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Rethinking Cocaine-Associated Chest Pain and Acute Coronary Syndromes

Jonathan B. Finkel, MD, and Gregary D. Marhefka, MD

Every year more than 500,000 patients present to the emer-
gency department with cocaine-associated complications, most 
commonly chest pain. Many of these patients undergo extensive 
work-up and treatment. Much of the evidence regarding cocaine’s 
cardiovascular effects, as well as the current management of 
cocaine-associated chest pain and acute coronary syndromes, 
is anecdotally derived and based on studies written more than 
2 decades ago that involved only a few patients. Newer studies 
have brought into question many of the commonly held theories 
and practices regarding the etiology, diagnosis, and treatment of 
this common clinical scenario. However, there continues to be a 
paucity of prospective, randomized trials addressing this topic as 
it relates to clinical outcomes. We searched PubMed for English-
language articles from 1960 to 2011 using the keywords cocaine, 
chest pain, coronary arteries, myocardial infarction, emergency 
department, cardiac biomarkers, electrocardiogram, coronary com-
puted tomography, observation unit, β-blockers, benzodiazepines, 
nitroglycerin, calcium channel blockers, phentolamine, and cardio-
myopathy; including various combinations of these terms. We re-
viewed the abstracts to confirm relevance, and then full articles 
were extracted. References from extracted articles were also re-
viewed for relevant articles. In this review, we critically evaluate 
the limited historical evidence underlying the current teachings on 
cocaine’s cardiovascular effects and management of cocaine-as-
sociated chest pain. We aim to update the reader on more recent, 
albeit small, studies on the emergency department evaluation and 
clinical and pharmacologic management of cocaine-associated 
chest pain. Finally, we summarize recent guidelines and review an 
algorithm based on the current best evidence.

Mayo Clin Proc. 2011;86(12):1198-1207

ACS = acute coronary syndrome; AHA = American Heart Association; 
CCB = calcium channel blockers; CCP = cocaine-associated chest 
pain; DBP = diastolic blood pressure; ECG = electrocardiography; ED = 
emergency department; HR = heart rate; MAP = mean arterial pressure;  
MI = myocardial infarction; PCI = percutaneous coronary intervention; 
SBP = systolic blood pressure; STEMI = ST-segment elevation myocar-
dial infarction; TIMI = Thrombolysis in Myocardial Infarction

Every year millions of Americans abuse cocaine, many 
of whom present to the emergency department (ED) 

with cocaine-related complications, most commonly chest 
pain. Unfortunately, much of the current thinking on co-
caine and its cardiovascular effects is either anecdotally 
derived or based on small studies conducted more than 2 
decades ago. Recently, newer studies have brought into 
question many of the commonly held theories and prac-
tices regarding the etiology, diagnosis, and management 
of cocaine-associated chest pain (CCP) and suspected 
myocardial ischemia.
	 We searched PubMed for English-language articles 
from 1960 to 2011 using the keywords cocaine, chest pain, 
coronary arteries, myocardial infarction, emergency de-
partment, cardiac biomarkers, electrocardiogram, coro-

nary computed tomography, observation unit, β-blockers, 
benzodiazepines, nitroglycerin, calcium channel blockers, 
phentolamine, and cardiomyopathy; including various 
combinations of these terms. We reviewed the abstracts 
to confirm relevance, and then full articles were extracted. 
References from extracted articles were also reviewed for 
relevant articles. In this review, we aim to summarize the 
evidence on cocaine’s cardiovascular pathophysiology, as 
well as the evaluation and management of CCP, with a fo-
cus on critically evaluating the older data and updating the 
reader on more recent, albeit still limited, developments.

A BRIEF HISTORY

Cocaine is a naturally occurring substance found in South 
America’s Erythroxylum coca plant that has been in use for 
more than 5000 years.1 It was not until the 1800s that co-
caine became widely used throughout the developed world. 
In 1859 Albert Niemann purified cocaine in Germany, and 
by the early 1900s physicians were using cocaine as the 
first local anesthetic and prescribing it as treatment for a 
variety of maladies. Cocaine was also introduced into food 
and beverages, including the original Coca-Cola  recipe.1,2 
As its popularity increased, the addictive and harmful prop-
erties of cocaine became apparent, forcing the US govern-
ment to pass the Harrison Narcotic Act of 1914, allowing 
for regulation and taxation of cocaine and limiting its distri-
bution to prescription only.2 Its use decreased in the 1920s 
and 1930s but, spurred on by Hollywood glorification and 
the counterculture movement, regained popularity in the 
1960s.1 Widespread use continued into the 1980s, when 
new modes of consumption were popularized in the form 
of freebasing and crack.3 Cocaine has remained among the 
most popular illicit substances used in the United States for 
the past 40 years.

