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Abstract
Purpose of review The treatment of coronary artery disease (CAD) in cancer patients is an 
evolving landscape. Recent data emphasizes the importance of aggressive management of 
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cardiovascular risk factors and diseases in improving cardiovascular health in this unique 
group of patients regardless of cancer type or stage.
Recent findings Novel cancer therapeutics such as immune therapies and proteasome 
inhibitors have been associated with CAD. Recent stent technologies may safely allow 
for shorter duration (< 6 months) of dual antiplatelet therapy post-percutaneous coronary 
interventions. Intracoronary imaging may be useful in the decision making process in terms 
of stent positioning and healing.
Summary Large registry studies have partially filled a gap left by the lack of randomized 
controlled trials in the treatment of CAD in cancer patients. Cardio-oncology is gaining 
traction as a major sub-specialty in the cardiology field given the release of the first 
European Society of Cardiology — Cardio-oncology guidelines in 2022.

Introduction

In the era of COVID-19, cardiovascular diseases and 
cancer remain the leading causes of mortality in the 
USA [1, 2]. Due to a combination of shared risk factors, 
improved life span, and advancement in cancer thera-
pies, there is a growing number of cancer patients with 
coexisting coronary artery disease (CAD) [3]. Cancer 
and its treatment can be associated in selected cases 
with additional vascular aging [4]. Despite increased 
prevalence, cancer patients are still routinely excluded 

from major cardiovascular randomized control tri-
als. In recent years, several observational studies have 
helped us understand the pathophysiology and treat-
ment principles needed to tailor management in such 
a high-risk population. The purpose of this review is to 
provide recent updates about the management of CAD 
in cancer patients, with a focus on discussing optimal 
strategies for coronary revascularization (Fig. 1).

Epidemiology of coronary artery disease in the setting 
of cancer

Coronary atherosclerosis is a precursor for CAD development and subse-
quent acute coronary syndromes (ACS) [5, 6]. Low-density lipoprotein (LDL), 
the major culprit in the atherosclerotic cascade, when oxidized, decreases 
endothelial nitric oxide synthase expression, leading to increased inflamma-
tory cell recruitment and adhesion to the injured endothelium. Endothelial 
lipid accumulation is followed by plaque formation and rupture, causing 
the cascade of platelet activation and aggregation, finally resulting in acute 
thrombus formation with subsequent loss in coronary perfusion and myo-
cardial ischemia [7, 8]. Recent evidence suggests that upregulation of the 
lectin-like oxidized LDL (LOX-1) receptor seen in atherosclerosis leads to 
an increased formation of reactive oxygen species (ROS) which induce vas-
cular endothelial growth factor (VEGF) production and thereby stimulating 
angiogenesis and perhaps tumor growth [9, 10]. Inflammatory markers such 
as C-reactive protein and interleukin 1β have been identified as mediators in 
both cancer and atherosclerosis, suggesting that the pathogenesis of cancer 
and CAD is connected at a cellular level [11–13].
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Cancer and CAD share numerous traditional cardiovascular risk factors. 
The incidence of both diseases increases with aging, with the median time 
of diagnosis for common cancers such as breast, lung, and colorectal cancer 
being 63–71 years. Obesity and diabetes, by virtue of their chronic inflamma-
tory state, lead to the early occurrence of both CAD/ACS and cancer [14–18]. 
Tobacco use, a well-known risk factor for ACS, promotes oxidation of LDL 
and formation of ROS which in turn cause atherosclerosis and carcinogenesis 
[19, 20]. Although hypertension has multiple overlapping risk factors with 
CAD and in turn with cancer, studies are ongoing to establish a direct link 
between them [21].

