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Abstract

Numerous studies are offering novel medications for patients with breast cancer 
and reporting improvements in survival. Although the trials are well-described, at least 
50% of patients are excluded because they are limited to those under 65 and free of 
co- morbidities. Even though there have been a ton of publications over the past two 
decades detailing how new chemicals are enhancing survival, the influence on Relative 
Survival (RS) has not been seen. Examining closely, the rise in Cardiovascular Deaths 
(CVDs) among people over 65 may be the cause. This reaffirms that additional non- 
cancer-related factors should be considered, as breast cancer is not the sole factor 
that affects patient outcomes. It is increasingly evident that patients with co-morbidities 
ought to be enrolled in clinical trials and/or that patients on those new medications 
need to be regularly watched, both of which raise the expense.

INTRODUCTION

A number of social economic status factors, including 
unemployment, low family income, food insecurity, 
homelessness, and single status, as well as behavioral 
factors, such as current smoking, a lack of leisure-time 
physical activity, and sleep patterns that involve fewer 
than or more than eight hours of sleep per day, all influence 
the risk of Cardiovascular Disease (CVD) [1,2]. However, 
age remains the most relevant predictor, particularly after 
the age of 65, and the risk has increased over the last 30 
years [3]. Post-treatment radiation is the primary cause 
of cardiovascular illness in breast cancer patients, with an 
average of 1.58 from 1973 to 1982, 1.27 from 1983 to 1992, 
and 0.96 (95% CI = 0.82-1.12) from 1993 to 2001. For ten 
years, none of them were tracked [4]. In a recent study [5], 
Van de Steene et al., found no negative impact as radiation 
had a significant survival advantage (2P<0.05), within 
large trials (2P<0.03), with favourable crude survival 
(2P<0.03), as with trials utilizing traditional fractionation 
(2P<0.02). People with a history of cardiovascular illness 
are more likely than others to die of breast cancer within 
the first five years [6]. On July 25, 2016, Henson withdrew 
his EBCTRG (Early Breast Cancer Treatment Research 
Group) publication without explanation, citing differences 
in the results of meta-analyses of randomized trials and 
observational data from SEER registries [7]. The emphasis 

was once again on radiotherapy-dead individuals, and 
disparities between the SEER and EBCTRG data were 
identified. The majority of patients in the Darby et al., 
study got systemic treatment alongside or in addition 
to radiotherapy after surgery. Numerous recent studies 
have indicated that radiotherapy's effects must be 
considered in conjunction with other therapies, as well 
as any pretreatment co-morbidities. The American Heart 
Association (AHA) found a high association and conducted 
a thorough examination of the significant overlap between 
heart disease and breast cancer [8]. We review here 
numerous factors that influence how radiotherapy and 
other treatments affect cardiovascular disease in breast 
cancer patients.

TUMOR SPECIFICATIONS

Tumor size (T classification) affects prognosis in BC 
patients as higher N classifications [9]. In T1a and b N0 
M0 tumors, other characteristics, such as the combination 
of poor nuclear grade and lymphatic vascular invasion, 
define a very small subset (10%) with poor recurrence-
free survival (RFS). Histologic grade, as measured by light 
microscopy and digital imaging, significantly predicts 
breast cancer specific survival (BCSS) and distant 
metastasis free survival (DMFS), with even greater 
prognostic significance [10,11], than gene signatures [12]. 
The likelihood of cardiovascular death in breast cancer 
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patients receiving chemotherapy or radiotherapy was 
linked to tumor size and stage [13].

TREATMENT

Treatment is stage-based, with higher stages requiring 
a combination of surgery, radiation, and systemic 
treatments, each of which has an impact on cancer outcome. 

Surgery

Surgery is recommended as the first line of treatment 
in stages I, II, and III. In stages III, neoadjuvant systemic 
treatment may be used to shrink the tumor.

Breast conserving treatment (BCT) has a higher 
disease-free and overall survival rate than mastectomy, 
and the value of radiation therapy is commonly ignored 
[14,15].

Adjuvant radiation protects patients with early-stage 
breast cancer against recurrence and improves survival 
rates. Although this survival effect was formerly thought 
to as unfavourable, randomized studies highlight the 
importance of radiotherapy as part of breast cancer 
treatment [16]. A meta-analysis of over 1,500,000 patients 
found that breast conserving treatment with radiotherapy 
improved overall survival when compared to mastectomy 
[17]. Although radiation was previously linked to increased 
cardiac toxicity (see introduction), breast conserving 
treatment has recently been found to significantly lower 
heart-related mortality when compared to mastectomy 
[18]. Smaller tumors (T1-2) require less systemic 
treatment when breast conserving treatment is continued 
as an intervention, and the influence of breast conserving 
treatment on cardiovascular disease is overstated (see 
Systemic therapy). Paravertebral anesthesia and analgesia 
combined with general anesthesia outperformed general 
anesthesia combined with postoperative morphine 
analgesia in terms of recurrence and metastasis-free 
survival at 24 and 36 months [19,20]. This shows that 
the type of anesthetic may have an effect on breast cancer 
outcomes. In contrast, in a randomized clinical trial, 
regional anesthetic (propofol and paravertebral block) did 
not diminish breast cancer recurrence after potentially 
curative surgery when compared to volatile anesthesia 
(sevoflurane) and opioids [21].