WIDESPREAD ABUSE IN AN AGING POPULATION

Cocaine is the second most widely used illegal drug and 
the most common to precipitate an ED visit. According to 
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the 2008 National Survey on Drug Use and Health,4 ap-
proximately 36.8 million Americans older than 12 years 
had tried cocaine at least once in their lifetime, representing 
14.7% of the population 12 years and older. Approximately 
5.3 million (2.1%) had used cocaine in the past year, and 
1.9 million (0.7%) had used cocaine within the past month. 
Although there was a slight decrease in new users in 2008, 
there were still 722,000 persons aged 12 years or older who 
used cocaine for the first time.
	 With such a large population of users, EDs and hospitals 
have become inundated with patients experiencing cocaine-
related complications. In 2007 illicit drug use was respon-
sible for more than 970,000 ED visits, with cocaine respon-
sible for more than 550,000 (57%) of these.5 This number is 
likely an underestimate because of patient underreporting, 
denial,6 and potentially undertesting. Cocaine-precipitated 
ED visits were widely distributed among age groups, with 
patient ages ranging from younger than 5 years to older 
than 65 years, with the highest incidence occurring in the 
35- to 44-year age group, followed by the 45- to 54-year 
age group.5

	 One population in which drug abuse is often under-
estimated is those older than 50 years. Use of illicit drugs 
among older Americans has steadily increased. Since 2002 
the use of illicit drugs in the 50- to 59-year-old population 
has almost doubled, increasing from 2.7% to 4.6% in 2008. 
Cocaine has emerged as the illicit drug of choice in this pop-

ulation, now accounting for 63.8% of all illicit drug–related 
ED visits in patients older than 50 years.7

PATHOPHYSIOLOGY

Systemic Cardiovascular Hemodynamics

In humans, cocaine causes an acute increase in heart 
rate (HR), systolic blood pressure (SBP), diastolic blood 
pressure (DBP), and mean arterial pressure (MAP), al-
though in some studies this effect has been modest.8,9 The 
increase is initially dose dependent,8-11 followed by an 
acute tachyphylaxis in which HR and blood pressure pla-
teau, even with increasingly larger quantities of cocaine 
and increasing serum cocaine concentrations.9,11 Animal  
models have demonstrated that cocaine decreases the 
reuptake of norepinephrine and dopamine, thereby in-
creasing its plasma concentration and causing increased 
sympathetic stimulation,12,13 but one human study ques-
tions this.
	 In 2002, Tuncel et al14 compared intrabrachial co-
caine infusion, which eliminates the systemic barore-
ceptor response, with intranasal cocaine. Intrabrachial 
cocaine caused the expected increase in norepinephrine 
concentration, increased forearm vascular resistance, and 
decreased forearm blood flow, with no effect on MAP. 
However, with intranasal administration the opposite oc-
curred, with subsequent decreases in forearm vascular re-
sistance and increased forearm blood flow and MAP. In 
these patients, sympathetic nerve activity showed a mean 
± SD decrease of 72%±7% (P<.01), likely a response to 
elevated MAP, whereas norepinephrine concentrations 
remained unchanged when compared with precocaine 
levels. That study demonstrated that intranasal admin-
istration of cocaine, while causing an increase in MAP, 
actually produces no change in norepinephrine concen-
tration and a decrease in vascular resistance due to the 
baroreceptor response.

