
30

ABSTRACT

While advances in cancer treatment have led to improved survival rates, cancer survivors 
are at a significant risk of developing atherosclerotic cardiovascular disease (ASCVD). 
This review examines the risk, diagnosis, and prevention of ASCVD in this population. 
Cancer survivors, especially those diagnosed with certain types, face a significantly higher 
risk of developing ASCVD than the general population. We introduce the “triad model” to 
explain this increased risk of ASCVD among cancer patients. This model includes three 
interconnected components: common catalysts, cancer influence, and treatment impact. 
The factors contributing to this model are the shared risk factors between cancer and 
ASCVD, such as smoking, obesity, and systemic inflammation; the direct effects of cancer 
on cardiovascular health through chronic systemic inflammation and endothelial damage; 
and the significant effects of anticancer treatments, including chemotherapy and radiation, 
which can worsen cardiovascular complications and hasten the progression of ASCVD. 
Furthermore, cancer survivors are at a higher risk of developing and dying from ASCVD, 
highlighting the necessity for tailored guidelines and strategies for ASCVD prevention and 
management in this population. The review explores the utility of diagnostic tools, such as 
coronary artery calcium scoring, in predicting and managing ASCVD risk. It also emphasizes 
the importance of prevention strategies that include regular cardiovascular monitoring and 
lifestyle modifications. Finally, the relationship between cancer survival and cardiovascular 
health highlights the importance of integrated and comprehensive care approaches. 
Continued research, the development of prediction models, and specific preventative 
strategies are essential to improve cancer survivors’ overall health outcomes.
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INTRODUCTION

Advancements in medical science have significantly increased the survival rates of cancer 
patients. Consequently, the paradigm of cancer treatment is shifting from merely improving 
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survival rates to placing greater emphasis on the long-term health impacts and quality of life 
for cancer survivors.1,2 Cardiovascular disease (CVD) is a leading cause of death among cancer 
survivors.3-5 The implications of cancer survival for cardiovascular health underscores the 
need for ongoing monitoring of the long-term effects of cancer treatments and the shared risk 
factors between cancer and CVD. Treatments such as chemotherapy and radiation therapy can 
significantly impact cardiovascular health.6,7 Radiation therapy may cause damage to heart tissue 
and blood vessels, potentially accelerating the progression of atherosclerotic cardiovascular 
disease (ASCVD).8 Although cardio-oncology research primarily focuses on the cardiotoxic 
effects of cancer therapies, the risks associated with and strategies for preventing ASCVD in 
cancer survivors are still largely unexplored. The purpose of this review is to establish a protocol 
for the prevention and management of ASCVD in the growing population of cancer survivors.

INCIDENCE OF ASCVD IN CANCER SURVIVORS

In the early stages of cancer treatment, the primary focus was on achieving progression-free 
survival, often with less consideration for long-term adverse effects, including those related 
to cardiovascular health. However, as the population ages and cancer treatments advance, 
the number of cancer survivors has increased. This rise has been accompanied by a higher 
incidence of new-onset ASCVD within this demographic. Research from Korea’s National 
Health and Nutrition Examination Survey indicates that cancer survivors face a higher risk 
of developing ASCVD than the general population.9 An increased risk of ASCVD has been 
demonstrated for certain cancers, such as bladder/kidney cancer, prostate cancer, colorectal 
cancer, lung cancer, melanoma, and testicular cancer.10 Furthermore, individuals aged 60 
to 69, especially those with a history of cancer, have been found to be at a heightened risk of 
developing ASCVD.11

CANCER AND ASCVD: THE TRIAD MODEL

We propose the following triad model to explain the increased risk of ASCVD in patients with 
cancer (Fig. 1): 1) common catalysts, 2) cancer influence, and 3) treatment impact. These 
factors must be considered to develop more effective strategies for CVD prevention and 
management in cancer survivors.

1. Common catalysts: shared risk factors between cancer and ASCVD
Cancer and ASCVD share several common risk factors, including smoking, obesity, and 
systemic inflammation, all of which significantly contribute to both conditions.12,13 Smoking 
is the most well-known and significant shared risk factor. It is a major cause of various 
cancers, particularly lung cancer, and the harmful substances in cigarette smoke can damage 
the arterial lining, leading to atherosclerosis and mutations that result in cancer.14 Obesity 
contributes to increased inflammation, hormonal imbalances, and metabolic abnormalities, 
which in turn elevate the risks of both cancer and ASCVD.15,16 Inflammation, which is caused 
by diverse conditions, plays an important role in both tumorigenesis and the progression 
of atherosclerosis. Chronic inflammation creates a pro-tumorigenic environment. Factors 
such as prolonged infections, chronic irritation, autoimmune diseases, and certain lifestyle 
choices can sustain inflammatory responses, thereby increasing the risk of various cancers.17 
Similarly, inflammation is involved in all stages of atherosclerotic development, from the initial 
lesion formation to plaque progression and eventual rupture, leading to acute ASCVD events. 
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Inflammatory cells infiltrate the arterial wall, contributing to plaque formation and instability. 
Exacerbating factors include high cholesterol, hypertension, smoking, and diabetes.18 Common 
conditions like obesity, hyperglycemia, hypertension, and hypertriglyceridemia, which cause 
inflammation, may explain the shared risk factors between ASCVD and cancer.19,20 Diet and 
physical inactivity are also shared risk factors for both cancer and ASCVD.12 Poor dietary habits, 
such as high consumption of saturated fats and sugars, are linked to increased risks for both 
cardiovascular health and cancer.21-24 Inadequate folate intake is also associated with increased 
risks of ASCVD and colorectal cancer.25,26 Additionally, physical inactivity is associated with 
higher risks for both ASCVD and cancer. Prolonged sitting time and low levels of physical 
activity during leisure time have been found to increase the risk of coronary heart disease and 
stroke.27 Moreover, significant adverse effects of sedentary behavior on cancer incidence have 
been reported.28 Given that these factors are modifiable, special attention is required in both 
the treatment and post-treatment care of cancer patients.29,30