Certain chemotherapeutic agents have been well-established to cause 
accelerated coronary atherosclerosis and ACS. 5-Fluorouracil (5-FU) and its 
oral prodrug capecitabine are well-known to induce coronary vasospasm and 
precipitate ACS by activating protein kinase C and causing smooth muscle 

Fig. 1  Recent updates in coronary revascularization in cancer patients. ICI, immune checkpoint inhibitors; ACS, acute cor-
onary syndrome; TTE, transthoracic echocardiogram; STEMI, ST segment elevation myocardial infarction; NSTEMI, non-ST 
segment elevation myocardial infarction; DAPT, dual antiplatelet therapy; FFR, fractional flow reserve; iFR, instantaneous 
wave-free ratio; IVUS, intravascular ultrasound; OCT, optical coherence tomography; SADIT, single-access, dual-injection 
technique; SHiP, Single access for Hi-risk PCI; TEG, thromboelastogram; PCI, percutaneous coronary intervention.
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vasoconstriction [22–26]. Bevacizumab, a VEGF inhibitor, and tyrosine kinase 
inhibitors, such as sorafenib and sunitinib, are associated with an increased 
risk of arterial thrombosis [27–30]. Multiple cases of ACS secondary to rituxi-
mab, cisplatin, and taxols have been reported [31, 32]. Carfilzomib, a newly 
approved proteasome inhibitor used in the treatment of multiple myeloma, 
has been associated with an increased risk of heart failure, ischemic heart dis-
ease, and hypertension [33]. Hormonal therapies for breast cancer have been 
shown to increase the risk of cardiovascular events [34]. Interestingly, even 
patients who undergo hematopoietic stem cell transplants are at risk for car-
diovascular toxicity, including CAD [35]. Immune checkpoint inhibitor (ICI) 
therapy-related cardiomyopathy and myocarditis have been well-established 
[36]. Recent data suggest a 3.3-fold increased risk for atherosclerotic cardio-
vascular events at 2 years after ICI therapy [37], although a direct causal mech-
anism is still under investigation. In a sub-analysis of that study, comparing 
atherosclerotic plaque volume in aortas using computed tomography (CT), 
an increase in plaque volume was noted with ICI therapy [37]. Interestingly, 
the concomitant use of statin and steroids had a moderating effect, showing 
the importance of optimizing cardiovascular risk factors during ICI therapy 
[37]. In a cohort study of nearly 700 patients, Laenens et al. found a 10% 
incidence of heart failure, ACS, and stroke in cancer patients within 1 year 
of initiating ICI therapy, almost double than those not on ICI therapy [38•].

Ionizing radiation affects both cancerous and non-cancerous cells, espe-
cially the rapidly proliferating endothelial and bone marrow cells. The patho-
genesis of radiation-induced vascular disease starts with oxidative stress, ROS 
formation, endothelial inflammation, and dysfunction with increased vascu-
lar permeability, finally leading to damage to the vasa vasorum [39]. Chest 
radiotherapy can accelerate the progression of pre-existing CAD. The typical 
pattern of radiation-induced coronary artery disease (RICAD) is ostial steno-
sis with severe left main disease, along with ostial right coronary artery and 
left anterior descending artery stenoses. RI-CAD with ostial and multivessel 
stenosis is usually seen after extensive mantle radiation in Hodgkin’s lym-
phoma, breast cancer, and esophageal cancer [40]. While majority get stand-
ard of care treatment, patients with refractory to treatment, radiation-induced 
heart disease have been reported [41].

Approach to coronary artery disease diagnosis 
and management 

The clinical presentation of CAD and ACS can be atypical, confounded by cancer 
and its treatment, or due the advanced age of these patients and their co-mor-
bidities, warranting a higher degree of suspicion. Accurate diagnosis involves 
a thorough history including assessment of risk factors, cancer type, and treat-
ment, followed by a 12-lead electrocardiogram (ECG) and serial measurements 
of serum high-sensitivity cardiac troponin (Hs-cTn) [42••]. The 2022 European 
Society of Cardiology (ESC) Cardio-oncology guidelines suggest obtaining early 
echocardiography to improve the diagnostic precision and monitor for early 
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systolic dysfunction in patients with atypical anginal symptoms [42••, 43]. 
Echocardiogram is useful in identifying regional wall motion abnormalities 
versus the near-global hypokinesis noted in Takotsubo syndrome, common 
in cancer patients [44–47]. Multimodality imaging with coronary computed 
tomography angiography and cardiac magnetic resonance imaging can also be 
used to help diagnose CAD and systolic dysfunction caused by ischemia, and 
differentiate it from other types of chemotherapy-related cardiotoxicities, such 
as myocarditis.

