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Cocaine-Induced Coronary Syndromes:  
Unraveling the Complex Pathophysiology 

 and Clinical Implications

Introduction

Coronary syndromes present a spectrum of conditions arising 
from acute myocardial ischemia, characterized by insufficient  

 
blood flow to the heart. This group of disorders ranges from 
unstable angina to myocardial infarction, known as a heart attack. 
The underlying pathology involves varying degrees of narrowing 
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Cocaine-induced coronary syndromes represent a significant public health concern, with complex pathophysiology and high morbidity and 
mortality rates. This article provides a comprehensive overview of the epidemiology, pathophysiology, clinical manifestations, diagnosis, 
management strategies, prognosis, and complications associated with cocaine-induced coronary syndromes. Epidemiological data suggest 
a notable increase in cocaine use globally, with significant implications for cardiovascular health. The pathophysiology of cocaine-induced 
coronary syndromes involves multifaceted mechanisms, including vascular dysfunction, myocardial ischemia, atherosclerosis, and thrombosis. 
Clinical manifestations range from asymptomatic electrocardiographic changes to life-threatening acute myocardial infarction, posing 
diagnostic challenges for healthcare professionals. Management strategies encompass a multidisciplinary approach, including pharmacological 
interventions, revascularization procedures, and behavioral interventions aimed at addressing both acute cardiovascular events and underlying 
substance abuse disorders. Despite advancements in medical therapy and preventive measures, the burden of cocaine-induced coronary 
syndromes remains substantial, highlighting the need for collaborative efforts to mitigate the impact of cocaine-related cardiovascular 
complications on public health and clinical practice.
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or blockage in one or multiple coronary arteries [1]. The 
severity of obstruction in the affected coronary artery, collateral 
perfusion, and myocardial oxygen demand influence the clinical 
manifestations. Acute myocardial infarction is distinguished from 
minimal injury based on clinical presentation, electrocardiographic 
changes, and varying levels of cardiac enzyme release. Unstable 
angina is characterized by non-occlusive thrombosis without 
significant enzyme release [2]. Acute coronary syndromes (ACS) 
are considered life-threatening conditions that require prompt  
medical intervention, given their significant impact on emergency 
healthcare services. Overall, coronary artery disease remains a 
predominant cause of mortality in the United States. As a result, 
understanding and managing cardiac conditions is of utmost 
importance [1].

Cocaine has been identified as a significant risk factor for 
ACS [3,4]. Chang et al. [3] highlighted that observational studies 
have shown an increased prevalence of coronary disease in 
patients with cocaine-induced myocardial infarction [3]. These 
findings surpassed the expected rates based on patient age. The 
pathological mechanisms behind the action of cocaine include 
increased myocardial oxygen demand, coronary vasoconstriction, 
platelet aggregation, and thrombus formation. Cocaine can induce 
myocardial ischemia, even in individuals with normal coronary 
arteries [3]. Cregler et al. [4] emphasized that cocaine abuse can 
lead to acute myocardial infarction even in young individuals 
without any cardiovascular risk factors [4]. Small and large doses 
of cocaine may cause this reaction. The study also discussed the 
multifactorial etiology of cocaine-related myocardial infarction. 
It involves vasoconstriction, spasms, and increased thrombotic 
potential in the coronary arteries. Cocaine abuse has been linked 
to conditions such as dilated cardiomyopathy, myocarditis, 
infective endocarditis, pulmonary edema, vascular thrombosis, 
and cerebrovascular accidents [4]. The relationship between 
cocaine and coronary syndromes is of high importance due to the 
significant cardiac complications. Understanding this connection 
is crucial in the medical field as it demonstrates the mechanisms 
by which cocaine exerts its adverse effects on the cardiovascular 
system [5].

The literature suggested that the risk of ACS following 
cocaine use is substantial. It was demonstrated by the high 
rates of acute myocardial infarction in patients presenting with 
cocaine-associated chest pain [3,4]. By recognizing the impact 
of cocaine on coronary arteries, vasospasm, thrombosis, and 
atherosclerosis, healthcare professionals can better treat and 
prevent the life-threatening consequences of cocaine use [5]. 
These insights highlight the importance of considering cocaine use 
in risk assessment of ACS in symptomatic emergency department 
patients [3,4]. Unraveling the relationship between cocaine and 
coronary syndromes can lead to the development of targeted 
therapeutic interventions that can alleviate the cardiovascular 
risks associated with cocaine abuse [5]. 