In addition to physical risk factors, psychological factors like depression and anxiety may also 
pose a risk for cancer and ASCVD.31-35 These psychological conditions can promote unhealthy 
behaviors, including smoking, poor adherence to treatment, and reduced physical activity, 
potentially increasing the risk of developing cancer and ASCVD.36

2. Cancer influence: cancer itself increases ASCVD risk
Cancer itself and its systemic effects can heighten the risk of ASCVD. The disease induces 
a state of chronic systemic inflammation that hastens the progression of atherosclerosis. 
Inflammatory cytokines and other mediators can lead to acute cardiovascular disease by 
damaging the endothelium and encouraging plaque formation.37 The relationship between 
cancer and atherosclerosis is complex, involving multiple factors such as the body’s immune 
response to cancer, the production of inflammatory cytokines, and the effects of certain 
cancer treatments on cardiovascular health.38

Several studies have demonstrated a strong link between cancer and an increased incidence 
of ASCVD. In a large-scale cohort study involving 4,519,243 participants, cancer patients 
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Fig. 1. The interaction between cancer and ASCVD. 
ASCVD, atherosclerotic cardiovascular disease.



exhibited 1.33 and 1.44 times higher risks of cardiovascular mortality and stroke, respectively, 
than non-cancer controls.39 Among various cancer subtypes, those with nervous system 
malignancies faced the highest risk of cardiovascular mortality (hazard ratio [HR], 3.24; 
95% confidence interval [CI], 2.22–4.73) and stroke (HR, 11.20; 95% CI, 9.84–12.74). While 
no significant link was found between cancer and acute myocardial infarction (MI), the 
risk of acute MI was notably higher in patients with leukemia (HR, 1.21; 95% CI, 1.01–1.46), 
hematological (HR, 1.23; 95% CI, 1.11–1.37), and thoracic cancers (HR, 1.60; 95% CI, 1.41–1.82). 
Additionally, a meta-analysis confirmed that cancer survivors have a 1.66-fold increased 
relative risk of stroke compared to cancer-free controls, with the highest risk observed 
in those with pancreatic cancer (HR, 2.32; 95% CI, 1.86–2.88).40 Consistent results were 
reported in a recent population-based cohort study in China, which indicated elevated risks 
of ischemic heart disease and stroke in comparison to the standard population, particularly 
among patients with pancreatic cancer.41 Notably, the risk of ASCVD incidence was found to 
be greatest during the first year following the cancer diagnosis.39,41 This highlights the need 
for early prevention and aggressive intervention for ASCVD after a cancer diagnosis.

3. Treatment impact: anti-cancer treatment increases ASCVD risk
The long-term adverse effects of cancer treatments, particularly in relation to ASCVD, 
are significant. The chemotherapy drugs and radiation therapy used to treat cancer can 
cause cardiovascular complications. This damage significantly accelerates the onset 
and progression of ASCVD, adding to the health problems faced by cancer patients. 
The severity of cardiovascular toxicity depends on several factors, including the type of 
drug, tumor location for radiation therapy, presence of a history of cardiac disease, and 
dose of a drug or ionizing radiation. Certain drugs damage the cardiovascular system, 
including direct myocardial damage, hypertension, and accelerated atherosclerosis.42,43 
Anthracyclines, and human epidermal growth factor receptor 2-targeted therapies can lead 
to cardiotoxicity, primarily heart failure, which may indirectly contribute to ASCVD risk.44, 

45 Vascular endothelial growth factor signaling pathway (VSP) inhibitors also elevate the 
risk of atherosclerosis-related cardiovascular events. A meta-analysis including 77 phase III 
trials reported that the VSP inhibitors were associated with higher risks of cardiac ischemia 
(odds ratio [OR], 2.83; 95% CI, 1.72–4.65), and arterial thromboembolism (OR, 1.52; 95% 
CI, 1.17–1.98), compared to routine care.46 VSP inhibitors may predispose individuals to 
accelerated atherosclerosis, vasospasm, and coronary thrombosis.47 In addition to VSP 
inhibitors, immune checkpoint inhibitors (ICIs) and fluoropyrimidines are associated 
with atherosclerotic cardiovascular events. ICIs increase the risk of ASCVD by promoting 
vascular inflammation and plaque progression.48 Fluoropyrimidines, such as 5-fluorouracil, 
can lead to myocardial ischemia induced by coronary vasospasm and endothelial injury.49 
Furthermore, in addition to the increased risk associated with medications, a study reported 
an increased risk of coronary artery disease following chest radiation, especially in breast 
cancer patients.50 This study demonstrated that the rates of major coronary events increased 
by 7.4% per Gray mean dose in breast cancer patients treated with radiotherapy. Exposure to 
radiation accelerates the formation of macrophage-rich and inflammatory atherosclerotic 
lesions, which are prone to rupture and may contribute to ASCVD.51

PROGNOSIS OF ASCVD IN CANCER SURVIVORS

The prognosis of ASCVD in cancer survivors is influenced by multiple factors, including 
the type of cancer, the specific cancer treatments received, the severity of ASCVD, and the 
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patient’s overall health. The type and intensity of cancer treatment play a crucial role in 
determining the risk of developing ASCVD. Treatments such as chemotherapy and thoracic 
radiotherapy, especially those involving anthracyclines, are known for their cardiotoxic 
effects. While these treatments effectively combat cancer, they can also increase the burden 
on the cardiovascular system, thereby exacerbating the risk of ASCVD.52 The risk is further 
heightened in patients with comorbidities such as hypertension, diabetes, and dyslipidemia, 
which are commonly observed in cancer survivors. Additionally, lifestyle factors, including 
physical inactivity and poor dietary habits that may become more prevalent during and after 
cancer treatment, also contribute to this risk.14-16