Cancer patients are subject to numerous imaging tests as part of their diag-
nosis, staging, and surveillance. Incidental findings of coronary artery calcium 
(CAC) in patients who have a non-cardiac chest computed tomography (CT) 
scan are rarely acted upon but can be useful in the prevention and treatment of 
CAD. In a retrospective study involving 164 lung cancer patients, who under-
went non-contrast non-gated chest CT (NGCCT), CAC was noted in over 69% 
of patients without known pre-existing atherosclerotic CV disease (ASCVD), 
and an overwhelming majority was not started on guideline-directed medical 
therapy (GDMT) including aspirin and statin [48]. Coronary CT angiography 
(CTA) has a very high negative predictive value for the exclusion of obstruc-
tive CAD and can be used as an accurate first-line non-invasive imaging test in 
cancer patients who are at low to intermediate risk for CAD [49]. Cardiac CT 
may also have a role in the evaluation of CAD in ACS-like conditions such as 
5-fluorouracil-induced vasospasm and ICI cardiotoxicity [50].

Risk stratification of CAD and ACS in cancer patients
ACS are associated with significantly higher mortality and morbidity rates in 
cancer patients than in their non-cancer counterparts [51]. Yousif et al., in their 
prospective study, reported a higher all-cause mortality rate at 12 months, 30.3% 
in cancer vs. 11.9% in non-cancer patients, p < 0.0001, along with a higher inci-
dence of net adverse clinical events, 33.9% in cancer patients vs. 19.8% in non-
cancer patients, p < 0.001 [52]. Mrtozek et al. showed that troponin-positive 
ACS (HR 2.365 [1.162–4.817], p = 0.018) was most predictive of mortality in 
cancer patients presenting with ACS. They also reported a 1-year all-cause mor-
tality rate of 46% vs. 8% in non-cancer patients [53]. Patients with active cancer 
who develop ACS have longer lengths of hospital stay (7.9 days vs. 5.6 days, 
p < 0.001), higher costs of care ($86,576 vs. $79,916, p < 0.001), and increased 
mortality (15.4% vs. 7.5%, p < 0.001) when compared to patients without cancer 
[54]. The cardiovascular mortality risk is highest in the first-year post-diagnosis 
for all cancer types, with endometrial, laryngeal, bladder cancer, and prostate 
cancer having the highest risk of mortality [55]. Finally, patients with metastases 
have worse outcomes post-acute myocardial infarction [56].

Invasive management of CAD in cancer
In patients with CAD and cancer, numerous studies have shown that coro-
nary revascularization improves the safety of further oncologic treatment and 
thereby increases long-term survival [42••, 57–59, 60••]. Cancer should not 
prohibit evaluation with coronary angiography and possible PCI in a patient 
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presenting with ACS. Multiple studies have shown that patients with cancer 
are less likely to receive PCI when compared to those without cancer, despite 
otherwise having an indication for revascularization [53, 56]. A retrospec-
tive study by Balanescu et al. comprising over 200 patients with cancer and 
ACS suggested a survival benefit at 1 year, when coronary angiography was 
performed within 72 h of presentation (HR = 0.327, p < 0.0001) [59]. Another 
study showed that a conservative strategy with medical management for ACS 
had worse outcomes at 1 year [61].

