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Introduction: Identifying clinical predictors of death and recurrence in breast cancer is essential for prognostic strati-
fication. In cohorts with few events, conventional statistical methods are inadequate, requiring penalized approaches
such as Firth’s regression.

Objective: To identify clinical factors associated with death and tumor recurrence in patients with invasive breast car-
cinoma in a private hospital cohort from Central-West Brazil, using Firth’s penalized logistic regression.

Methods: A retrospective cohort study with 97 patients with confirmed invasive breast carcinoma (2 ductal carcinoma
in situ cases excluded). Univariate analysis used Fisher's exact test. Firth’s penalized logistic regression models were fit-
ted for death and recurrence outcomes. A multivariable exploratory model for recurrence was adjusted for staging, axil-
lary approach, and HER2. Discriminatory capacity was assessed by ROC curve (AUC).

Results: Six deaths (6.2%) and 9 recurrences (9.3%) were recorded. Advanced staging (III-IV) was strongly associated with
death (OR=57.67;95%CI: 9.39-643.91; p<0.001) and recurrence (OR=73.29; 95%CI 14.05-544.21; p<0.001). T3-T4 component
exhibited associations of similar magnitude across both outcomes. In the multivariable model, staging III-IV maintained
independent association with recurrence (adjusted OR=39.99; 95%CI 7.41-290.74; p<0.001). Patients with stage III-IV and
T3-T4 tumors had death rates of 50% and recurrence rates of 70%. The adjusted model reached AUC=0.942.

Conclusion: Advanced clinical staging and T3-T4 component are the main determinants of adverse prognosis in invasive
breast carcinoma. Firth’s penalized logistic regression proved appropriate for analyzing rare outcomes in small cohorts.
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