
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Background 

 

BRCA1 mutation carriers were diagnosed at a younger age and 
exhibited a more aggressive clinical and pathological profile, 
characterized by a predominance of the triple-negative subtype, 
high Ki-67 index, and G3 histological grade. Additionally, they 
presented a higher frequency of second cancers (37.9%), particularly 
breast and ovarian cancer. These findings highlight the importance 
of considering BRCA status in prognosis assessment and treatment 
planning for breast cancer patients. 

Discussion Results 

This study includes individuals diagnosed with breast cancer who 
were referred for Medical Genetics evaluation at the Instituto 
Nacional de Enfermedades Neoplásicas (INEN) between August 
2013 and March 2020. Patients who met the clinical criteria for 
inclusion in the inter-institutional protocol INEN13-48: “Study of 
Hereditary and Familial Cancer in the Peruvian Population,” as 
part of the “Molecular Genetic Studies in Cancer Patients and 
Their Relatives” (IRB #96144, City of Hope [COH]), underwent 
genetic testing performed at COH. A total of 1,441 breast cancer 
patients were analyzed. Group comparisons according to BRCA 
status (BRCA1, BRCA2, and BRCA-negative) were performed 
using the Kruskal-Wallis test for age at diagnosis and Chi-squared 
or Fisher’s exact tests for clinical stage, molecular subtype, Ki-67 
index, and histological grade. Propensity score matching was 
applied in a 1:2 ratio, balancing age at diagnosis, clinical stage 
and first-degree family history, resulting in 426 matched 
patients. Ten-year overall survival was assessed using Cox 
proportional hazards regression models, incorporating left 
truncation at study entry to account for delayed inclusion. 
 
 

Methods and Materials 

 

LOGO 

Breast cancer is a heterogeneous disease with a multifactorial 
etiology involving genetic, environmental, and lifestyle factors. 
Among hereditary forms, mutations in the BRCA1 and BRCA2 
genes are the most well-established genetic risk factors, 
accounting for approximately 20–25% of hereditary cases and 
5–10% of all breast cancer diagnoses. These tumor suppressor 
genes play essential roles in maintaining genomic stability 
through homologous recombination DNA repair; when 
mutated, they increase susceptibility to early-onset breast 
cancer, bilateral tumors, and other associated malignancies, 
particularly ovarian cancer. The primary objective of this study 
was to characterize and compare the clinical, pathological, and 
survival profiles of Peruvian breast cancer patients according to 
BRCA1 and BRCA2 mutation status, and to evaluate the 
prognostic impact of these variants on overall survival within a 
national cohort. 
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Conclusions 

A total of 1,441 breast cancer patients were analyzed based on BRCA 
mutation status (BRCA-negative, BRCA1+, and BRCA2+). Significant 
clinicopathological differences were observed between the groups. The 
median age at diagnosis was 41 years (range: 18–84). BRCA1 carriers 
were diagnosed at a significantly younger age (median: 39 years) than 
BRCA-negative and BRCA2 patients (p = 0.042). Clinical stage II was the 
most frequent in all groups (~43%). Although no statistically significant 
differences were observed in stage distribution, stage IV was slightly 
more prevalent in BRCA2 (13.2%). Molecular subtypes differed 
significantly between groups (p < 0.001): BRCA1: Predominantly triple-
negative tumors (85.4%) and BRCA2: Higher proportion of HR+/HER2– 
tumors (47.6%). Regarding tumor proliferation, a Ki-67 index ≥ 20% was 
observed in 100% of BRCA1 and BRCA2 patients, significantly higher than 
in BRCA-negative patients (80.6%, p < 0.001). The presence of a second 
cancer was more frequent in BRCA1+ (37.9%) and BRCA2+ (25.5%) 
patients compared to BRCA-negative individuals (13.9%, p < 0.001). The 
most common type was a second breast cancer (69.4% in BRCA1; 66.7% 
in BRCA2), and a notable proportion of ovarian cancer was found in 
BRCA1+ patients (25%). Survival analysis revealed that BRCA1+ patients 
had a significantly higher risk of death compared to BRCA-negative 
patients (HR = 1.59; 95% CI: 1.05–2.42; p = 0.029). Advanced clinical 
stage (III/IV vs. I/II) was associated with nearly a threefold increased risk 
of death (HR = 4.30; 95% CI: 2.80–6.62; p < 0.001), and the triple-
negative subtype was associated with a significantly higher mortality risk 
(HR = 1.59; 95% CI: 1.04–2.44; p = 0.033). 
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