Epidemiology of Cocaine Use and Coronary Syndromes

The epidemiology of cocaine use and its association with 
coronary syndromes presents a complex landscape influenced by 
various factors. Globally, the prevalence of cocaine use has shown 
a notable increase over the past decade, with an estimated rise of 
around 2.5 million users, reaching approximately 22 million users 
by 2021 [5]. Despite this increase, recent years have witnessed a 
plateau in these figures, hovering around 22 to nearly 23 million 
users since 2014. Notably, the Americas account for more than 
half of all cocaine users, with a prevalence of 11.35 million in 
2021, followed by Europe, Africa, and Asia [6]. However, due 
to the illicit nature of cocaine, these prevalence figures may be 
underestimated, with actual numbers potentially higher due to 
underreporting and fear of repercussions.

Assessing the incidence and prevalence of cocaine-induced 
coronary syndromes poses challenges due to the substance’s 
illegality. However, studies suggest a correlation between cocaine 
use and increased cases of acute coronary syndrome (ACS) in 
hospital settings [7]. Typically, the age of incidence for cocaine-
related coronary disease is observed in patients under 50 years 
old, with some studies reporting a range from 44 to 69 years 
old [8,9]. Across different populations, studies have found that 
cocaine-induced coronary syndromes occur in approximately 5% 
of patients, with chest pain being a common presenting symptom 
[7,8]. Additionally, there is evidence suggesting a relationship 
between the frequency of cocaine use and the likelihood of 
experiencing a nonfatal myocardial infarction (MI), with some 
studies reporting that around 25% of patients with nonfatal MIs 
had a history of frequent cocaine use [9,10].

Understanding the epidemiology of cocaine use and its 
association with coronary syndromes is crucial for informing 
public health interventions and clinical management strategies. 
Despite efforts to track prevalence and incidence, the clandestine 
nature of cocaine use presents inherent challenges in obtaining 
accurate data. Further research is warranted to explore the full 
extent of the relationship between cocaine consumption and 
cardiovascular health outcomes, enabling targeted interventions 
to mitigate the risks associated with cocaine-induced coronary 
syndromes [6].

Pathophysiology of Cocaine-Induced Coronary 
Syndromes

The pathophysiology of cocaine-induced coronary syndromes 
is multifaceted, encompassing various mechanisms that 
contribute to vascular dysfunction and myocardial injury. Cocaine 
exerts its effects on the cardiovascular system through multiple 
pathways, including sympathetic nervous system activation, 
inhibition of norepinephrine reuptake, and enhancement of 
catecholamine release, leading to vasoconstriction and increased 
blood pressure [11]. Additionally, cocaine impairs endothelial 
function by reducing nitric oxide bioavailability and promoting 
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oxidative stress, thereby exacerbating vascular inflammation and 
endothelial dysfunction [12]. These vascular effects collectively 
contribute to increased myocardial oxygen demand and reduced 
oxygen supply, creating an imbalance predisposing individuals to 
ischemic events.

Moreover, chronic cocaine use has been implicated in 
the progression of atherosclerosis and thrombosis, further 
exacerbating the risk of coronary syndromes [13]. Cocaine 
promotes the formation of atherosclerotic plaques through 
various mechanisms, including endothelial injury, inflammation, 
and dyslipidemia, which contribute to the development of 
vulnerable plaques prone to rupture [14].

Furthermore, cocaine-induced platelet activation and 
aggregation enhance thrombus formation, exacerbating coronary 
artery occlusion and precipitating acute cardiovascular events 
such as myocardial infarction [15]. Understanding the intricate 
interplay between cocaine-induced vascular effects, myocardial 
oxygen imbalance, atherosclerosis, and thrombosis is essential 
for elucidating the complex pathophysiology of cocaine-induced 
coronary syndromes and informing targeted therapeutic 
strategies to mitigate their clinical consequences.

