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Genetics: Family history and gentic predispositions can influence sus-
ceptibikity to both CVDs and cancer.

Chronic inflammation: Presistent inflamation is a hallmark of ath-
erosclerosis and plays a critical role in cancer progression.

Metabolic syndrome: Conditions such as diabetes, hypertension and 
dyslipidemia are common precurors to both CVDs and cancwer.

Pathophysiological mechanisms

The shared pathophysiological mechanisms linking CVDs and cancer 
include:

Inflammation: Chronic inflammation drives both atherosclerosis and 
tumorigenesis by promoting cellular proliferation, angiogenesis, and 
immune evasion.

Oxidative Stress: Reactive Oxygen Species (ROS) damage DNA, pro-
teins, and lipids, contributing to both cardiovascular dysfunction and 
cancer development.

Endothelial dysfunction: Impaired endothelial function leads to ath-
erosclerosis and also facilitates tumor metastasis through increased 
vascular permeability.

Thrombosis: Cancer-associated thrombosis increases the risk of ve-
nous thromboembolism, while a prothrombotic state exacerbates 
CVD.

Hormonal influences: Hormonal therapies for breast and prostate 
cancers can negatively affect cardiovascular health.

Cardiovascular complications of cancer therapies

Many cancer treatments, while effective against malignancies, have 
significant cardiotoxic effects:

Chemotherapy: Agents such as anthracyclines and cyclophosphamide 
are associated with cardiomyopathy, heart failure, and arrhythmias.

Radiation therapy: Radiation-Induced Heart Disease (RIHD) in-
cludes pericarditis, coronary artery disease, and myocardial fibrosis.

Targeted therapies: Drugs targeting HER2, VEGF, or tyrosine kinases 
can lead to hypertension, heart failure, and QT prolongation.

Immunotherapy: Checkpoint inhibitors and CAR T-cell therapies 
may cause myocarditis and other immune-mediated cardiovascular 
effects.

Impact of CVDs on cancer prognosis

Pre-existing CVDs can negatively influence cancer outcomes by:

•	 Limiting therapeutic options due to increased risks of car-
diotoxicity.

•	 Complicating treatment regimens with the need for concur-
rent management of cardiovascular conditions.

•	 Worsening overall prognosis through reduced physical resil-
ience and increased susceptibility to treatment side effects.

Clinical implications and management strategies

Risk assessment: Comprehensive evaluation of cardiovascular risk 

Abstract
The intersection of Cardiovascular Diseases (CVDs) and cancer rep-
resents a critical frontier in medical research and clinical care. Both 
conditions share common risk factors, such as aging, lifestyle habits, 
and genetic predispositions, creating a bidirectional link. Cancer ther-
apies, including chemotherapy, radiation, and targeted treatments, 
often result in cardiovascular complications, while pre-existing CVDs 
can influence cancer prognosis. This review explores the shared 
pathophysiological mechanisms, including inflammation, oxidative 
stress, and endothelial dysfunction, that underpin this interplay. Addi-
tionally, we examine strategies for early detection, management, and 
prevention of cardiotoxicity and provide insights into the emerging field 
of cardio-oncology. Understanding this complex relationship is essen-
tial for improving patient outcomes in an era of multimorbidity.

Keywords: Cardiovascular diseases; Cancer, Cardio-oncology, 
Cardiotoxicity; Inflammation; Oxidative stress; Endothelial dysfunc-
tion; Cancer therapy; Multimorbidity; Patient outcomes

Introduction
Cardiovascular Diseases (CVDs) and cancer are leading causes of 
morbidity and mortality worldwide. These seemingly distinct diseases 
often coexist, posing significant challenges in clinical management. 
The interrelation between CVDs and cancer has given rise to a special-
ized field known as cardio-oncology, which focuses on understanding 
and managing the cardiovascular effects of cancer and its treatment. 
This article delves into the multifaceted connections between these 
two conditions, highlighting shared risk factors, pathophysiological 
mechanisms, and implications for healthcare.

Shared risk factors

CVDs and cancer share numerous risk factors that contribute to their 
coexistence:

Aging: The prevalence of both CVDs and cancer increases with age, 
reflecting the cumulative impact of genetic and environmental factors 
over time.

Lifestyle factors: Smoking, obesity, physical inactivity, and unhealthy 
diets are major contributors to both conditions.
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before initiating cancer therapy.

Cardioprotection: Use of cardioprotective agents, such as beta-block-
ers, ACE inhibitors, or statins, during cancer treatment.

Monitoring: Regular cardiovascular monitoring using biomarkers 
(e.g., troponins, natriuretic peptides) and imaging techniques (e.g., 
echocardiography, cardiac MRI).

Lifestyle modifications: Encouraging healthy behaviors, including 
smoking cessation, exercise, and a balanced diet.

Integrated care: Collaboration between oncologists, cardiologists, 
and primary care providers to optimize treatment plans.

Emerging field of cardio-oncology

Cardio-oncology has emerged as a vital discipline aimed at:

Research: Investigating the molecular and cellular mechanisms un-
derlying cancer therapy-induced cardiotoxicity.

Education: Training healthcare professionals to recognize and man-
age cardiovascular complications in cancer patients.

Innovation: Developing novel therapies and technologies to mini-
mize cardiotoxic effects without compromising anticancer efficacy.

Patient advocacy: Enhancing patient awareness and engagement in 
their care journey.

Prevention and future directions

Preventing the onset and progression of CVDs and cancer involves 
addressing shared risk factors and advancing medical research. Prom-
ising areas include:

•	 Precision medicine: Tailoring interventions based on ge-
netic, molecular, and clinical profiles to reduce cardiotoxic 
risks.

•	 Biomarkers: Identifying reliable biomarkers for early detec-

tion of cardiovascular complications.

•	 Novel therapies: Developing drugs with dual benefits for 
cancer and cardiovascular health.

•	 Digital health: Leveraging wearable devices and telemedi-
cine to monitor patient health in real time.

•	 Policy initiatives: Promoting public health campaigns to 
raise awareness about the interplay between CVDs and can-
cer.

Conclusion
The interplay between Cardiovascular Diseases (CVDs) and cancer 
represents a complex yet critical challenge in modern medicine. Both 
conditions share common risk factors, pathophysiological mecha-
nisms, and bidirectional influences, making their coexistence a sig-
nificant concern for patient care. Advances in cancer therapies, while 
improving survival, often exacerbate cardiovascular risks, necessitat-
ing a balanced approach to treatment.

The emerging field of cardio-oncology offers promising solutions by 
fostering multidisciplinary collaboration, focusing on early detection, 
prevention, and management of cardiotoxicity. Through comprehen-
sive risk assessments, personalized treatment strategies, and innova-
tive research, cardio-oncology is poised to address the unique needs 
of patients battling both CVDs and cancer. Future advancements in 
precision medicine, biomarkers, and digital health technologies will 
further refine these efforts, ultimately improving outcomes and quali-
ty of life for affected individuals.

Addressing this multifaceted relationship requires ongoing education, 
patient advocacy, and integrated care, ensuring that the medical com-
munity remains equipped to tackle the dual burden of CVDs and can-
cer in an era of increasing multimorbidity.