Suboptimal medical management of ASCVD in cancer survivors may also contribute to 
their health challenges. A study from a single center revealed that cancer patients were 40% 
less likely to receive statin or antiplatelet therapies compared to those without a cancer 
history.53 Similarly, data from a large-scale Swiss registry of myocardial infarction indicated 
that cancer patients were less likely to undergo percutaneous coronary intervention, receive 
P2Y12 blockers, or take statins. Additionally, in-hospital mortality rates were higher among 
cancer patients in this registry.54 Understanding these contributing factors is essential for 
developing strategies to improve the prognosis in this patient population.

EVALUATION OF THE RISK OF ASCVD IN CANCER PATIENTS

Evaluating the risk of ASCVD is essential for determining management strategies to prevent 
ASCVD in cancer patients. Various risk estimation tools are employed to assess the likelihood 
of developing ASCVD, with the Pooled Cohort Equation being the most commonly used. This 
tool calculates the 10-year incidence of ASCVD events in individuals who do not have CVD 
at the time of assessment.55 However, there is no established standard for monitoring that is 
specifically tailored to cancer survivors, which complicates the management of ASCVD risk in 
this population.

The coronary artery calcium (CAC) score is a well-established marker for predicting the risk of 
ASCVD. Treatment recommendations for hyperlipidemia in the United States and Europe support 
its use in patients with moderate risk.56 Specifically, the cardiovascular risk of asymptomatic 
patients at moderate risk may be reclassified upward if their CAC score exceeds 100.56 This 
recommendation is based on the ability of CAC to stratify risk and guide treatment decisions.

Recognizing the discriminative value of CAC, the Society of Cardiovascular Computed 
Tomography recommends including a statement about the absence or presence of CAC in 
reports on non-cardiac chest computed tomography (CT) scans used for cancer imaging.57 
Given the frequent use of chest CT scans in cancer staging and treatment planning, 
incorporating information on CAC into the baseline assessment can enhance cardiovascular 
risk stratification in cancer patients without a history of ASCVD.

Additionally, recent studies have highlighted that the CAC score from pretreatment CT is 
independently associated with future cardiovascular risk in cancer patients.58-60 A study 
using radiotherapy planning CT of breast cancer patients showed that the risk of coronary 
artery disease was 8-fold higher in patients with a CAC score >400 than in those with 
a CAC score of 0.58 Similarly, in patients with diffuse large B-cell lymphoma undergoing 
anthracycline-based chemotherapy, higher CAC scores were linked to an increased risk of 
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cardiovascular disease.59 Although the feasibility of using CAC as an independent risk factor 
for ASCVD requires further validation, it holds potential for identifying high-risk individuals 
among cancer patients.

Taken together, quantifying CAC from non-cardiac chest CT scans for cancer imaging 
can help identify pre-existing subclinical ASCVD and give additional information for a 
comprehensive baseline evaluation of ASCVD risk in cancer patients and survivors.

PREVENTION AND MANAGEMENT: ASCVD IN CANCER 
PATIENTS
Cancer survivors face a higher ASCVD risk than the general population, a risk that escalates 
as cancer survival rates improve, subsequently raising the mortality and morbidity burden. 
However, the prevention of ASCVD is frequently neglected in standard cancer care, and 
there is a deficiency of evidence-based guidelines for the long-term surveillance of ASCVD in 
cancer survivors.

For the prevention and management of ASCVD, risk stratification is crucial and involves 
using traditional cardiovascular risk factors and/or imaging modalities such as CAC scans. 
This approach significantly aids in shaping treatment strategies. Additionally, post-treatment 
screening can facilitate the early detection of ASCVD. The Society for Cardiovascular 
Angiography and Interventions recommends that cancer survivors who have undergone at-risk 
chemotherapy treatments (e.g., nilotinib, ponatinib, and cisplatin) and/or thoracic radiation 
therapy should undergo screening with coronary computed tomography angiography (CCTA) 
or noninvasive stress testing every 5 years.61 For patients at high risk—those with pre-existing 
ASCVD or multiple ASCVD risk factors—who have received thoracic radiation, it is advised to 
perform CCTA and stress testing every 2 years.61

In addition to baseline cardiovascular risk evaluation and screening examinations, 
pharmacological therapies may help reduce the risk of incident ASCVD. A study involving 
cancer survivors with acute myocardial infarction indicated that treatment with aspirin and 
beta-blockers improves survival.54 By modifying ASCVD risk factors through medication, it 
may be possible to decrease the likelihood of ASCVD events in cancer survivors. However, 
the efficacy of cardioprotective medications in this patient group is not fully established 
and requires further validation through additional studies. Clinicians must also be aware 
of potential drug-drug interactions between cardiovascular and anticancer medications. 
The concurrent use of statins and pazopanib, for example, may increase the hepatotoxicity 
associated with pazopanib.62 Imatinib, an inhibitor of the CYP3A4 enzyme, can increase 
the exposure to simvastatin and lovastatin, which are primarily metabolized by CYP3A4.47 
Additionally, the combination of P2Y12 receptor inhibitors such as clopidogrel, ticagrelor, 
and prasugrel with dasatinib, ibrutinib, nintedanib, and olaparib may increase the risk of 
bleeding due to their additive effects.47 Therefore, a careful evaluation of the benefits and 
risks is crucial before initiating cardioprotective medications in cancer patients.