Coronary Artery Effects

Cocaine has been shown to have a direct effect on coronary 
vasoconstriction. Several studies have looked at coronary 
arteries after cocaine administration and have demonstrat-
ed a decrease in diameter, ranging from 11% to 45%,15-17 
with greater constriction occurring in arteries with preex-
isting atherosclerotic disease15 and when combined with 
cigarette smoking.16 However, in the absence of plaque 
rupture and/or acute thrombosis, cocaine-induced vaso-
constriction does not appear to cause complete coronary 
occlusion. Cocaine abuse has also been associated with 
accelerated coronary atherosclerosis18 and an increased 
prevalence of coronary artery aneurysms when compared 
with controls.19

Article Highlights

•	 Cocaine is the second most widely used illegal drug 
and the most common to precipitate a visit to the ED

•	 Cocaine use has become increasingly common in the 
population older than 50 years

•	 Cocaine affects the cardiovascular system in a variety 
of ways, including hemodynamic alterations, coronary 
vasoconstriction, hypercoagulability, endothelial dys-
function, and direct myocardial and vascular toxicity

•	 Clinical outcomes data regarding safe and appropri-
ate pharmacologic therapy for cocaine-induced acute 
coronary syndromes, including the use of β-blockers, 
have yet to be satisfactorily studied

•	 First-line pharmacologic therapy for CCP includes 
calcium channel blockers and nitroglycerin

•	 The use of labetalol, a combined α- and β-blocker, is 
controversial and remains poorly studied but may be 
considered in CCP patients with refractory hyperten-
sion and tachycardia

•	 The evaluation of CCP patients remains a clinical chal-
lenge, which may be aided by the addition of observa-
tion units, myocardial perfusion imaging, and coronary 
computed tomography
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Prothrombotic Effects

In addition to systemic and coronary vascular changes, co-
caine has been found to cause alterations in platelet func-
tion and coagulation, with multiple cases reported of acute 
coronary artery thrombosis after cocaine use.20-22

	 Cocaine activates circulating platelets by increasing 
expression of platelet factor 4, thromboglobulin B, and 
P-selectin.23,24 Elevated levels of C-reactive protein, von 
Willebrand factor, and fibrinogen also affect coagula-
tion, with no compensatory increase in fibrinolytic activ-
ity.25 Cocaine has also been shown to induce endothelial 
dysfunction by increasing the production and expression 
of endothelin 1, with concurrent decrease in nitric oxide 
production that leads to enhanced endothelial activation, 
platelet activation, and leukocyte adhesion.26,27 Moreover, 
cigarette smoking causes endothelial and platelet dysfunc-
tion28 and when used concurrently with cocaine may poten-
tiate its harmful effects.

Myocardial Toxicity

Cocaine has also been shown to induce direct myocyte 
damage and cell death in the absence of myocardial ische- 
mia. Endomyocardial biopsy of humans after cocaine 
abuse has revealed mononuclear inflammatory cell infiltra-
tion, contraction band, coagulative necrosis, and in some 
cases focal myocarditis.29,30 The mechanism of cellular in-
jury is still not completely understood, but multiple theo-
ries of injury have been suggested from animal studies. 
Recently, Fan et al31 demonstrated that cocaine increases 
reactive oxygen species production, leading to severe oxi-
dative damage and myocyte cell death. Chen et al32 found 
that cocaine leads to an upregulation of cellular adhesion 
molecules, which could explain the inflammatory changes 
that have been demonstrated in human myocardial biopsy 
specimens. These cumulative effects in long-term cocaine 
abusers may be responsible for the development of cardio-
myopathy in some.33

Acute Aortic Syndromes

The aorta’s intima is susceptible to sheer force injury from 
profound hypertension and tachycardia that may accom-
pany cocaine abuse. Cocaine has also been shown to cause 
decreased aortic elasticity34 and increased aortic vascular 
smooth muscle cell apoptosis.35 Furthermore, the accelerat-
ed atherosclerosis that occurs in long-term cocaine abusers, 
as well as those with concomitant smoking, may predispose 
cocaine-abusing patients to acute aortic syndromes.36

	 Hsue et al37 reported their 20-year experience in an inner-
city hospital: 14 (37%) of 38 patients reported cocaine abuse 
preceding their aortic dissection. Preexisting hypertension 
and being a younger black male in an inner-city population 
appeared to correlate with their seemingly high incidence. 

