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ABSTRACT
Introduction:Overall survival analysis according to molecular subtypes and clinical staging is 
essential for understanding prognosis in breast cancer. Objective: To estimate and compare 
overall survival of patients with invasive breast carcinoma according to clinical staging and main 
molecular subtypes in a hospital cohort from Central-West Brazil. Methods: Retrospective cohort 
study with 97 patients with confirmed invasive breast carcinoma, excluding ductal carcinoma in 
situ. Kaplan-Meier curves were compared by the log-rank test, stratified by staging (I–II vs. III–IV), 
triple-negative subtype, hormone receptor status, and HER2. Follow-up was estimated from the 
year of treatment initiation. Results: Mean estimated follow-up was 3.9 years (median: 3.0; range: 
1–18 years). Six deaths (6.2%) and 9 recurrences (9.3%) were recorded. Advanced staging was 
associated with significantly worse survival (log-rank p = 2.22 × 10-¹⁰): death rate 50.0% vs. 1.1%. 
Triple-negative subtype showed worse survival vs. non-triple-negative (log-rank p = 6.32 × 10-⁴): 
26.7% vs. 2.4% deaths. Hormone receptor negativity identified a higher-risk subgroup (log-rank p 
= 6.27 × 10-⁴): 22.7% vs. 1.3% deaths. HER2 status showed no significant difference (log-rank p = 
0.983). Conclusion: Advanced staging, triple-negative subtype, and hormone receptor negativity 
were associated with worse overall survival. These findings reinforce the importance of molecular 
stratification and early diagnosis for prognostic individualization in breast oncology.
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INTRODUCTION
Survival analysis is a fundamental tool in prognostic research in oncology, allowing 

estimation of the probability of survival over time in populations with varying follow-up periods 
and incomplete events. In breast cancer, overall survival is determined by multiple clinical, 
pathological, and molecular factors, with clinical stage at diagnosis and the molecular profile of 
the tumor being the predictors with the greatest impact on the outcome.¹

The molecular classification of breast cancer into subtypes — luminal A, luminal B, 
HER2-enriched, and triple-negative — has provided the basis for individualized therapeutic 
strategies and revolutionized the understanding of the biological behavior of the disease. 
The triple-negative subtype, due to the absence of hormone receptors and HER2 and 
the consequent lack of specific targeted therapies, has the poorest prognosis among the 
molecular subtypes. In contrast, hormone receptor-positive tumors exhibit less aggressive 
behavior and benefit from long-term adjuvant hormone therapy.²

In small hospital cohorts, the Kaplan–Meier method is particularly suitable for survival 
analysis because it does not impose parametric assumptions and naturally accommodates 
censored data. The log-rank test allows formal comparisons between subgroups, although 
with limited statistical power when the number of events is low — a limitation that should 
be explicitly considered when interpreting the results.³

The present study aimed to estimate and compare the overall survival of patients with 
invasive breast carcinoma according to clinical stage and the main molecular subtypes in 
a hospital cohort from the Central-West region of Brazil.⁴

METHODOLOGY
The Study Design and Population

A retrospective cohort study was conducted with 97 patients with a histologically 
confirmed diagnosis of invasive breast carcinoma treated at a private referral hospital for 
oncology in Goiás. Two cases of ductal carcinoma in situ (DCIS, stage 0) were excluded. The 
study was conducted in accordance with CNS Resolution No. 466/2012.

Definition of Follow-up Time
Follow-up time was estimated in years from the year treatment was initiated until 2025 

(reference date), or until death when recorded. Patients without an event were treated as 
censored. This approach introduces imprecision in the estimation of exact follow-up times 
and is suitable for exploratory survival analyses using clinical service data.

Statistical Analysis
Overall survival curves were constructed using the Kaplan–Meier method and compared 

using the log-rank test, with stratification by: (1) clinical stage — early (I–II) vs. advanced 
(III–IV); (2) triple-negative subtype — present vs. absent; (3) hormone receptors — HR-
positive (ER- or PR-positive) vs. HR-negative; and (4) HER2 status — positive vs. negative. 
All analyses were performed using R software (version 4.x) with the lifelines package. The 
significance level was set at 5%.
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Figure 2. (A) Patient positioning for pre-oxygenation. (B) Video laryngoscopy.

Table 1. Sample Characteristics by Analysis Subgroup (n = 97).

Table 2. Proportion of Deaths and Recurrences by Clinical and Molecular Subgroups (n = 97).

HR: hormone receptors.

*p-value obtained using the log-rank test for the outcome of death between groups.

