 
such events was small, we acknowledge this as a limitation 
and note that competing risks models could provide a 
more accurate estimation in future studies. Lastly, the 
potential for publication bias must be considered, as studies 
with nonsignificant primary outcomes are less likely to be 
published. It is important to mention that Pérola Byington 
hospital is a public setting hospital, and the results should 
not be considered when evaluating the scenario in a private 
healthcare perspective.

Taken together, our findings suggest that the prognostic 
role of obesity in BC may vary by context and population. 
Future studies in diverse real-world settings, particularly 
those using longitudinal body composition data and 
accounting for treatment adherence and metabolic 
health, are needed to better understand the underlying 
mechanisms.

Conclusions

In conclusion, obesity did not impact the survival or 
progression of BC in this retrospective analyses. This 
study, despite not demonstrating significance in its primary 
objective, brings important epidemiological data from the 
Brazilian population with BC not previously published, with 
high prevalence of overweight and obesity among Brazilian 
women with BC and highlights the importance of further 
studies, especially prospective, addressing obesity and BC. 
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