For managing acute coronary diseases in cancer patients undergoing anticancer treatment, 
both invasive and non-invasive approaches may be utilized. According to the 2022 European 
Society of Cardiology guidelines on cardio-oncology, an invasive strategy is advised for 
cancer patients with a life expectancy of more than 6 months who present with ST-segment 
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elevation myocardial infarction (STEMI) or high-risk non-ST-segment elevation acute 
coronary syndromes (NSTE-ACS).47 Conversely, for those with a life expectancy of less than 6 
months and/or a very high bleeding risk, presenting with STEMI or NSTE-ACS, a conservative 
non-invasive strategy should be considered.

CONCLUSION

In conclusion, the intersection of cancer and ASCVD underscores the necessity for 
comprehensive and integrative care for ASCVD in cancer survivors. With advancements in 
cancer treatment, the population of cancer survivors is growing. Consequently, the risk of 
ASCVD in this group is also on the rise. Therefore, a comprehensive strategy is essential, 
encompassing regular cardiovascular monitoring, lifestyle modifications, and control of 
established risk factors. The prognosis of ASCVD in cancer survivors is influenced by various 
factors, such as the type and intensity of cancer treatment, comorbidities, and lifestyle 
choices. Managing ASCVD in this group requires early detection and intervention. Assessing 
ASCVD risk in cancer patients is particularly challenging because current risk assessment 
tools are not designed for this specific population. Therefore, prevention and management 
strategies for ASCVD in cancer survivors need to account for the unique risk factors 
associated with cancer treatment. Given the interplay between cancer and cardiovascular 
health, it is necessary to develop customized screening strategies and guidelines specifically 
for cancer survivors.

REFERENCES

	 1.	 Gorin SS. Care of cancer survivors: special issues for colorectal cancer survivors. FP Essent 2023;529:23-33.   
PUBMED

	 2.	 Tan SY, Turner J, Kerin-Ayres K, Butler S, Deguchi C, Khatri S, et al. Health concerns of cancer survivors 
after primary anti-cancer treatment. Support Care Cancer 2019;27:3739-3747.    PUBMED | CROSSREF

	 3.	 Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson MM, Meadows AT, et al. Chronic health 
conditions in adult survivors of childhood cancer. N Engl J Med 2006;355:1572-1582.    PUBMED | CROSSREF

	 4.	 Mehta LS, Watson KE, Barac A, Beckie TM, Bittner V, Cruz-Flores S, et al. Cardiovascular disease and 
breast cancer: where these entities intersect: a scientific statement from the American Heart Association. 
Circulation 2018;137:e30-e66.    PUBMED | CROSSREF

	 5.	 Youn JC, Chung WB, Ezekowitz JA, Hong JH, Nam H, Kyoung DS, et al. Cardiovascular disease burden 
in adult patients with cancer: an 11-year nationwide population-based cohort study. Int J Cardiol 
2020;317:167-173.    PUBMED | CROSSREF

	 6.	 Conroy SM, Von Behren J, Kwan ML, Kushi LH, Kim MO, Iribarren C, et al. Neighborhood attributes and 
cardiovascular disease risk in breast cancer survivors: the Pathways Study. Cancer 2023;129:2395-2408.    
PUBMED | CROSSREF

	 7.	 Muhandiramge J, Zalcberg JR, van Londen GJ, Warner ET, Carr PR, Haydon A, et al. Cardiovascular 
disease in adult cancer survivors: a review of current evidence, strategies for prevention and management, 
and future directions for cardio-oncology. Curr Oncol Rep 2022;24:1579-1592.    PUBMED | CROSSREF

	 8.	 Wu Z, Chen T, Qian Y, Luo G, Liao F, He X, et al. High-dose ionizing radiation accelerates atherosclerotic 
plaque progression by regulating P38/NCOA4-mediated ferritinophagy/ferroptosis of endothelial cells. Int 
J Radiat Oncol Biol Phys 2023;117:223-236.    PUBMED | CROSSREF

	 9.	 Zhang X, Pawlikowski M, Olivo-Marston S, Williams KP, Bower JK, Felix AS. Ten-year cardiovascular 
risk among cancer survivors: the National Health and Nutrition Examination Survey. PLoS One 
2021;16:e0247919.    PUBMED | CROSSREF

	10.	 Song L, Guan T, Guo P, Song F, Van Houtven C, Tan X, et al. Cardiovascular disease, risk factors, and 
health behaviors among cancer survivors and spouses: A MEPS Study. Cancer Med 2020;9:6864-6874.    
PUBMED | CROSSREF

36https://doi.org/10.12997/jla.2025.14.1.30

Atherosclerosis Management in Cancer Survivors

https://e-jla.org

Journal of 
Lipid and 
Atherosclerosis

http://www.ncbi.nlm.nih.gov/pubmed/37307154
http://www.ncbi.nlm.nih.gov/pubmed/30710242
https://doi.org/10.1007/s00520-019-04664-w
http://www.ncbi.nlm.nih.gov/pubmed/17035650
https://doi.org/10.1056/NEJMsa060185
http://www.ncbi.nlm.nih.gov/pubmed/29437116
https://doi.org/10.1161/CIR.0000000000000556
http://www.ncbi.nlm.nih.gov/pubmed/32360647
https://doi.org/10.1016/j.ijcard.2020.04.080
http://www.ncbi.nlm.nih.gov/pubmed/37096827
https://doi.org/10.1002/cncr.34794
http://www.ncbi.nlm.nih.gov/pubmed/35796941
https://doi.org/10.1007/s11912-022-01309-w
http://www.ncbi.nlm.nih.gov/pubmed/37059236
https://doi.org/10.1016/j.ijrobp.2023.04.004
http://www.ncbi.nlm.nih.gov/pubmed/33661978
https://doi.org/10.1371/journal.pone.0247919
http://www.ncbi.nlm.nih.gov/pubmed/32750221
https://doi.org/10.1002/cam4.3336