Clinical Manifestations and Diagnosis

Clinical manifestations of cocaine-induced coronary syndromes 
vary widely, ranging from asymptomatic electrocardiographic 
changes to life-threatening acute myocardial infarction. Patients 
may present with typical angina symptoms, such as chest pain 
or pressure, which can be indistinguishable from those of other 
causes of myocardial ischemia [16]. Moreover, cocaine use may 
mask underlying symptoms of coronary artery disease due to 
its sympathomimetic effects, leading to delayed recognition and 
diagnosis of myocardial ischemia [17]. Additionally, cocaine-
induced vasospasm can result in transient ischemic events, 
presenting as angina pectoris or even acute coronary syndromes 
in the absence of significant coronary artery stenosis [18]. These 
clinical challenges underscore the importance of maintaining a 
high index of suspicion for cocaine-related myocardial ischemia 
in at-risk populations, particularly in young individuals with a 
history of substance abuse.

Diagnosing cocaine-induced coronary syndromes poses 
significant challenges due to the complex interplay between 
cocaine use and cardiovascular pathology. Differential diagnosis 
considerations include ruling out other causes of myocardial 
ischemia, such as atherosclerotic coronary artery disease, 
vasospastic disorders, and non-cardiac etiologies of chest pain 
[19]. Electrocardiography (ECG) remains a cornerstone in the 
initial evaluation, with findings ranging from ST-segment elevation 
or depression to T-wave abnormalities and QT prolongation. 
However, these changes may not be specific to cocaine-induced 
myocardial ischemia [20]. Cardiac biomarkers, including 
troponins and creatine kinase-MB, are crucial in confirming 
myocardial injury. In contrast, advanced imaging techniques such 

as coronary angiography and cardiac computed tomography can 
provide valuable information regarding the presence and severity 
of coronary artery disease [21].

Management Strategies

Management strategies for cocaine-induced coronary 
syndromes encompass a multidisciplinary approach aimed at 
addressing both acute cardiovascular events and underlying 
substance abuse disorders. In the acute setting, prompt recognition 
and treatment of cocaine-related coronary syndromes are 
paramount to minimize myocardial injury and improve outcomes. 
Pharmacological interventions play a crucial role, with antiplatelet 
agents such as aspirin and P2Y12 inhibitors utilized to mitigate 
thrombotic complications [22]. Nitroglycerin is commonly 
employed to relieve coronary artery spasms and alleviate chest 
pain. At the same time, beta-blockers may be administered 
cautiously to counteract cocaine-induced sympathetic stimulation 
and reduce myocardial oxygen demand [23]. However, the 
use of beta-blockers requires careful consideration due to the 
risk of unopposed alpha-adrenergic effects leading to severe 
hypertension and coronary vasoconstriction in some individuals 
[24].

Revascularization procedures, including percutaneous 
coronary intervention (PCI) and coronary artery bypass grafting 
(CABG), may be indicated in select cases of cocaine-induced 
myocardial infarction or significant coronary artery disease [25]. 
PCI offers a minimally invasive option for restoring coronary 
blood flow and relieving ischemia, while CABG may be considered 
in patients with complex coronary anatomy or multivessel 
disease. Beyond acute management, addressing underlying 
substance abuse disorders is critical for long-term risk reduction 
and prevention of recurrent cardiovascular events. Behavioral 
interventions, including counseling, cognitive-behavioral 
therapy, and substance abuse treatment programs, play a pivotal 
role in promoting abstinence and supporting recovery from 
cocaine addiction [26]. Comprehensive management strategies 
that integrate acute cardiovascular care with substance abuse 
treatment are essential for optimizing outcomes and reducing the 
burden of cocaine-induced coronary syndromes.