Type 2 myocardial infarction, a mismatch between myocardial oxygen 
supply demand, is likely the most frequent cause of ACS in cancer patients, 
often presenting with symptoms ranging from dyspnea, atypical chest pain, 
and hypotension [62, 63]. NSTEMI patients presenting with symptoms of 
shock, heart failure, refractory angina, or sustained ventricular arrhythmias 
need an early invasive approach as opposed to medical management [64].

Numerous factors such as the presence of active cancer, current oncologic 
treatment, and cancer-related co-morbidities (frailty, anemia, thrombocyto-
penia, nutritional/performance status) require the clinician to personalize 
the management plan with the help of a multidisciplinary team comprising 
of a cardiologist, interventional cardiologist, and an oncologist.

Medical therapy for CAD and ACS
Aspirin should be given to all patients presenting with ACS and it has been 
shown to reduce non-fatal reinfarction and mortality [65]. In a study involv-
ing 456 cancer patients with ACS, aspirin use improved 1-year survival (34% 
vs. 18%, p < 0.001) [63]. In the same study, it was noted that only 46% of 
patients were given aspirin (due to thrombocytopenia, allergies, and recent 
major bleed) and STEMI patients were more likely to be prescribed aspi-
rin compared to those with NSTEMI (66% vs. 43%, p < 0.004). Sarkiss et al. 
showed that aspirin improved overall survival in cancer patients with ACS and 
thrombocytopenia (platelet count < 100,000/mm3), with a 1-week survival 
rate close to 90% vs. 6% in patients who did not receive it [66]. The Society 
of Coronary Angiography and Intervention (SCAI) consensus guidelines sug-
gest using aspirin in all patients with platelet counts > 10,000/mm3 [60••].

Beta-blockers, first-line agents in ACS, are contraindicated in the presence 
of cardiogenic shock or conduction abnormalities [5], which were found 
by Yusuf et al. to improve overall 1-year survival in cancer patients present-
ing with ACS, with about a 36% reduction in mortality (HR 0.64; 95% CI 
0.51–0.81, p < 0.0002) [63]. Statins help control LDL, prevent the progres-
sion of atherosclerosis, and therefore are part of the standard of care for ACS 
and CAD [67, 68]. Studies have reported a wide range of utilization of statin 
(20.6–90.9%) in cancer patients presenting with ACS [63, 69]. Statin use has 
been associated with higher overall survival in cancer patients with ACS (0.39 
vs. 0.22, p < 0.001) [63].

Current guidelines recommend dual antiplatelet therapy (DAPT) with 
aspirin and a P2Y12 inhibitor (preferably prasugrel or ticagrelor) for at least 
1 year in patients presenting with ACS undergoing PCI [70]. Clopidogrel is 
generally recommended as a second agent in patients with a higher bleeding 

148



Curr Treat Options Cardio Med (2023) 25:143–158 

risk, including cancer patients [70, 71]. Moreover, the SCAI expert consensus 
statement recommends against ticagrelor or prasugrel if the platelet count 
is < 50,000/mm3 [60••]. Platelet counts less than 30,000/mm3 need a risk/
benefit analysis of preventing ischemia with the high risk of bleeding. Guo 
et al. performed a propensity-matched analysis comparing the occurrence of 
ischemic and bleeding events between 416 patients with 768 patients with-
out active or prior cancer. The authors calculated the DAPT score in patients 
with and without cancer and found that patients with a DAPT score ≥ 2 had 
a higher risk of MI, stent thrombosis, and revascularization than those with 
DAPT < 2 [72]. Although cancer patients were excluded from the DAPT trial, 
the hazard ratios for the outcome measures were similar, suggesting that the 
DAPT score can be applied to cancer patients.

