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Approximately 80 % of breast cancer cases are diagnosed at or 
beyond the age of 50 years, from which the risk of chronic illnesses 
begins to increase [1]. Frailty is an age-related risk factor that has 
received increasing scientific attention as a potential explanation for 
adverse health outcomes in older adults [2]. Breast cancer patients often 
receive adjuvant therapies to enhance the cure rate and minimize re-
currences [3]. Nonetheless, these treatments can lead to cardiotoxicity, a 
serious adverse effect that contributes to mortality among breast cancer 
survivors [4]. Breast cancer patients with a higher burden of pre-existing 
frailty who undergo adjuvant therapy may be at higher risk for car-
diotoxicity given their poorer prognosis compared to their healthier 
counterparts. However, there is a lack of studies that examine how 
frailty impacts cardiotoxicity risk in breast cancer patients, especially 
studies based on real-world data such as electronic health records 
(EHRs). 

EHR Data from breast cancer patients treated with chemotherapy 
and targeted therapy between 2012 and 2022 were extracted from the 
OneFlorida+ Clinical Research Network. We defined cardiotoxicity as 
cardiovascular events that occurred during adjuvant therapy or within 
90 days after the last dose of adjuvant therapy. Frailty was measured 
using EHRs frailty index (eFI) score based on data from the 12 months 
before the first chemotherapy or targeted therapy. eFI contains infor-
mation from 45 items (termed deficits) in EHRs, including 30 diagnoses 
(e.g., depression), 12 laboratory testing results (e.g., hemoglobin), and 3 
vital signs (e.g., underweight). eFI was categorized into no deficits, 
prefrailty, and frailty [5]. We calculated cardiovascular event rates by 
eFI and built multivariable Cox proportional hazard models to examine 

the association of multiple factors with cardiotoxicity. 
Of the 11,054 breast cancer patients identified, 10.2 % (n = 1127) 

experienced any cardiovascular events after chemotherapy or targeted 
therapy. The cardiotoxicity rate in the cohort of no deficits, prefrailty, 
and frailty cohort were 9.1 %, 12.5 %, and 15.9 %, respectively (p <
0.001). In the Cox regression analysis, we found that prefrail (hazard 
ratio [HR] = 1.2, 95 % confidence interval [CI] = 1.01–1.42; p = 0.038) 
and frail patients (HR = 1.35, CI = 1.01–1.80; p = 0.044) were more 
likely to experience cardiovascular events than no deficits patients, 
adjusting for age at breast cancer diagnosis, race-ethnicity, insurance 
coverage, adjuvant treatment type, zip-code level rurality and poverty, 
history of hypertension and diabetes, and number of inpatient or 
outpatient visits. 

Overall, results from this study showed that the percentage of car-
diotoxicity among breast cancer patients receiving chemotherapy or 
targeted therapy was 10.2 %, which aligns with rates from previous 
studies [6]. Our analysis revealed that cardiovascular events were more 
likely to occur in frail cancer patients compared to non-frail cancer 
patients. The findings suggest that assessing frailty may help identify 
breast cancer patients who are at a higher risk of cardiotoxicity and may 
benefit from interventions to mitigate this risk. Further research is 
needed to better understand the underlying mechanisms linking frailty 
to cardiotoxicity and to explore potential interventions that may miti-
gate these risks in breast cancer patients. 
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