Daniel et al38 reported their 15-year experience: 16 (9.8%) 
of 164 individuals had used cocaine within 24 hours. The In-
ternational Registry for Aortic Dissection reported that only 
5 (0.5%) of 921 cases of aortic dissection were associated 
with cocaine use, and 4 of these were descending aortic dis-
sections.36

CCP and MI
Cocaine’s myriad effects on the cardiovascular system all 
serve to increase the risk of myocardial ischemia (Figure 
1). Alterations in cardiovascular hemodynamics, including 
increased HR and blood pressure, lead to an increase in 
myocardial oxygen demand and shear stress, which may 
increase the risk of plaque rupture. Concurrently, coronary 
vasoconstriction causes a decrease in oxygen delivery. Both 
platelet and endothelial dysfunction lead to a transient hy-
percoagulable state, increasing the risk of coronary artery 
thrombosis and platelet aggregation, further decreasing 
cardiac perfusion, and increasing the risk of acute coronary 
syndrome (ACS).
	 The reported frequency of patients presenting with CCP 
with actual myocardial infarction (MI) varied considerably 
among studies, ranging from 0.7% to 31%; however, most 
investigators have found a prevalence between 0.7% and 
6%.39-41

	 The association between MI and cocaine use within 1 to 
2 hours of presentation appears to be unequivocal and par-
allels the physiologic effects and serum drug levels. In one 
study, cocaine was shown to elevate the relative risk of MI 
23.7 times during the first hour after consumption.42 Most 
investigators have shown that most cardiovascular com-
plications arising from cocaine use occur within 12 hours 
of presentation,43 but it is likely that ischemic events days 
after intoxication can also be attributed to active cocaine 
metabolites.
	 Cocaine reaches peak blood levels at various times, de-
pending on the method of administration. With intranasal 
cocaine, peak blood levels are reached in 40 to 90 minutes, 
with an average half-life of 75 minutes. When cocaine is 
smoked, peak blood levels are reached in only 3 minutes, 
with a half-life of 88 minutes.42 Cocaine’s clearance is al-
most entirely due to metabolic breakdown to benzoylecgo-
nine and ecgonine methyl ester.32 These metabolites are 
detectable for more than 48 hours after cocaine adminis-
tration and have been shown to be metabolically active on 
the cardiovascular system, causing an increase in MAP, 
coronary artery vasoconstriction, and widening of the QRS 
complex even as serum levels of cocaine are decreasing 
or become undetectable.44,45 In the setting of concomitant 
alcohol use, cocaine’s effects are prolonged and enhanced 
due to slowed clearance and the creation of an additional 
active metabolite, cocaethylene.46-49
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	 In a retrospective European study of 479 ACS patients 
younger than 50 years admitted to a critical care unit from 
2001 to 2008,50 a total of 24 patients (5%) had admitted 
to recent cocaine abuse or tested positive on urine drug 
screening. These patients had a higher troponin level (52.9 
vs 23.4 ng/mL; P<.001), lower left ventricular ejection 
fraction (44.5% vs 52.2%; P=.049), and increased mortal-
ity (8.3 vs 0.8%; P=.03) compared with ACS patients who 
did not use cocaine.
	 In addition to myocardial ischemia and MI, the differ-
ential diagnosis of CCP includes musculoskeletal pain, 
pneumonia, pneumothorax, myocarditis, endocarditis, pul-
monary embolus, and aortic dissection.51

			EVALUATION    OF CCP

With more than 500,000 patients presenting annually to the 
ED with cocaine-associated complications, most common-
ly CCP, an accurate and efficient evaluation and diagnostic 
strategy remain a clinical challenge.

Patient history

The diagnosis of myocardial ischemia in patients with re-
cent cocaine use by patient history alone is difficult, with 
many of the common clinical signs and symptoms of MI 
being mimicked by cocaine use itself. Chest pain is the 
most common symptom described by cocaine users, but 

diaphoresis and shortness of breath are also frequent.41 
However, in CCP patients, these symptoms have not been 
shown to have any predictive value in diagnosing MI.40

Electrocardiogram

Electrocardiographic (ECG) changes have been examined 
in patients with CCP to determine their diagnostic value. 
The Cocaine Associated Chest Pain Study Group40 looked 
at the ECGs of 242 patients with CCP and found the sensi-
tivity for diagnosing MI to be 35.7%, with a specificity of 
89.9%  and a positive predictive value of 17.9%. Another 
study, by Amin et al,52 found a similarly low positive pre-
dictive value in diagnosing acute MI. These studies dem-
onstrate that, although the ECG has utility in this setting, 
its poor sensitivity and positive predictive value make it 
unreliable in accurately distinguishing benign CCP from 
actual ischemia. Further complicating the picture is the 
frequency of normal variant ECG patterns, such as early 
repolarization in younger patients,53 that can lead to mis-
interpretation.54