Radiotherapy

Darby and colleagues discovered a proportionate 
relationship between ischemic heart disease and the mean 
radiation dose to the heart, which they calculated to be 7.4% 
per gray (Gy) beginning in the first five years and increasing 
until twenty years later, with the highest statistical events 

occurring in left-irradiated breast tumors, due to more 
heart tissue in the radiation field. Patients with a history 
of ischemia heart illness have a much greater prevalence 
[6,7]. This also holds for individuals with additional co-
morbid diseases such as diabetes, chronic lung illness, 
other circulatory disorders, female smoking, a high BMI, or 
painkiller use.

When compared to the left anterior descending 
coronary artery, the apparent mean dose to the heart was 
a better predictor of major coronary events. Except for 
a history of heart issues, cardiovascular disease did not 
appear to be associated with any other risk factors [22]. 
In an earlier publication (2011), not cited by Darby et al. 
(2013), tumor classification (T, N), location (right or left, 
outer or inner quadrant), and patient age (older versus 
young) all had an effect on breast cancer mortality, but no 
excess cardiac mortality could be attributed to radiation 
therapy. On the contrary, radiation reduces both relapse 
free survival and total survival [23].

Although some previous studies [24-26], reported an 
increase in cardiovascular mortality among those receiving 
radiation therapy, other studies [27,28], found no effect on 
cardiovascular illness. Radiation therapy to the left side 
of the chest wall may harm the neighbouring arteries or 
the heart muscle, increasing the risk of cardiovascular 
disease. However, multiple previous investigations 
found no significant difference in cardiac events among 
patients receiving radiation for either left or right-sided 
malignancies [29-31]. The fact that modern radiation 
treatments are more focused and less cardiotoxic than 
older ones may explain these later results, as well as other 
recent findings unrelated to cardiovascular disease [32].

Age, co-morbidities

The risk of fatal heart disease increases with age in almost 
all cancer survivors [33], and the standard mortality ratio 
(SMR) from older cancer patients within a year of receiving 
chemotherapy (CT) is approximately five times higher 
than that of patients who did not receive chemotherapy 
or radiotherapy. Even after ten years, the typical mortality 
ratio for individuals dying from cardiovascular disease 
with chemotherapy plus irradiation remains twice that 
of patients receiving radiation therapy alone [34]. Rapid 
advances in our understanding of the biology of aging have 
brought new insights on a variety of serious age-related 
diseases [35]. In the United States, two major public health 
concerns are cardiovascular disease and breast cancer, 
both of which cause significant morbidity and mortality 
in women. Although breast cancer survival rates have 
improved significantly as a result of thorough screening 



Storme GA, et al. (2025)

Ann Breast Cancer Res 9(1): 1033 (2025) 3/8

Central
Bringing Excellence in Open Access





and tailored treatment, significant cardiotoxic side effects 
remain [36]. Cancer patients' survival is heavily influenced 
by their age. Between 2009 and 2013, nine European 
countries evaluated four common breast cancer therapies: 
mastectomy, breast-conserving surgery plus radiation 
therapy (BCS + RT), mastectomy reconstruction, and fast 
treatment (within six weeks after diagnosis). Mastectomy 
patients had more comorbidities and were older than those 
undergoing breast-conserving surgery (p < 0.001). Breast 
reconstruction (25% of mastectomies) was associated 
with younger women and lower comorbidities (p < 0.001). 
Women who received early treatment (45%) were younger 
(p = 0.001) and less likely to have comorbidities (p < 0.001). 
According to this investigation, conventional treatment 
was rarely provided to older patients [37]. When it comes 
to heart-related survival, age is the major cause of death 
for people over 70, but surgical approaches also play a role 
[38]. Cardiovascular mortality is a significant competing 
risk cardiovascular mortality for women over the age of 
66 with early-stage breast cancer. Following early-stage 
breast cancer treatment, ischemic heart disease is the 
leading cause of hospitalization for cardiovascular illness 
[39]. The increased frequency of hospitalization prompts 
us to evaluate various co-morbidities associated with older 
people, which may have a competing effect with breast 
cancer as the leading cause of death. The fully adjusted 
relative hazards of the effects of comorbidities on breast 
cancer-specific mortality were 1° 1.24 (95% confidence 
interval [CI] 1.13 to 1.26) for cardiovascular disease, 2° 
1.13 (95% CI 1.13 to 1.26) for prior cancer, 3°1.13 (95% 
CI 1.05 to 1.22) for chronic obstructive pulmonary disease, 
and 4°1.10 (95% CI 1.03 to 1.16) for diabetes [40]. In the 
first five years after a previous episode of cardiovascular 
illness, the risk of dying from cardiovascular disease is 
comparable for patients with a history of breast cancer; 
afterward, death from cardiovascular disease became 
more common [41]. Heart disease predominantly kills 
the elderly, whereas cancer primarily kills middle-aged 
and young women [42]. The oncologic team must weigh 
the risks and advantages of various treatments and 
drugs that interact with cardiac function and may cause 
cardiovascular disease, potentially affecting long-term 
survival [43]. The evidence of shared risks and pathways 
between cancer and cardiovascular disease has recently 
been evaluated [44]. Without statistics on hospitalizations 
for all causes, authorities struggle to establish the net 
benefit of a treatment. Almost one out of every two heart 
failure trials that report hospitalizations for heart failure 
do not include hospitalizations for all reasons [45].

