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ABSTRACT
Heart failure is a complex clinical syndrome associated with high mortality and morbidity, 
creating a major public healthcare problem. It has a variety of etiologies, including substance 
abuse. Cocaine-induced cardiotoxicity is caused by direct effects of inhibition of sodium 
channels and indirect effects by inhibiting catecholamine uptake leading to increased sym-
pathetic activity. Management is through the cessation of cocaine use and implantation of 
guideline-directed medical therapy for heart failure with the exception of beta-blockers as 
their safe usage is still controversial due to the risk of the unopposed alpha-adrenergic 
activity. Dexmedetomidine (Precedex) and Benzodiazepines (i.e., midazolam) are options for 
patients that demonstrate signs and symptoms of acute cocaine intoxication. If the actions of 
benzodiazepines fail to achieve hemodynamic stability, nitroglycerin may be used (especially 
in patients with cocaine-associated chest pain and hypertension). Cardiac transplantation is 
recommended for those who have demonstrated severe cardiovascular disease from cocaine. 
We present a 43-year-old male with a long-standing history of cocaine use who developed 
cardiomyopathy and severe acute decompensated heart failure found to have an ejection 
fraction of <20% admitted to the intensive care unit. He required inotropic support with 
milrinone and mechanical ventilation. He was later extubated and then discharged with an 
outpatient evaluation for a cardiac transplant.
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1. Introduction

Heart failure (HF) is a major healthcare and public 
health concern that contributes to a magnitude of 
morbidity and mortality and affects almost more 
than 37.7 million individuals across the world. Due 
to the aging population, the prevalence of indivi-
duals with heart failure continues to increase in the 
USA, with an estimated total of 6.2 million 
Americans in the period between 2013 and 2016 
[1]. Each year, there are estimated 870,000 newly 
diagnosed individuals with heart failure in the USA 
alone [2]. Symptoms and chronicity of this condi-
tion severely affect the quality of life. According to 
the Framingham heart study, the heart failure mor-
tality rate is approximately 10% at 30 days after 
diagnosis, 20–30% at one year and 45–60% at 5 
years [3, 4–9].

2. Case report

A 43-year-old male with a past medical history of 
hypertension, cocaine abuse, and congestive heart 
failure presented to our hospital with worsening 
shortness of breath. He also reported bilateral leg

swelling, orthopnea and a dry cough the week before 
his presentation. He otherwise denied any other sig-
nificant symptoms like chest pain, palpitations, or 
paroxysmal nocturnal dyspnea. The patient reported 
that he has been sniffing and shooting cocaine for 
more than 10 years. He also reported smoking 
tobacco. However, he denied any alcohol use. His 
physical exam was remarkable for tachypnea with 
a rate of 26 breaths/min, tachycardia with a rate of 
105 BPM, BP 100/70 mmHg, and oxygen saturation 
of 80% on room air. Heart exam showed an S3 gallop 
with no audible murmur. Lung exam showed bilateral 
basal crackles as seen in Figure 1, and his lower 
extremities were remarkable for 2+ edema below the 
knees.

EKG showed sinus rhythm with evidence of LVH 
by voltage criteria and T wave inversion in the lateral 
leads as seen in Figure 2.

His labs on admission were remarkable for Na 126, 
BNP > 5000, creatinine 1.9, BUN 34, AST 140, and 
ALT 66. The patient was initially placed on BIPAP 
and was given Lasix 80 mg IV twice daily and 
admitted to ICU for further management.
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He was rapidly deteriorating and found to be in 
severe respiratory distress with worsening mental sta-
tus, and the decision was made to intubate the 
patient. Transthoracic echocardiogram showed 
dilated cardiomyopathy with severely decreased glo-
bal left ventricular systolic function with ejection 
fraction <20%. The patient was then started on 
a milrinone drip with significant hemodynamic 
improvement. He was successfully extubated and 
transferred to telemetry and eventually discharged 
with a cardiology follow-up appointment for 
a possible heart transplant.

3. Discussion

Cocaine is a highly addictive stimulant that alters 
human behavior through the limbic system’s activity, 
a structure in the brain involved in motivation, emo-
tion, learning, and memory. The nucleus accumbens 
(NA) is a specific area within the limbic system that 
receives connections through dopaminergic neurons. 
When stimulated, the accumulation of dopamine at 
the NA causes euphoria, conditioning the brain to 
establish a reward pathway in association with a 
stimulant. Cocaine inhibits dopamine transport pro-
tein (DAT) embedded within presynaptic neurons of

Figure 1. CXR showed cardiomegaly and bilateral infiltrates.