In a recent study by Mehran et al., among high bleeding risk patients 
(about 35% of patients had ACS) undergoing PCI with cobalt-chromium 
everolimus-eluting stents, DAPT (aspirin and predominantly clopidogrel) 
for 1 or 3 months was non-inferior to 6 or 12 months of DAPT for ischemic 
outcomes and may be associated with less major bleeding and a low inci-
dence of stent thrombosis [73]. Similarly, Valgimigli et al. also proved non-
inferiority with 1 month of DAPT compared to 3 months of DAPT. Their 
study involved 4434 patients with high bleeding risk undergoing PCI with 
a sirolimus-eluting coronary stent. About 49% of the patients had an ACS 
presentation, with over 15.2% of randomized patients having a history of 
cancer [94]. They reported similar net clinical adverse events in both the 
1-month (7.5%) and 3-month (7.7%) groups, p < 0.0001 for non-inferiority, 
and there was less significant bleeding in the 1-month group vs. the 3-month 
group, 6.5% vs. 9.4, p < 0.001 for superiority [74]. Using DAPT for a month, 
followed by a single agent after PCI would be the ideal scenario for cancer 
patients with a high risk of bleeding. In a study aimed to assess the safety of 
starting or resuming cancer treatment within 6 months of DES placement, 
abbreviated aspirin and P2Y12 inhibitor treatment, and advanced cancer were 
significantly associated with OS, while DAPT discontinuation < 6 months after 
PCI was not associated with stent thrombosis or in-stent restenosis [75••].

Cancer patients have a higher propensity for thrombosis and atrial fibril-
lation and there is an increased need for anticoagulation. Triple therapy 
further increases the risk of bleeding, may delay cancer treatment, and is 
generally avoided in the setting of significant thrombocytopenia [76–78]. 
Overall, if there are no contraindications, optimal medical therapy should 
be in place as there are worse outcomes if patients with ACS are undertreated 
with beta-blockers, anticoagulants, angiotensin-converting enzyme inhibitors, 
and statins [51, 79]. Cancer therapy should be held in the acute situation. 
Rechallenging the patient with the same chemotherapy or a different agent is 
a complex decision that often requires a team-based approach.

Percutaneous coronary intervention considerations
Although PCI remains the gold standard revascularization therapy in cancer 
patients, it is still underutilized. Compared to non-cancer patients, patients 
with cancer are less likely to receive PCI for STEMI (54.2–70.6% vs. 82.3%) 
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[80]. PCI in cancer patients with CAD poses unique and challenging concerns, 
in terms of frailty, increased bleeding/thrombotic risk, and need for subse-
quent cancer treatment [43]. PCI also significantly reduces mortality in cancer 
patients with ACS compared to medical management alone [81]. Predictors 
of poor long-term mortality outcomes in patients admitted for STEMI include 
a recent diagnosis of cancer (< 1 year) and the presence of metastatic disease 
[82]. If a patient is not considered a candidate for DAPT or an urgent non-
cardiac procedure is planned, then balloon angioplasty may be considered 
[60••]. Kim et al. showed that utilization of fractional flow reserve (FFR) 
along with quantitative coronary angiography (QCA) lead to reduced num-
ber of unnecessary revascularizations and medical therapy [83••]. Adopting 
an FFR cutoff of < 0.75, they reclassified severe stenotic lesions (QCA > 70%) 
that needed treatment.

Stent choice

Although bare metal stents (BMS) were once preferred in cancer patients, due 
to their higher bleeding risk and perceived need for a shorter course of DAPT, 
currently third-generation drug-eluting stents (DES) are preferred due to their 
lower risk of restenosis and in-stent thrombosis [84]. Ahmed et al. compared 
the use of BMS vs. DES in cancer patients undergoing PCI, with a focus on 
all-cause mortality and the number of revascularizations. Their study showed 
that there was no significant difference in both endpoints between the two 
types of stents [85••].