Systemic Treatment

In the 1980s, anthracycline (DOX) became a crucial 

component of breast cancer adjuvant therapy. When 
all systemic therapies were used concurrently, 5-year 
recurrence rates were significantly reduced, but 5-year 
mortality rates were only modestly reduced [46]. When 
anthracycline was administered to patients with breast 
cancer, there was early evidence of cardiotoxicity, which 
was dose-dependent [47,48]. Epirubicin, which is less 
toxic and can be administered at doses nearly three 
times greater than DOX, reduces cardiac toxicity while 
maintaining the same good outcome [49].

The literature shows that women aged 66 to 70 who 
received adjuvant anthracyclines had a significantly 
increased incidence of congestive heart failure. Over more 
than ten years of follow-up, the disparity in congestive 
heart failure rates widened [50].

DOX causes substantial cardiotoxicity, and its 
therapeutic index is limited. Damage from oxidative 
stress and DOX are caused by distinct processes [51]. 
Myocardial toxicity can be caused by an imbalance of 
endogenous antioxidants and reactive oxygen species 
(ROS) in response to damage [52]. DOX-induced tissue 
damage includes changes in the vascular matrix and loss of 
endothelial regulation of vascular smooth muscle cell tone 
due to reduced nitric oxide generation [53].

These changes may cause acute structural vascular 
problems. When DOX treatment begins, echocardiography 
and multi-gated acquisition scanning are employed to 
validate heart function prior to each DOX dosage. These 
tests determine the Left Ventricular Ejection Fraction 
(LVEF), which is utilized to avoid myocardial dysfunction. 
Cardiotoxicity is most commonly related with age and 
pre-existing left ventricular failure. Other cardiovascular 
diseases, such as arterial hypertension and coronary 
artery disease, have been associated to an elevated risk of 
cardiotoxicity in diabetic patients [54]. Lanza's study [55], 
summarizes all chemotherapy medicines that interfere 
with cardiac function, whether alone or in combination.

In comparison to other systemic treatments, heart 
failure is a common side effect of trastuzumab therapy 
for older women, with rates greater than those seen 
in most clinical studies. After three years, the effect of 
adding anthracycline to trastuzumab is around 21.7% 
[56], which is greater than in clinical trials, which typically 
select people under the age of 65 with no heart disease 
antecedents [57]. Women with breast cancer who were 
matched with cancer-free women had a consistently 
higher risk of several cardiovascular illnesses [58]. Breast 
cancer survivors are more likely than other women to 
die from cardiovascular disease. More than five years 
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increase in median overall survival over the NSAID alone, 
statistical significance was not achieved. Abemaciclib 
is not examined alone, therefore it is similar to testing a 
new medicine against an inactive rather than an active 
comparator, which may overestimate treatment outcomes 
[74]. Obesity is more common in postmenopausal women 
and has been linked to increased risk and poorer outcomes 
in breast cancer. It may also alter treatment options due to 
numerous molecular factors [75].

Obesity can have both direct and indirect consequences, 
depending on how the heart reacts to the excess weight and 
whether it coexists with other illnesses such as diabetes or 
hypertension. Obesity (at 18 years) is inversely related to 
the risk of premenopausal (35 to 64 years) breast cancer 
[76]. Obesity disrupts cellular metabolism, including breast 
cancer in postmenopausal women with elevated estrogen 
levels. There is evidence that a link between diabetes and 
metabolic pathways influences tumor cells' interactions 
with their microenvironment [77].