Cardiac Biomarkers

The sensitivity and specificity of cardiac biomarkers in di-
agnosing MI in the setting of recent cocaine use have also 
been examined. Studies have shown that the specificity of 
creatine kinase MB and myoglobin in diagnosing MI may 
be decreased in the setting of cocaine use, but the specificity 

FIGURE 1. Cocaine’s pathologic cardiovascular effects that lead to chest pain. BP = blood pressure; HR = heart rate; NO = nitric oxide; PF4 = 
platelet factor 4; SMC = smooth muscle cell; TGB = thromboglobulin B.
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of troponin is not affected.55 Patients with CCP who have 
an elevated troponin concentration have a high incidence of 
underlying coronary disease.56,57 Although troponin eleva-
tion is highly specific for myocyte injury in any clinical sce-
nario, it does not indicate the mechanism of injury, which 
may include plaque rupture, coronary vasoconstriction 
that leads to decreased oxygen delivery, demand ischemia 
on preexisting atherosclerosis, acute inflammation, direct 
myocardial toxicity, or all of these.58

Timi Risk Stratification

Chase et al59 examined the utility of applying the validated 
Thrombolysis in Myocardial Infarction (TIMI) risk score 
as a way to predict which patients with CCP are at high 
risk of adverse cardiovascular events. More than half of the 
composite cardiovascular outcomes occurred in patients 
with a TIMI score of 1 or less, and the conclusion was that 
the TIMI risk score had no clinically useful predictive val-
ue in this particular patient population.

Observation Unit

Because the incidence of acute MI in CCP appears to be 
relatively low (0.7%-6%), the onset of complications is 
typically within 12 hours, the history and ECG are often 
unreliable, and the TIMI risk stratification is ineffective, 
the use of an observation unit has been suggested as a cost-
effective and safe management option. Two groups of au-
thors have looked at outcomes of low- to intermediate-risk 
patients discharged from an observation unit. Weber et al60 
found that of 302 patients, 1.6% experienced an MI during 
the 30-day follow-up. Cunningham et al61 found that of the 
219 patients followed up for 1 year, no MIs were reported.

Future Diagnostic Options

Rest myocardial perfusion imaging has been recently stud-
ied as a way to predict significant underlying coronary dis-
ease in patients with CCP. Kontos et al62 performed early 
rest perfusion imaging on 216 low- to moderate-risk pa-
tients presenting with acute CCP. Only 5 patients had posi-
tive results, 2 of whom experienced subsequent elevation 
of cardiac troponin levels. Of the 211 patients with nega-
tive scans, none were subsequently diagnosed as having 
MI, and at 30-day follow-up, there were no adverse cardio-
vascular events in patients with negative imaging results.
	 Coronary computed tomography may have a role in 
treating patients who present with CCP. With its high nega-
tive predictive value, coronary computed tomography has 
been shown to be highly correlative with cardiac catheter-
ization results63 and could be used to help identify patients 
at low risk of ACSs. In a recent prospective study, Walsh 
et al64 examined 59 patients presenting with CCP. All pa-
tients had a nonischemic ECG, TIMI risk score of 2 or less, 

and computed tomography results showing less than 50% 
coronary artery stenosis. At 30-day follow-up there were 
no reports of fatal MI or death in any of the patients.

PHARMACOLOGIC MANAGEMENT OF CCP AND 
MYOCARDIAL ISCHEMIA

Antiplatelet Therapy

Aspirin is recommended in all patients without contraindi-
cations in whom an ACS is suspected.58,65 Aspirin has never 
been examined specifically in patients presenting with CCP, 
but given the data demonstrating cocaine’s prothrombotic 
effects on platelet and endothelial function, it is reason-
able to use aspirin. Further research of antiplatelet therapy 
with thienopyridines, glycoprotein IIB/IIIA inhibitors, and 
direct endothelin antagonists is warranted; however, deci-
sions on their clinical use in CCP should follow similar 
guidelines extrapolated from a general ACS population.