Prognosis & Complications

Various factors, including the severity of myocardial ischemia, 
the extent of underlying coronary artery disease, and the presence 
of comorbidities, influence the prognosis of cocaine-induced 
coronary syndromes. Cocaine use in the setting of coronary 
syndromes is associated with worse outcomes compared to those 
without cocaine use, with higher rates of recurrent ischemic 
events, myocardial infarction, and mortality [27]. Recurrence 
rates of myocardial ischemia and adverse cardiovascular events 
are notably elevated among individuals with a history of cocaine 
use, underscoring the importance of aggressive risk factor 
modification and comprehensive secondary prevention strategies 
in this population [28]. Long-term outcomes are also impacted 
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by continued cocaine use, with persistent substance abuse 
contributing to ongoing cardiovascular damage and a heightened 
risk of recurrent coronary events [29].

Complications of cocaine-induced coronary syndromes 
encompass a spectrum of cardiovascular manifestations, including 
arrhythmias, heart failure, and sudden cardiac death. Cocaine use 
can precipitate life-threatening arrhythmias such as ventricular 
tachycardia, ventricular fibrillation, and atrial fibrillation through 
various mechanisms, including myocardial ischemia, sympathetic 
hyperactivity, and alterations in cardiac ion channels [30,31]. 
Additionally, cocaine-induced myocardial ischemia can lead to 
acute decompensated heart failure, exacerbating hemodynamic 
instability and increasing the risk of cardiogenic shock [32]. 
Sudden cardiac death is a devastating complication associated 
with cocaine use, often attributed to fatal arrhythmias or acute 
coronary events, highlighting the importance of early recognition 
and aggressive management of cocaine-induced coronary 
syndromes to mitigate adverse outcomes [33].

Prevention and Public Health Implications 

Evidence-based strategies for preventing substance abuse are 
diverse, involving coordinated efforts across schools, families, and 
communities, as highlighted by the Substance Abuse and Mental 
Health Services Administration (SAMHSA) [34]. These strategies 
include school-based programs that teach adolescents how to 
resist peer pressure, correct false beliefs about how common 
drug use is among their peers, and improve their coping skills 
[35]. Family-based programs focus on strengthening parenting 
skills, improving communication, and bonding within the family. 
Additionally, community targeting initiatives bring together 
educational programs, policy changes, and mass media campaigns 
to approach cocaine abuse in a holistic manner [36]. Education 
and awareness campaigns play a vital role in informing individuals 
about the harmful effects of cocaine use on the cardiovascular 
system and promoting cessation efforts to prevent further harm 
[37,11].

Cocaine ranks as one of the most widely used illegal 
drugs globally for recreational purposes, and even occasional 
consumption of cocaine can lead to immediate or long-term 
harm to the cardiovascular system [38]. Discontinuing cocaine 
consumption is crucial for preventing further harm, although 
addressing other risk factors like tobacco smoking could also 
be beneficial. Regrettably, about 60 percent of individuals with 
chest pain related to cocaine use continue to use cocaine within 
the year following a symptomatic incident [39]. Individuals who 
have received treatment for acute coronary syndrome (ACS) 
due to cocaine use should receive ongoing treatment to prevent 
atherosclerotic cardiovascular disease (CVD) [40,41]. Typically, 
this involves prescribing an antiplatelet medication (usually 
aspirin) and a statin drug (such as atorvastatin, rosuvastatin, etc.). 
Depending on the severity of ACS-related damage, patients may 

also need additional medical interventions, such as treatments 
for heart failure or reduced left ventricular systolic function. 
Moreover, patients should receive guidance on adopting a healthy 
diet, weight management (if overweight), regular physical activity, 
and quitting smoking [42].

Conclusion

Cocaine-induced coronary syndromes pose significant 
challenges to public health and clinical management due to their 
complex pathophysiology and high morbidity and mortality 
rates. Understanding the intricate interplay between cocaine 
use and cardiovascular health is essential for guiding preventive 
measures, early diagnosis, and effective management strategies. 
Despite advancements in medical therapy and behavioral 
interventions, the burden of cocaine-induced coronary syndromes 
remains substantial, emphasizing the need for comprehensive 
approaches that address both acute cardiovascular events and 
underlying substance abuse disorders. Collaborative efforts 
involving healthcare professionals, policymakers, and community 
stakeholders are essential for implementing evidence-based 
interventions and reducing the prevalence and impact of cocaine-
related cardiovascular complications.
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