RESULTS
The Sample Characteristics and Follow-up

A total of 97 patients were included. The estimated mean follow-up was 3.9 years (median: 3.0 
years; range: 1–18 years). Six deaths (6.2%) and 9 recurrences (9.3%) were recorded. Characteristics 
by subgroup are presented in Table 1, and the distribution of events is shown in Table 2.
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Survival by Clinical Stage
Figure 1 presents the Kaplan–Meier curves stratified by clinical stage. The advanced-stage 

group (III–IV; n = 10) showed significantly lower overall survival than the early-stage group (I–II; 
n = 87), with a proportion of deaths of 50.0% vs. 1.1% (log-rank p = 2.22 × 10-¹⁰).
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Figure 1. Kaplan–Meier curves of overall survival according to clinical stage. The advanced-stage group (III–IV; n = 10) 
showed significantly lower survival than the early-stage group (I–II; n = 87). Log-rank p = 2.22 × 10-¹⁰.

Figure 2. Kaplan–Meier curves of overall survival according to triple-negative subtype. The triple-negative group (n = 15) 
showed lower survival than the non-triple-negative group (n = 82). Log-rank p = 6.32 × 10-⁴.

Survival by Triple-Negative Subtype
Figure 2 presents the Kaplan–Meier curves stratified by triple-negative subtype. The triple-

negative group (n = 15) showed lower overall survival than the non-triple-negative group (n = 
82), with a proportion of deaths of 26.7% vs. 2.4% (log-rank p = 6.32 × 10-⁴).
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Survival by Hormone Receptor Status
Figure 3 presents the Kaplan–Meier curves stratified by hormone receptor status. The HR-

negative group (n = 22) showed poorer survival compared with the HR-positive group (n = 75), 
with a proportion of deaths of 22.7% vs. 1.3% (log-rank p = 6.27 × 10-⁴).

Figure 3. Kaplan–Meier curves of overall survival according to hormone receptor status. The HR-negative group (n = 22) 
showed lower survival than the HR-positive group (n = 75). Log-rank p = 6.27 × 10-⁴.

Figure 4. Kaplan–Meier curves of overall survival according to HER2 status. No significant difference was observed be-
tween the HER2-positive (n = 19) and HER2-negative (n = 78) groups. Log-rank p = 0.983.

Survival by HER2 Status
Figure 4 presents the Kaplan–Meier curves stratified by HER2 status. No significant difference 

in overall survival was observed between the HER2-positive (n = 19) and HER2-negative (n = 78) 
groups, with proportions of death of 5.3% and 6.4%, respectively (log-rank p = 0.983).
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DISCUSSION
The results of this analysis confirm well-established prognostic patterns, with a concentration 

of adverse events in the subgroups at higher clinical and molecular risk. The most pronounced 
difference was observed between the clinical stage groups: the proportion of deaths was 50% in 
the advanced-stage group vs. 1.1% in the early-stage group (log-rank p = 2.22 × 10-¹⁰). This gradient 
reflects both the greater tumor burden and the therapeutic limitations of locally advanced disease.⁵

The triple-negative subtype was associated with poorer survival (log-rank p = 6.32 × 10-⁴), 
with a proportion of deaths of 26.7% compared with 2.4% in the non-triple-negative group. 
This finding is consistent with the literature characterizing this subtype as having the most 
aggressive behavior among the molecular subtypes, given the absence of targeted therapies 
and the higher rate of cellular proliferation. The HR-negative group also showed poorer survival 
(log-rank p = 6.27 × 10-⁴), with 22.7% deaths vs. 1.3% in the HR-positive group — a result directly 
related to the overlap between HR negativity and biologically more aggressive subtypes, as well 
as the absence of benefit from adjuvant hormone therapy.⁶

The absence of a significant difference according to HER2 status (p = 0.983) is a finding that 
warrants contextualized interpretation. In private healthcare settings with access to anti-HER2 
therapies — such as trastuzumab — the adverse prognostic impact of HER2 overexpression 
tends to be substantially attenuated by targeted treatment. The similar proportion of deaths 
between the HER2-positive (5.3%) and HER2-negative (6.4%) groups may therefore reflect the 
therapeutic benefit in this subgroup.⁷

The main limitations are the small number of events (6 deaths), which limits statistical power 
and the stability of survival estimates in the smaller subgroups, and the estimation of follow-up 
time based on the year of treatment — without precise dates of diagnosis and death — which 
introduces imprecision into the curves. These limitations are inherent to the retrospective 
nature and size of the cohort, and the results should be interpreted as exploratory.⁸-¹⁰

CONCLUSION
Advanced stage, the triple-negative subtype, and hormone receptor negativity were 

associated with poorer overall survival in this cohort of patients with invasive breast carcinoma, 
with statistically significant differences according to the log-rank test. HER2 status did not show 
a differential impact on survival, possibly due to the use of anti-HER2 therapies at the institution. 
These findings reinforce the importance of molecular stratification and early diagnosis for 
individualized prognostic assessment in breast oncology. Larger sample sizes and prospective 
data collection with precise dates are needed for more robust survival analyses.
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