	11.	 Daher IN, Daigle TR, Bhatia N, Durand JB. The prevention of cardiovascular disease in cancer survivors. 
Tex Heart Inst J 2012;39:190-198.   PUBMED

	12.	 Koene RJ, Prizment AE, Blaes A, Konety SH. Shared risk factors in cardiovascular disease and cancer. 
Circulation 2016;133:1104-1114.    PUBMED | CROSSREF

	13.	 Masoudkabir F, Sarrafzadegan N, Gotay C, Ignaszewski A, Krahn AD, Davis MK, et al. Cardiovascular 
disease and cancer: evidence for shared disease pathways and pharmacologic prevention. Atherosclerosis 
2017;263:343-351.    PUBMED | CROSSREF

	14.	 Morris PB, Ference BA, Jahangir E, Feldman DN, Ryan JJ, Bahrami H, et al. Cardiovascular effects of 
exposure to cigarette smoke and electronic cigarettes: clinical perspectives from the Prevention of 
Cardiovascular Disease Section Leadership Council and Early Career Councils of the American College of 
Cardiology. J Am Coll Cardiol 2015;66:1378-1391.    PUBMED | CROSSREF

	15.	 Litwin SE. Cardiac remodeling in obesity: time for a new paradigm. JACC Cardiovasc Imaging 
2010;3:275-277.    PUBMED | CROSSREF

	16.	 Pischon T, Lahmann PH, Boeing H, Friedenreich C, Norat T, Tjønneland A, et al. Body size and risk of 
colon and rectal cancer in the European Prospective Investigation Into Cancer and Nutrition (EPIC). J Natl 
Cancer Inst 2006;98:920-931.    PUBMED | CROSSREF

	17.	 Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-related inflammation. Nature 2008;454:436-444.    
PUBMED | CROSSREF

	18.	 Libby P, Ridker PM, Maseri A. Inflammation and atherosclerosis. Circulation 2002;105:1135-1143.    
PUBMED | CROSSREF

	19.	 Kamp DW, Shacter E, Weitzman SA. Chronic inflammation and cancer: the role of the mitochondria. 
Oncology (Williston Park) 2011;25:400-410, 413.   PUBMED

	20.	 Libby P. Inflammation and cardiovascular disease mechanisms. Am J Clin Nutr 2006;83:456S-460S.    
PUBMED | CROSSREF

	21.	 Ji XW, Wang J, Shen QM, Li ZY, Jiang YF, Liu DK, et al. Dietary fat intake and liver cancer incidence: a 
population-based cohort study in Chinese men. Int J Cancer 2021;148:2982-2996.    PUBMED | CROSSREF

	22.	 Li Y, Hruby A, Bernstein AM, Ley SH, Wang DD, Chiuve SE, et al. Saturated fats compared with 
unsaturated fats and sources of carbohydrates in relation to risk of coronary heart disease: a prospective 
cohort study. J Am Coll Cardiol 2015;66:1538-1548.    PUBMED | CROSSREF

	23.	 Debras C, Chazelas E, Srour B, Kesse-Guyot E, Julia C, Zelek L, et al. Total and added sugar intakes, 
sugar types, and cancer risk: results from the prospective NutriNet-Santé cohort. Am J Clin Nutr 
2020;112:1267-1279.    PUBMED | CROSSREF

	24.	 Yang Q, Zhang Z, Gregg EW, Flanders WD, Merritt R, Hu FB. Added sugar intake and cardiovascular 
diseases mortality among US adults. JAMA Intern Med 2014;174:516-524.    PUBMED | CROSSREF

	25.	 Holmes MV, Newcombe P, Hubacek JA, Sofat R, Ricketts SL, Cooper J, et al. Effect modification by 
population dietary folate on the association between MTHFR genotype, homocysteine, and stroke risk: a 
meta-analysis of genetic studies and randomised trials. Lancet 2011;378:584-594.    PUBMED | CROSSREF

	26.	 Lee JE, Wei EK, Fuchs CS, Hunter DJ, Lee IM, Selhub J, et al. Plasma folate, methylenetetrahydrofolate 
reductase (MTHFR), and colorectal cancer risk in three large nested case-control studies. Cancer Causes 
Control 2012;23:537-545.    PUBMED | CROSSREF

	27.	 Chomistek AK, Manson JE, Stefanick ML, Lu B, Sands-Lincoln M, Going SB, et al. Relationship of 
sedentary behavior and physical activity to incident cardiovascular disease: results from the Women’s 
Health Initiative. J Am Coll Cardiol 2013;61:2346-2354.    PUBMED | CROSSREF

	28.	 Lin Y, Liu Q, Liu F, Huang K, Li J, Yang X, et al. Adverse associations of sedentary behavior with cancer 
incidence and all-cause mortality: a prospective cohort study. J Sport Health Sci 2021;10:560-569.    
PUBMED | CROSSREF

	29.	 Bell CF, Lei X, Haas A, Baylis RA, Gao H, Luo L, et al. Risk of cancer after diagnosis of cardiovascular 
disease. JACC CardioOncol 2023;5:431-440.    PUBMED | CROSSREF

	30.	 Vincent L, Leedy D, Masri SC, Cheng RK. Cardiovascular disease and cancer: is there increasing overlap? 
Curr Oncol Rep 2019;21:47.    PUBMED | CROSSREF

	31.	 Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological factors on the pathogenesis of 
cardiovascular disease and implications for therapy. Circulation 1999;99:2192-2217.    PUBMED | CROSSREF

	32.	 Roest AM, Martens EJ, de Jonge P, Denollet J. Anxiety and risk of incident coronary heart disease: a meta-
analysis. J Am Coll Cardiol 2010;56:38-46.    PUBMED | CROSSREF