A retrospective study including 75 cancer patients conducted by Balanescu 
et al. compared outcomes of various new generation DES (Synergy, Resolute, 
Integrity, Xience, Ion, or Promus) after PCI and found no significant differ-
ences in survivorship [75••]. No in-stent thrombosis (IST) was noted, and 
only one patient had 95% in-stent restenosis (ISR), despite being on DAPT 
for > 1 year, which was attributed to radiation therapy-induced heart disease. 
Only 2 out of these 51 patients resumed treatment after 6 months, with the 
median time of resumption being 14 days for chemotherapy and 10 days 
for radiation therapy. Although retrospective data is inherently limited, evi-
dence shows that newer generation DES may tolerate a shorter duration of 
DAPT (< 6 months) and it may be safer to restart cancer treatment quickly 
(< 6 months, but as early as 2 weeks). The newer generation DES possesses a 
reduced stent strut thickness and a unique drug fast-release profile that results 
in less powerful inhibition of intimal hyperplasia and rapid endothelializa-
tion, thereby reducing the risk of thrombosis.

A single-center prospective study in cancer patients with a recently placed 
DES (within 1–12 months), who needed early discontinuation of their DAPT, 
showed that optical coherence tomography (OCT) imaging can be used to 
identify those at low risk for discontinuation and can thus proceed with 
their cancer-related surgery or procedures [86]. A similar study using OCT to 
evaluate stent healing after DES placement showed adequate stent healing 
in cancer patients, despite a short course of DAPT (< 6 months) in over 61% 
of patients [87].
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Routine use of intracoronary imaging such as intravascular ultrasound 
(IVUS) and optical coherence tomography (OCT) leads to superior outcomes, 
especially when shorter durations of DAPT are required [88–90]. Such an 
approach can avoid stent under-sizing and malapposition and residual 
untreated complications such as edge dissections. It also helps avoid bifurca-
tion and overlapping stents, which can increase the risk of stent thrombosis, 
which cancer patients are at a specifically high risk for [60••, 72]. It is critical 
to reemphasize that intracoronary imaging is of paramount importance for 
cancer patients, where it could additionally assist with management decisions 
in terms of whether it is safe to discontinue DAPT early (in patients who need 
procedures or surgical treatment) or to resume chemotherapy.

Special considerations
Chronic thrombocytopenia 

Thrombocytopenia (TP) is a major concern prior to cardiac catheterization in 
more than 10–25% of cancer patients (especially those with hematological 
malignancies, breast, ovarian, and germ cell tumors) and remains a relative 
contraindication for the procedure [91]. Approximately 10% of these patients 
have platelet counts less than 100,000/mm3. TP does not reduce ischemic 
events, but rather increases the incidence of thrombus formation, suggesting 
that platelet function is a more important determinant for assessing proce-
dural risk than the count [92, 93]. Various platelet thresholds have been sug-
gested by the SCAI and ESC guidelines [42••, 60••]. Transfusion is indicated 
by the oncology teams usually when platelet counts are < 10,000/mm3 or 
when associated with active bleeding. In genitourinary and gastrointestinal 
tumors, the threshold for transfusion is < 20,000/mm3, given their propensity 
for intracavitary bleeding [94]. Most invasive procedures can be performed 
when the platelet count is > 50,000/mm3 and PCI with good hemostatic tech-
nique and minimal bleeding risk can be performed at counts > 30,000/mm3 
[95]. Coronary artery bypass grafting like most general surgical procedures 
requires a threshold of > 50,000/mm3.