Benzodiazepines and Nitroglycerin

Benzodiazepines with their anxiolytic properties66 may help 
decrease adrenergic stimulation in CCP. A 2008 scientific 
statement from the American Heart Association (AHA) 
Acute Cardiac Care Committee of the Council on Clinical 
Cardiology recommended early consideration of benzodi-
azepine use in patients with CCP.67 In a small, prospective 
study, nitroglycerin reversed coronary artery vasoconstric-
tion in 9 patients.15 In addition to data from animal stud-
ies and case reports,66 2 randomized, prospective studies 
have compared benzodiazepine and nitroglycerin therapy 
in CCP patients.
	 Baumann et al68 found that both benzodiazepines and 
nitroglycerin when given to CCP patients improved chest 
pain and decreased cardiac output and cardiac index, but 
no significant difference was found between the 2 classes 
and no benefit was found for combination therapy. Of the 
40 patients included in the study, only 5 were eventually 
diagnosed as having an ACS.
	 Honderick et al69 compared combination therapy of 
benzodiazepines and nitroglycerin vs nitroglycerin alone 
in the treatment of CCP. They concluded that combination 
therapy was more efficacious than nitroglycerin alone in 
relieving chest pain. Although the patients experienced 
symptomatic relief, none of the 27 patients were diagnosed 
as having ACS; thus, it is difficult to extrapolate the find-
ings to a higher-risk CCP patient population.
	 These studies show significant symptomatic relief and fa-
vorable hemodynamic changes from both benzodiazepines 
and nitroglycerin. However, both studies were underpowered 
and significantly limited by the fact that only 5 of 67 patients 
were eventually diagnosed as having ACS, and neither study 
analyzed major adverse cardiovascular outcomes.
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Calcium Channel Blockers

Two studies have evaluated calcium channel blockers 
(CCBs) in humans in the setting of recent cocaine admin-
istration. One study showed improvement of coronary 
vasoconstriction with diltiazem, and the other showed 
improved hemodynamics with no adverse outcomes with 
verapamil.70,71 The remainder of the data regarding this 
class of drugs are based on animal models, which have pro-
duced contradictory results.72,73 Currently, CCBs combined 
with nitroglycerin are recommended for the treatment of 
CCP patients with ST-segment elevation or depression ac-
companying ischemic chest discomfort. Caution is advised 
in patients with left ventricular dysfunction, and CCBs 
should be avoided in those with congestive heart failure 
and/or low output states.58

b-Blockers

In most patients with ACSs, β-blockers have been shown 
in multiple randomized trials to decrease morbidity and 
mortality and are recommended orally within the first 24 
hours in the absence of contraindications.58,65,74,75 Recent 
cocaine abuse is considered one such contraindication 
because of concern for precipitating coronary vasocon-
striction due to unopposed α-receptor stimulation.67 Only 
2 human studies have prospectively evaluated the direct 
coronary effects of β-blockers after cocaine use.17,76 In the 
first study published in 1990, Lange et al76 administered 
intracoronary propranolol after intranasal cocaine to 10 
patients and observed a significant increase in coronary 
vascular resistance and a decrease in coronary sinus blood 
flow. In the second study published in 1993, Boehrer et 
al17 compared intravenous labetalol, a combined α- and 
β-blocker, vs saline after cocaine administration and 
found that the 9 patients who received labetalol showed 
no decrease in the cross-sectional area of the coronary 
artery. Animal studies, including canine and porcine 
models, also suggested a negative effect with propranolol 
and a neutral effect with labetalol.77-79 These limited data 
from only 2 human studies involving a total of 19 pa-
tients provide the basis for avoidance of β-blockers in pa- 
tients with CCP listed in current guidelines and scientific 
statements.58,67

	 Regarding systemic cardiovascular hemodynamics, 
most of the data with β-blockers in the setting of recent co-
caine use are derived from case reports, animal studies, and 
small retrospective case studies and include both selective 
and nonselective β-blockers. The results are inconsistent 
with studies that show both improvement80-83 and worsen-
ing84-86 of hemodynamics.
	 Because of significant patient underreporting or denial6 
and often delayed results from urine drug screening, CCP 
patients may receive β-blockers before the treating physi-