	33.	 Schoormans D, Pedersen SS, Dalton S, Rottmann N, van de Poll-Franse L. Cardiovascular co-morbidity in 
cancer patients: the role of psychological distress. Cardiooncology 2016;2:9.    PUBMED | CROSSREF

37https://doi.org/10.12997/jla.2025.14.1.30

Atherosclerosis Management in Cancer Survivors

https://e-jla.org

Journal of 
Lipid and 
Atherosclerosis

http://www.ncbi.nlm.nih.gov/pubmed/22740730
http://www.ncbi.nlm.nih.gov/pubmed/26976915
https://doi.org/10.1161/CIRCULATIONAHA.115.020406
http://www.ncbi.nlm.nih.gov/pubmed/28624099
https://doi.org/10.1016/j.atherosclerosis.2017.06.001
http://www.ncbi.nlm.nih.gov/pubmed/26383726
https://doi.org/10.1016/j.jacc.2015.07.037
http://www.ncbi.nlm.nih.gov/pubmed/20223424
https://doi.org/10.1016/j.jcmg.2009.12.004
http://www.ncbi.nlm.nih.gov/pubmed/16818856
https://doi.org/10.1093/jnci/djj246
http://www.ncbi.nlm.nih.gov/pubmed/18650914
https://doi.org/10.1038/nature07205
http://www.ncbi.nlm.nih.gov/pubmed/11877368
https://doi.org/10.1161/hc0902.104353
http://www.ncbi.nlm.nih.gov/pubmed/21710835
http://www.ncbi.nlm.nih.gov/pubmed/16470012
https://doi.org/10.1093/ajcn/83.2.456S
http://www.ncbi.nlm.nih.gov/pubmed/33559177
https://doi.org/10.1002/ijc.33507
http://www.ncbi.nlm.nih.gov/pubmed/26429077
https://doi.org/10.1016/j.jacc.2015.07.055
http://www.ncbi.nlm.nih.gov/pubmed/32936868
https://doi.org/10.1093/ajcn/nqaa246
http://www.ncbi.nlm.nih.gov/pubmed/24493081
https://doi.org/10.1001/jamainternmed.2013.13563
http://www.ncbi.nlm.nih.gov/pubmed/21803414
https://doi.org/10.1016/S0140-6736(11)60872-6
http://www.ncbi.nlm.nih.gov/pubmed/22367721
https://doi.org/10.1007/s10552-012-9911-3
http://www.ncbi.nlm.nih.gov/pubmed/23583242
https://doi.org/10.1016/j.jacc.2013.03.031
http://www.ncbi.nlm.nih.gov/pubmed/33878448
https://doi.org/10.1016/j.jshs.2021.04.002
http://www.ncbi.nlm.nih.gov/pubmed/37614573
https://doi.org/10.1016/j.jaccao.2023.01.010
http://www.ncbi.nlm.nih.gov/pubmed/30955114
https://doi.org/10.1007/s11912-019-0796-0
http://www.ncbi.nlm.nih.gov/pubmed/10217662
https://doi.org/10.1161/01.CIR.99.16.2192
http://www.ncbi.nlm.nih.gov/pubmed/20620715
https://doi.org/10.1016/j.jacc.2010.03.034
http://www.ncbi.nlm.nih.gov/pubmed/33530146
https://doi.org/10.1186/s40959-016-0019-x


	34.	 Pereira MA, Araújo A, Simões M, Costa C. Influence of psychological factors in breast and lung cancer 
risk–a systematic review. Front Psychol 2022;12:769394.    PUBMED | CROSSREF

	35.	 Geng S, Zhang X, Zhu X, Wang Y, Wang Y, Sun Y. Psychological factors increase the risk of ovarian cancer. 
J Obstet Gynaecol 2023;43:2187573.    PUBMED | CROSSREF

	36.	 Ekmann A, Petersen I, Mänty M, Christensen K, Avlund K. Fatigue, general health, and ischemic heart 
disease in older adults. J Gerontol A Biol Sci Med Sci 2013;68:279-285.    PUBMED | CROSSREF

	37.	 Milazzo V, Cosentino N, Campodonico J, Lucci C, Cardinale D, Cipolla CM, et al. Characteristics, 
management, and outcomes of acute coronary syndrome patients with cancer. J Clin Med 2020;9:3642.    
PUBMED | CROSSREF

	38.	 Libby P, Kobold S. Inflammation: a common contributor to cancer, aging, and cardiovascular diseases-
expanding the concept of cardio-oncology. Cardiovasc Res 2019;115:824-829.    PUBMED | CROSSREF

	39.	 Paterson DI, Wiebe N, Cheung WY, Mackey JR, Pituskin E, Reiman A, et al. Incident cardiovascular 
disease among adults with cancer: a population-based cohort study. JACC CardioOncol 2022;4:85-94.    
PUBMED | CROSSREF

	40.	 Zhang F, Wang K, Du P, Yang W, He Y, Li T, et al. Risk of stroke in cancer survivors: a meta-analysis of 
population-based cohort studies. Neurology 2021;96:e513-e526.    PUBMED | CROSSREF

	41.	 He D, Qin K, Li J, Li Y, Chen Z, Xu J, et al. Increased incidence risks of cardiovascular disease among 
cancer patients: Evidence from a population-based cohort study in China. Int J Cardiol 2024;396:131362.    
PUBMED | CROSSREF

	42.	 Bychowski J, Sobiczewski W. Current perspectives of cardio-oncology: Epidemiology, adverse effects, pre-
treatment screening and prevention strategies. Cancer Med 2023;12:14545-14555.    PUBMED | CROSSREF