Women with Type 2 diabetes were shown to have a 
greater risk of developing breast cancer, a link that became 
stronger when characteristics including body mass index 
and menopausal status were taken into account [78].

Diabetes and hyperglycemia did not promote cell 
proliferation in tumor xenograft models, but they did 
induce phenotypes similar to mesenchymal and stem 
cells, which are associated with increased motility and 
metastasis, as well as DNA repair failure [79]. Individuals 
with breast cancer are more likely to be overweight or 
obese, according to their body mass index (BMI). A BMI 
of 40 was associated with poorer overall results in breast 
cancer patients [80,81]. Diet and food diversity affect gut 
microorganisms, which play a role in the development of 
cardiovascular disease.

Through the production of bioactive metabolites 
such bile acids, SCFA (short-chain fatty acids), and TMA 
(trimethylamine)/TMAO (trimethylamine N-oxide), 
the gut microbiota functions as an endocrine organ and 
significantly influences host behavior and disease through 
a variety of ways. As many other diseases approach, gut 
microbes and metabolic pathways are becoming more 
and more appealing as possible targets for cardiovascular 
disease [82].

Newly developed drugs for breast cancer had virtually 
no effect on relative survival between 2000 and 2018 [83]. 
The study population is frequently limited to lower-risk 
individuals due to eligibility requirements for ongoing 
cancer clinical trials, which may not adequately reflect 
the larger patient population outside of the study [84]. 

after cancer diagnosis, there are still increased risks of 
arrhythmia, heart failure, pericarditis, and deep vein 
thrombosis, which, even when properly managed, can 
lead to cardiovascular death [59]. Comorbidity is a major 
contributor to both overall and cancer-specific mortality 
among breast cancer survivors. In general, older patients 
who have co-morbidities that increase with age are more 
likely to die [60]. It is widely acknowledged that cancer 
medications have a stronger impact on cardiovascular 
disease, particularly in the elderly [61]. Women who have 
received adjuvant chemotherapy at the appropriate doses 
for breast cancer are found to be in menopause, which 
raises the risk of cardiovascular disease [62-64].

Other chemotherapeutic agents that affect 
cardiovascular disease include 5- fluorouracil (5-Fu), 
which can cause coronary vasospasm [65], taxanes, which 
can stimulate endothelial nitric oxide synthase (54 and 
67) by increasing arterial stiffness in vascular endothelial 
cells, and cyclophosphamide, which, at high doses, can 
cause irreversible heart failure [66]. Since the advent of 
tamoxifen, hormone receptor- positive breast tumors have 
shown a decrease in recurrence and increased survival. 
Furthermore, there is evidence that aromatase inhibitors 
increase the incidence of vascular disease compared to 
tamoxifen, which could be attributable to the latter's 
preventative effect [67]. Tamoxifen, on the other hand, 
has been linked to an increased number of major venous 
thromboembolic events, including pulmonary embolism 
and deep vein thrombosis [68,69].

Although aromatase inhibitors raised the risk of 
myocardial infarction and stroke, as well as heart rate 
failure and CV mortality, they were deemed to be more 
effective than tamoxifen [70]. Long-term tamoxifen 
treatment does not appear to increase overall survival in 
patients with primary, recurring, or contralateral breast 
cancer.

Indeed, unfavorable side effects such as an increased 
incidence of thromboembolic events or uterine cancer may 
have a net negative impact [71].

The usage of CDK4/6 inhibitors resulted in myocardial 
infarction (12.9%), cardiac problem (12.1%), atrial 
fibrillation (12.9%), palpitation (10.1%), and heart failure 
(8.5%), with ribociclib causing the most of these events 
at a median of 69 days of treatment [72]. Three CDK4/6 
inhibitors have recently been used in clinical practice and 
have demonstrated relatively consistent progression-free 
survival findings, while inconsistencies have appeared in 
their overall survival rates [73]. Even while abemaciclib 
paired with an NSAID resulted in a clinically relevant 
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than selected and or individual patients, and to waive 
other surrogate evaluation points such as metastatic- or 
event-free survival, pathologic complete response or time 
to progression. Using population relative survival should 
also avoid quick approvals, which are rarely validated and 
skip long- term toxicology testing. All this is confirmed in 
the paper by Cheria et al about clinical trial uncertainties 
with new cancer drugs in journal publications and clinical 
guidelines [94].

CONCLUSION

Every patient should be involved in studies; if that 
isn't feasible, then at least the patients should be fully 
informed and treated solely in accordance with the "new 
drugs" inclusion criteria. Every doctor who prescribes 
medication should understand medicare conciliation, and 
cardiovascular evaluation should be given more careful 
consideration.

Marie Curie once said: “People who don't care about 
the past aren't deserving of the future”.
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