cian is aware of the cocaine abuse. In a retrospective study 
by Dattilo et al,83 17% of 363 cocaine-positive patients re-
ceived β-blockers (66% received metoprolol, atenolol, or 
propranolol; 21% received combined α- and β-blockers 
[labetalol or carvedilol]; and 13% received both types). 
Any type of β-blocker administration was associated with 
a significantly lower incidence of MI. Rangel et al82 ret-
rospectively studied 331 patients with cocaine-positive 
urine drug screen results, of which 151 (46%) received 
β-blockers (metoprolol in 85%). β-Blocker therapy was 
associated with a significantly greater decrease in SBP, 
with no difference in the rate of adverse outcomes, peak 
troponin levels, or ECG changes. There was a trend to-
ward decreased posthospitalization mortality.
	 In a subsequent randomized trial of CCP patients giv-
en the combined α- and β-blocker labetolol or diltiazem, 
Hoskins et al70 found that both medications were associ-
ated with a similar and statistically significant decrease in 
blood pressure and HR, with no adverse outcomes. 
	 Carvedilol, another combined α- and β-blocker, has 
been shown to be beneficial in the setting of acute MI when 
given intravenously followed by oral dosing.54 In stable 
patients without chest pain, carvedilol given orally before 
crack cocaine administration appeared to reduce HR, SBP, 
and DBP.87 Carvedilol has never been studied in a CCP 
population, but because of its higher ratio of β:α block-
ade compared with labetalol (10:1 vs 4:1),53 it theoretically 
may not be as safe.
	 With regard to the safe timing of delayed β-blocker 
therapy in the days after exposure to cocaine, no data are 
available. Given the extensive active metabolites that are 
detectable for up to 48 hours after cocaine use,44,45 caution 
with β-blockade during this time is reasonable.

Phentolamine

Phentolamine, a direct α-receptor antagonist, has been 
shown in case reports to relieve chest pain in patients 
presenting with CCP.88,89 In one prospective study it was 
shown to reverse cocaine-induced coronary artery vaso-
constriction in 6 patients when given as an intracoronary 
infusion.90 More research is required before phentolamine 
can be recommended as a first-line agent.

Novel Medical Therapy

Dexmedetomidine is a centrally acting α
2
-agonist that may 

be a novel therapeutic agent to treat cocaine-induced hyper-
tension and tachycardia and possibly reduce the incidence 
of cocaine-induced MI. A report published by Menon et 
al91 examined dexmedetomidine compared with placebo 
in patients after cocaine administration. They found that 
dexmedetomidine reversed increases in sympathetic nerve 
activity, HR, and SBP.
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Thrombolysis and Percutaneous Coronary 
Intervention in Cocaine-Induced ST-Segment 

Elevation Myocardial Infarction

The decision to use fibrinolytics or percutaneous coronary 
intervention (PCI) in cocaine-associated ST-segment el-
evation myocardial infarction (STEMI) should generally 
follow traditional STEMI therapy with one caveat. Medical 
therapy with nitroglycerin or CCBs should be administered 
first, and urgent revascularization procedures should be 
performed only if there is no immediate resolution of ST-
segment elevation.58,65 Although PCI is generally superior 
to fibrinolytics in STEMI,65 a comparison has never been 
performed in cocaine abusers. Thrombolysis has been given 
successfully in this patient population,92 but life-threatening 
complications have also been reported.93 For those receiv-
ing stents, increased rates of in-stent thrombosis have been 
reported, which has been attributed to antiplatelet therapy 
nonadherence and/or continued drug use.94,95 Therefore, if 
stenting is performed, preference should be given to bare-
metal stents over drug-eluting stents to limit the duration of 
mandated dual-antiplatelet therapy.96

SUMMARY OF GUIDELINES AND  
SCIENTIFIC STATEMENTS

In the 2011 American College of Cardiology Founda-
tion/AHA Focused Update Incorporated Into the Ameri-
can College of Cardiology/AHA 2007 Guidelines for 
the Management of Patients with Unstable Angina/Non-
STEMI,58 no changes were made to the treatment of CCP 
patients with suspected MI. These guidelines recommend 
that patients who present with signs and symptoms sug-
gestive of ischemia first be assessed for the likelihood 
that their symptoms represent an ACS. A history of co-
caine abuse in the absence of other higher-risk features 
suggests a lower risk. The guidelines classify treatment 
recommendations based on the relationship between ben-
efit and risk, as well as the level of evidence from the 
literature. Class I recommendations imply that the benefit 
far outweighs the risk, class IIa suggests a significant ben-
efit, class IIb implies efficacy is less well established, and 
class III indicates that the therapy is harmful. The level 
of evidence estimates the certainty of treatment effect 
with level A based on multiple randomized trials or meta-
analyses, level B based on a single randomized trial or 
nonrandomized data, and level C based on expert opinion. 
The recommendations regarding management of CCP are 
all of evidence level C, reflecting the overall lack of data 
on this topic (Tables 1 and 2).
	 Patients with ST-segment elevation or depressions on 
ECG initially should receive nitroglycerin and CCBs (class 