Thromboelastography (TEG) is a hemostatic test which measures the clot-
ting efficacy of blood and can provide dynamic measures of the kinetics, 
strength, and stability of the fibrin clot [96, 97]. In a study including 70 
cancer patients who underwent TEG prior to cardiac catheterization, Agha 
et al. found that a platelet count of < 50,000/mm3 was significantly associated 
with risk of hypocoagulability on TEG (p < 0.0001) along with worse overall 
survival at 24 months compared with platelet count > 100,000/mm3. Despite 
a perceived higher risk of bleeding, these patients did not have any substantial 
bleeding complications, suggesting that TP should not be a hindering fac-
tor for coronary revascularization when indicated [98••]. Although all the 
patients with a platelet count < 20,000/mm3 were hypocoagulable, about 75% 
of the patients with a platelet count between 20 and 49,000/mm3 and 21.1% 
of the patients with a platelet count between 50 and 99,999/mm3 were hypo-
coagulable, questioning the utility of routine TEG prior to catheterization. 
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TEG may play a more important role in hematological malignancies such as 
acute leukemia or multiple myeloma where platelet function is expected to 
be deranged. The authors suggest performing a TEG when the platelet count 
is < 50,000/mm3 and in liquid tumors, where a normal TEG can embolden the 
operator to perform more invasive procedures. In patients with an abnormal 
TEG, appropriate products can be transfused to reduce bleeding risk.

Vascular access
High-risk PCI along with the Impella CP usually necessitates two arterial vas-
cular accesses if diagnostic or interventional procedures are needed. Marmagki-
olis et al. have developed the single-access, dual-injection technique (SADIT), 
wherein after the Impella CP has been inserted in the left ventricle, subsequent 
6F and 4F sheaths are placed at the “10 o clock” and “5 o clock” positions [99]. 
The Single access for Hi-risk PCI (SHiP), described by Wollmuth et al., involves 
placing up to a 7F sheath within the 14 French Impella sheath [100]. These 
techniques eliminate unnecessary bleeding complications from extra access 
sites, especially in cancer patients, who are at high risk for bleeding.

Coronary artery bypass grafting
Coronary artery bypass grafting (CABG) is generally indicated in patients 
with critical left main disease, triple vessel disease, or those with complex 
coronary anatomy, whose expected survival is > 12 months [101•]. The 5-year 
post-operative survival rate was > 50% in patients with solid tumors and con-
comitant CAD undergoing CABG, thereby reinstating that cardiac surgery 
is still an option, at least in patients with early-stage cancers [102]. Cancers 
involving the lung and esophagus may allow simultaneous CABG and tumor 
resection thereby lowering costs and reoperation trauma, but with a slightly 
longer operating time [103, 104]. Zhang et al. showed in their study that 
patients undergoing CABG and staged tumor surgery within 1–3 months had 
good outcomes in terms of no in-hospital deaths and cardiovascular adverse 
events [101•]. However, complications from CABG arise by the use of pre-
operative chemotherapy (e.g., anthracyclines) which lead to a drop in cardiac 
function, or the use of radiation which leads to pericarditis, myocardial/valve, 
and lung injury [101•]. Bottom line, the timing of the surgery (simultaneous 
vs. staged) should be based on factors such as the tumor extent, prognosis, 
and pre-operative cardiac risk of cancer therapy [102].

Radiation‑induced coronary artery disease
Medical therapy for RICAD should be based on traditional atherosclerotic 
CAD including aspirin, and risk factor control such as lowering LDL, blood 
pressure, and blood sugar levels. PCI with DES may play a role in flow limit-
ing RICAD; however, there are few studies reporting outcomes [39]. Under-
going research is trying to answer questions regarding stent healing and 
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optimize PCI outcomes using intravascular imaging. CABG may be difficult 
after chest radiotherapy due to scarring of both the mediastinum and the 
internal mammary artery [105].

Conclusion

The number of cancer survivors has grown substantially in the last two dec-
ades, as has their life expectancy. Individualizing coronary care in cancer 
patients with the help of a multidisciplinary approach is needed to improve 
outcomes. A cancer diagnosis should not automatically prevent these patients 
from receiving optimal medical therapy and PCI, if otherwise indicated, as 
both have been shown to improve outcomes in these patients. However, a 
multidisciplinary approach to CAD treatment is warranted in patients with 
cancer. Studies utilizing artificial intelligence on large national and commu-
nity as well as tertiary-center registries could help fill the gap derived from 
the paucity of robust prospective randomized clinical trials in the realm of 
cardio-oncology [81, 106•, 107•, 108•].
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