	43.	 Singh K, A Alameri A, Ali Hamza A, E Al-Gazally M, Temurovich Islomov S, Fadhel Obaid R, et al. 
Cardiac injury following chemo/radiation therapy: an updated review on mechanisms and therapeutic 
approaches. Curr Radiopharm 2023;16:185-203.    PUBMED | CROSSREF

	44.	 Cardinale D, Colombo A, Bacchiani G, Tedeschi I, Meroni CA, Veglia F, et al. Early detection of 
anthracycline cardiotoxicity and improvement with heart failure therapy. Circulation 2015;131:1981-1988.    
PUBMED | CROSSREF

	45.	 Dent SF, Kikuchi R, Kondapalli L, Ismail-Khan R, Brezden-Masley C, Barac A, et al. Optimizing 
cardiovascular health in patients with cancer: a practical review of risk assessment, monitoring, and 
prevention of cancer treatment–related cardiovascular toxicity. Am Soc Clin Oncol Educ Book 2020;40:1-15.    
PUBMED | CROSSREF

	46.	 Abdel-Qadir H, Ethier JL, Lee DS, Thavendiranathan P, Amir E. Cardiovascular toxicity of angiogenesis 
inhibitors in treatment of malignancy: a systematic review and meta-analysis. Cancer Treat Rev 
2017;53:120-127.    PUBMED | CROSSREF

	47.	 Lyon AR, López-Fernández T, Couch LS, Asteggiano R, Aznar MC, Bergler-Klein J, et al. 2022 ESC 
Guidelines on cardio-oncology developed in collaboration with the European Hematology Association 
(EHA), the European Society for Therapeutic Radiology and Oncology (ESTRO) and the International 
Cardio-Oncology Society (IC-OS). Eur Heart J Cardiovasc Imaging 2022;23:e333-e465.    PUBMED | CROSSREF

	48.	 Suero-Abreu GA, Zanni MV, Neilan TG. Atherosclerosis with immune checkpoint inhibitor therapy: 
evidence, diagnosis, and management: JACC: CardioOncology State-of-the-Art Review. JACC 
CardioOncol 2022;4:598-615.    PUBMED | CROSSREF

	49.	 Polk A, Vistisen K, Vaage-Nilsen M, Nielsen DL. A systematic review of the pathophysiology of 
5-fluorouracil-induced cardiotoxicity. BMC Pharmacol Toxicol 2014;15:47.    PUBMED | CROSSREF

	50.	 Darby SC, Ewertz M, McGale P, Bennet AM, Blom-Goldman U, Brønnum D, et al. Risk of ischemic heart 
disease in women after radiotherapy for breast cancer. N Engl J Med 2013;368:987-998.    PUBMED | CROSSREF

	51.	 Stewart FA, Heeneman S, Te Poele J, Kruse J, Russell NS, Gijbels M, et al. Ionizing radiation accelerates 
the development of atherosclerotic lesions in ApoE-/- mice and predisposes to an inflammatory plaque 
phenotype prone to hemorrhage. Am J Pathol 2006;168:649-658.    PUBMED | CROSSREF

	52.	 Stone JR, Kanneganti R, Abbasi M, Akhtari M. Monitoring for chemotherapy-related cardiotoxicity in 
the form of left ventricular systolic dysfunction: a review of current recommendations. JCO Oncol Pract 
2021;17:228-236.    PUBMED | CROSSREF

	53.	 Untaru R, Chen D, Kelly C, May A, Collins NJ, Leitch J, et al. Suboptimal use of cardioprotective 
medications in patients with a history of cancer. JACC CardioOncol 2020;2:312-315.    PUBMED | CROSSREF

	54.	 Rohrmann S, Witassek F, Erne P, Rickli H, Radovanovic D. Treatment of patients with myocardial infarction 
depends on history of cancer. Eur Heart J Acute Cardiovasc Care 2018;7:639-645.    PUBMED | CROSSREF

	55.	 Goff DC Jr, Lloyd-Jones DM, Bennett G, Coady S, D’Agostino RB, Gibbons R, et al. 2013 ACC/AHA Guideline 
on the assessment of cardiovascular risk: a report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines. Circulation 2014;129:S49-S73.    PUBMED | CROSSREF

38https://doi.org/10.12997/jla.2025.14.1.30

Atherosclerosis Management in Cancer Survivors

https://e-jla.org

Journal of 
Lipid and 
Atherosclerosis

http://www.ncbi.nlm.nih.gov/pubmed/35046872
https://doi.org/10.3389/fpsyg.2021.769394
http://www.ncbi.nlm.nih.gov/pubmed/36920175
https://doi.org/10.1080/01443615.2023.2187573
http://www.ncbi.nlm.nih.gov/pubmed/22967457
https://doi.org/10.1093/gerona/gls180
http://www.ncbi.nlm.nih.gov/pubmed/33198355
https://doi.org/10.3390/jcm9113642
http://www.ncbi.nlm.nih.gov/pubmed/30830168
https://doi.org/10.1093/cvr/cvz058
http://www.ncbi.nlm.nih.gov/pubmed/35492824
https://doi.org/10.1016/j.jaccao.2022.01.100
http://www.ncbi.nlm.nih.gov/pubmed/33277416
https://doi.org/10.1212/WNL.0000000000011264
http://www.ncbi.nlm.nih.gov/pubmed/37722455
https://doi.org/10.1016/j.ijcard.2023.131362
http://www.ncbi.nlm.nih.gov/pubmed/37102247
https://doi.org/10.1002/cam4.5980
http://www.ncbi.nlm.nih.gov/pubmed/36786135
https://doi.org/10.2174/1874471016666230214101830
http://www.ncbi.nlm.nih.gov/pubmed/25948538
https://doi.org/10.1161/CIRCULATIONAHA.114.013777
http://www.ncbi.nlm.nih.gov/pubmed/32213102
https://doi.org/10.1200/EDBK_286019
http://www.ncbi.nlm.nih.gov/pubmed/28104567
https://doi.org/10.1016/j.ctrv.2016.12.002
http://www.ncbi.nlm.nih.gov/pubmed/36017575
https://doi.org/10.1093/ehjci/jeac106
http://www.ncbi.nlm.nih.gov/pubmed/36636438
https://doi.org/10.1016/j.jaccao.2022.11.011
http://www.ncbi.nlm.nih.gov/pubmed/25186061
https://doi.org/10.1186/2050-6511-15-47
http://www.ncbi.nlm.nih.gov/pubmed/23484825
https://doi.org/10.1056/NEJMoa1209825
http://www.ncbi.nlm.nih.gov/pubmed/16436678
https://doi.org/10.2353/ajpath.2006.050409
http://www.ncbi.nlm.nih.gov/pubmed/33689453
https://doi.org/10.1200/OP.20.00924
http://www.ncbi.nlm.nih.gov/pubmed/34396237
https://doi.org/10.1016/j.jaccao.2020.05.010
http://www.ncbi.nlm.nih.gov/pubmed/28927294
https://doi.org/10.1177/2048872617729636
http://www.ncbi.nlm.nih.gov/pubmed/24222018
https://doi.org/10.1161/01.cir.0000437741.48606.98