Figure 2.
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the NA, forming a reward pathway; thus, explaining 
the drug’s highly addictive nature and potential for 
abuse [1, 5]. Although the overall incidence of recrea-
tional cocaine use has been declining over the years 
within the United States, the global prevalence of 
cocaine is still approximately 0.4%. Many studies 
have provided significant evidence explaining the 
relationship between cocaine use and the onset of 
cocaine-induced morbidity (including cardiovascular, 
neurovascular, psychiatric, and infectious illnesses) 
and mortality over time.[2,3,4,6,7]

Cocaine intoxication disrupts the homeostasis in 
nearly all organ systems throughout the human body; 
however, the cardiovascular system is responsible for 
most adverse effects. [8] The major cardiovascular 
complications associated with patients that use 
cocaine include myocardial infarction (MI), aortic 
dissection (AD), heart failure and cardiomyopathies, 
stroke, excessive hypertension, chest pain, and 
arrhythmia [9]. Cocaine can give rise to both acute 
and chronic cardiovascular disease, prompting ade-
quate understanding of the pathophysiology so that 
prudent diagnostic and therapeutic action can be 
taken [10,11]

Direct cardiotoxic effects of cocaine include inhi-
bition of sodium channels to produce a local anes-
thetic effect (similar to class I antiarrhythmic drugs) 
[12,13]. Inhibition of sodium currents decreases myo-
cardial action potential (phase 0 depolarization) and 
intracardiac conduction, prolonging the QRS interval 
and thus, causing arrhythmia and progression to 
sudden cardiac death [14]. These direct effects on 
myocardial conduction and contractility cause 
decreased left ventricular function, therefore, provid-
ing insight into the pathophysiology associated with 
cocaine-induced cardiomyopathy [10,15,16]. 
Maintenance of calcium ion homeostasis [17], inhibi-
tion of potassium channels on cardiomyocytes [18], 
genetics [19], alcohol consumption [20], and ventri-
cular hypertrophy [21,22] are other pathophysiologic 
factors that may play a significant role in cocaine- 
induced cardiomyopathy.

The patient in the case presentation demonstrated 
EKG findings showing tachycardia, bilateral enlarge-
ment, and QTC interval of 503 msec. His echocardio-
gram showed an ejection fraction of less than 20%, 
a severely dilated left atrium and left ventricle, and 
moderate to severe mitral regurgitation, severe tricus-
pid regurgitation, and global hypokinesis. These find-
ings support the pathophysiological effects studied in 
cocaine-induced cardiomyopathy; however, the direct 
impacts of use-dependent sodium channel inhibition 
on cardiomyocytes may have contributed to the most 
significant factor resulting in the patients’ decrease 
myocardial contractility and ejection fraction. This 
suggests that controlling electrolyte abnormalities 
(especially sodium) may improve prognosis in

patients suffering from cocaine-induced cardiomyo-
pathy. It remains unclear whether or not controlling 
use-dependent sodium inhibition (phase 0 depolari-
zation) in cardiomyocytes provides any significant 
improvement in the prognosis of patients suffering 
from cocaine-induced cardiomyopathy [23–25].

Cessation of cocaine use is the first-line treatment 
for cocaine-induced cardiomyopathy, leading to sig-
nificant improvement in systolic functioning; how-
ever, recurrence of cardiomyopathy is associated 
with relapse [26]. Additional medical therapy for 
cocaine-induced cardiomyopathy and heart failure is 
consistent with the published guidelines for mana-
ging heart failure (except for beta-blockers). 
Dexmedetomidine (Precedex) is a sympatholytic 
drug that acts as an agonist on α2-adrenergic recep-
tors in certain areas of the brain to abolish sympa-
thetic nerve activity, thereby counteracting increased 
heart rate and blood pressure caused by the effects of 
cocaine [27,28]. Benzodiazepines (i.e., midazolam), 
an effective first-line medication for patients that 
demonstrate signs and symptoms of acute cocaine 
intoxication (hypertension, arrhythmia, and tachycar-
dia) [29]. If the actions of benzodiazepines fail to 
achieve hemodynamic stability, nitroglycerin may be 
used (especially in patients with cocaine-associated 
chest pain and hypertension) [19,25]. Other drugs 
that have been proven to be efficacious against 
cocaine intoxication include calcium channel block-
ers (verapamil), antiplatelet and antithrombin agents 
(aspirin, heparin, glycoprotein IIb/IIIa inhibitors, and 
clopidogrel) [11], morphine [30], and soil surround-
ing the coca plant (via bacteria that utilize cocaine 
esterase to hydrolyze cocaine) [31].

Due to unopposed α-adrenergic receptor stimula-
tion, the use of β-blockers was traditionally contra-
indicated [32]. However, multiple studies highlighted 
the safety of beta-blockers and their potential benefits 
in cocaine-induced chest pain or cardiomyopathy 
since β-blockers represent the mainstay treatment 
for ischemic heart disease, heart failure (HF), and 
cardiomyopathies. Therefore, beta-blocker use in 
such patients is still controversial [33,34]. Cardiac 
transplantation for those who have demonstrated 
severe cardiovascular disease from cocaine is eligible 
while maintaining cocaine abstinence and concerns 
for relapse remain minimal [11].
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