I, evidence level C). Patients with persistent chest discom-
fort and ST-segment elevation should receive fibrinolytic 
therapy or, if a catheterization laboratory is available, 
undergo coronary angiography, with PCI if a significant 
flow-limiting lesion is detected (class I, evidence level 
C). Patients with CCP and a normal ECG or minimal ST-
segment deviation suggestive of ischemia should also be 
given nitroglycerin and CCBs (class IIa, evidence level C). 
Coronary angiography is recommended in patients with 
new ST depressions or isolated T-wave changes that are 
refractory to nitroglycerin and CCB therapy (class IIa, 
evidence level C). Combined α- and β-blockers are con-
sidered reasonable for CCP with hypertension (SBP >150 
mm Hg) and tachycardia (HR >100 beats/min) only if ni-
troglycerin or a CCB has been recently given (class IIb, 
evidence level C) (Figure 2).
	 These guidelines differ slightly from the 2008 scientific 
statement from the AHA Acute Cardiac Care Committee of 
the Council on Clinical Cardiology regarding management 
of CCP.67 The 2008 scientific statement gives benzodiaz-
epines a class I, evidence level C rating and phentolamine 
a class IIb, evidence level C rating; neither medication is 
mentioned in the updated 2011 guidelines.58 Also in the 
2008 scientific statement, CCBs are listed as class IIb, 
evidence level C, whereas nitroglycerin is class I, evidence 

TABLE 1. Guideline-Based Pharmacologic Treatment of  
Cocaine Chest Pain With STEMI

		  Strength of	 Level of
		  recommendation	 evidence

Nitroglycerin	 Class I	 C
Calcium channel blockers	 Class I	 C
Fibrinolytics (persistent STE,
	 coronary angiography unavailable)	 Class I	 C

STE = ST elevation; STEMI = ST-segment elevation myocardial infarction.
From J Am Coll Cardiol,58 reprinted with permission from the American 
Heart Association.

TABLE 2. Guideline-Based Pharmacologic Treatment of  
Cocaine Chest Pain With NSTEMI/UA

		  Strength of	 Level of
		  recommendation	 evidence

Nitroglycerin	 Class I (ST depression)	 C
		  Class IIa (normal ECG,
			   minimal ST depression)	
Calcium channel blockers	 Class I (ST depression)	 C
		  Class IIa (normal ECG,
			   minimal ST depression)
Labetalol (if already	 Class IIb (reasonable if
	 received above)		  SBP >150 mm Hg)	 C
		  Heart rate >100 beats/min

ECG = electrocardiography; NSTEMI = non–ST-segment elevation myo-
cardial infarction; SBP = systolic blood pressure; UA = unstable angina.
From J Am Coll Cardiol,58 reprinted with permission from the American 
Heart Association.
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level B, and labetolol and β-blockers in general are listed 
as class III, evidence level C.

CONCLUSION

Cocaine has been used for more than 5000 years. Its 
abuse remains prevalent and increasingly so among old-
er patients, with large numbers of patients presenting to 
the ED each year with CCP. Cocaine increases SBP and 
HR and induces coronary vasoconstriction. In addition, it 
leads to a prothrombotic state, direct myocardial toxicity, 
and accelerated atherosclerosis; however, our understand-
ing of the underlying mechanisms remains limited. De-
spite these pathologic alterations, the incidence of MI is 
relatively low. Standard monitoring with ECG and serial 
troponins in an observation unit appears to be safe, and al-
though few data exist, treatment with aspirin, CCBs, and 
nitroglycerin is recommended. Whether β-blockers are 
clinically harmful or beneficial requires investigation, and 

these agents should be considered only when combined 
with α-blockade. Because of cocaine’s social stigma, an 
overall assumed minority of patients with cocaine-induced 
cardiovascular complications, and the lack of financial in-
centives, large prospective, randomized trials will likely 
never be performed.
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