	56.	 Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L, et al. 2019 ESC/EAS Guidelines 
for the management of dyslipidaemias: lipid modification to reduce cardiovascular risk. Eur Heart J 
2020;41:111-188.    PUBMED | CROSSREF

	57.	 Lopez-Mattei J, Yang EH, Baldassarre LA, Agha A, Blankstein R, Choi AD, et al. Cardiac computed 
tomographic imaging in cardio-oncology: an expert consensus document of the Society of Cardiovascular 
Computed Tomography (SCCT). J Cardiovasc Comput Tomogr 2023;17:66-83.    PUBMED | CROSSREF

	58.	 Gal R, van Velzen SG, Hooning MJ, Emaus MJ, van der Leij F, Gregorowitsch ML, et al. Identification of 
risk of cardiovascular disease by automatic quantification of coronary artery calcifications on radiotherapy 
planning CT scans in patients with breast cancer. JAMA Oncol 2021;7:1024-1032.    PUBMED | CROSSREF

	59.	 Shen H, Lian Y, Yin J, Zhu M, Yang C, Tu C, et al. Cardiovascular risk stratification by automatic 
coronary artery calcium scoring on pretreatment chest computed tomography in diffuse large B-cell 
lymphoma receiving anthracycline-based chemotherapy: a multicenter study. Circ Cardiovasc Imaging 
2023;16:e014829.    PUBMED | CROSSREF

	60.	 Roos CT, van den Bogaard VA, Greuter MJ, Vliegenthart R, Schuit E, Langendijk JA, et al. Is the coronary 
artery calcium score associated with acute coronary events in breast cancer patients treated with 
radiotherapy? Radiother Oncol 2018;126:170-176.    PUBMED | CROSSREF

	61.	 Iliescu CA, Grines CL, Herrmann J, Yang EH, Cilingiroglu M, Charitakis K, et al. SCAI Expert consensus 
statement: Evaluation, management, and special considerations of cardio-oncology patients in the cardiac 
catheterization laboratory (endorsed by the Cardiological Society of India, and Sociedad Latino Americana 
de Cardiologıa Intervencionista). Catheter Cardiovasc Interv 2016;87:E202-E223.    PUBMED | CROSSREF

	62.	 Xu CF, Xue Z, Bing N, King KS, McCann LA, de Souza PL, et al. Concomitant use of pazopanib 
and simvastatin increases the risk of transaminase elevations in patients with cancer. Ann Oncol 
2012;23:2470-2471.    PUBMED | CROSSREF

39https://doi.org/10.12997/jla.2025.14.1.30

Atherosclerosis Management in Cancer Survivors

https://e-jla.org

Journal of 
Lipid and 
Atherosclerosis

http://www.ncbi.nlm.nih.gov/pubmed/31504418
https://doi.org/10.1093/eurheartj/ehz455
http://www.ncbi.nlm.nih.gov/pubmed/36216699
https://doi.org/10.1016/j.jcct.2022.09.002
http://www.ncbi.nlm.nih.gov/pubmed/33956083
https://doi.org/10.1001/jamaoncol.2021.1144
http://www.ncbi.nlm.nih.gov/pubmed/36748459
https://doi.org/10.1161/CIRCIMAGING.122.014829
http://www.ncbi.nlm.nih.gov/pubmed/29089148
https://doi.org/10.1016/j.radonc.2017.10.009
http://www.ncbi.nlm.nih.gov/pubmed/26756277
https://doi.org/10.1002/ccd.26379
http://www.ncbi.nlm.nih.gov/pubmed/22918879
https://doi.org/10.1093/annonc/mds249

	Atherosclerotic Cardiovascular Disease in Cancer Survivors: Current Evidence, Risk Prediction, Prevention, and Management
	INTRODUCTION
	INCIDENCE OF ASCVD IN CANCER SURVIVORS
	CANCER AND ASCVD: THE TRIAD MODEL
	1. Common catalysts: shared risk factors between cancer and ASCVD
	2. Cancer influence: cancer itself increases ASCVD risk
	3. Treatment impact: anti-cancer treatment increases ASCVD risk

	PROGNOSIS OF ASCVD IN CANCER SURVIVORS
	EVALUATION OF THE RISK OF ASCVD IN CANCER PATIENTS
	PREVENTION AND MANAGEMENT: ASCVD IN CANCER PATIENTS
	CONCLUSION
	REFERENCES


