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Abstract

Cocaine is a stimulant drug derived from coca plants and 
known for its addictive potential and toxicity, including car-
diovascular complications. Complete heart block is a cardio-
vascular manifestation of cocaine toxicity, which can be life 
threatening. We present a case of a 49-year-old woman that 
presented with abdominal pain, diarrhea, and vomiting. 
With abnormal EKG readings, the patient was found to have 
a complete heart block from cocaine ingestion. Interest-
ingly, the administration of naloxone resulted in a complete 
conversion of the abnormal heart rhythm to normal sinus 
rhythm, requiring no pacemaker.

Abbreviations: CPAP: Continuous Positive Airway Pressure; IV: 
Intravenous; WBC: White Blood Cell: BUN: Blood Urea Nitrogen; 
ALT: Alanine Transaminase; AST: Aspartate Transaminase; INR: 
International Normalized Ratio; EKG: Electrocardiogram; CT: 
Computerized Tomography; CRRT: Continuous Renal Replace-
ment Therapy; MAP: Mean Arterial Pressure; CNS: Central Ner-
vous System; BIPAP: Bilevel Positive Airway Pressure.
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Background

Cocaine is an alkaloid, which was derived from the following 
species of plants: Erythroxylum coca and Erythroxylum novo-
granatense [1]. Cocaine is primarily known for its abuse poten-
tial and toxicity, which presents a wide array of clinical presen-
tations. One of the very detrimental effects of cocaine toxicity is 
cardiovascular sequelae. Cardiovascular manifestations include 
hypertension, myocardial infarction, heart failure, cardiomyop-
athies, arrhythmias, aortic dissection, and endocarditis [2]. Co-
caine stimulates the sympathetic nervous system by inhibiting 
catecholamine reuptake at the synapse and results in tachyar-
rhythmias. Cocaine can also block voltage gated sodium chan-
nels resulting in bradyarrhythmia and conduction abnormalities 
[2]. Hence, the arrhythmia associated with cocaine ranges from 
tachyarrhythmia to bradyarrhythmia. We present a case where 
the administration of naloxone reversed a case of cocaine-in-
duced complete heart block that required a pacemaker.

Case presentation

A 49-year-old woman with history of asthma, coronary artery 
disease, hyperlipidemia, mechanical mitral valve, chronic dia-
stolic heart failure, peptic ulcer disease, morbid obesity, sleep 
apnea on Continuous Positive Airway Pressure (CPAP) machine, 
anxiety, and depression. Home medications include albuterol 
inhaler, fluticasone-salmeterol, tiotropium, aspirin, warfarin, 
atorvastatin, furosemide, gabapentin, citalopram, quetiapine, 
clonazepam, and pantoprazole. The patient presented to the 
emergency department with a three-day history of abdominal 
pain, diarrhea, and vomiting. The initial vital signs showed a 
temperature of 98.1oF, a heart rate of 32bpm, respiratory rate 
of 13bpm, blood pressure 133/69mmHg, oxygen saturation 
of 99% on room air, and body mass index of 44.22. Abdomi-
nal examination was remarkable for tenderness to the epigas-
tric region. Initial hematologic findings significant for WBC of 
13.6 x10(3)/mcL, hemoglobin of 8.3 gm/dL, and platelet of 563 
x10(3)/mcL. The blood chemistry also showed an elevated cre-
atinine of 1.24mg/dL, lactic acid 3.7mmol/L, BUN of 40.6mg/dL, 
ALT of 280 IU/L and AST of 206IU/L. The troponin was negative, 
and INR was 2.8. EKG showed a third-degree heart block (Fig-
ure 1). Chest x-ray showed no acute pulmonary process. Urine 
toxicology showed presence of cocaine and benzodiazepines. 
CT scan of the abdomen and pelvis was suggestive of mild colitis 
but no evidence of ischemia. The patient was started on IV flu-
ids, antibiotics including vancomycin and ceftriaxone for acute 
colitis, and morphine for pain. Because of worsening renal func-
tions, hyperkalemia, and lactic acidosis with a lactic acid value 
of 20, CRRT was commenced. Patient was closely monitored on 
cardiac monitor, Cardiologist review was sought, and transve-
nous pacing was deferred as the patient was maintaining ad-
equate blood pressure and MAP. However, she deteriorated 
and developed hypotension on day 3 of hospital stay, for which 
transvenous pacing and dopamine infusion were initiated with 
improvement in hemodynamic stability and end-organ perfu-
sion. She underwent permanent pacemaker placement due to 
a persistent complete heart block. The patient received fentanyl 
for sedation, which complicated the postoperative period with 
CNS depression and respiratory failure requiring BIPAP. For opi-
oid reversal, IV naloxone 0.4mg was administered with an ob-
served conversion of heart rhythm to normal sinus rhythm. The 
rhythm strip shows the telemetry record at the time of nalox-
one administration (Figure 2). A repeat EKG showed normal si-
nus rhythm (Figure 3). Narcotics were discontinued. The patient 
improved and was discharged home in stable condition after 

13 days of hospitalization. The patient showed up for follow-up 
during which a normal sinus rhythm requiring no pacemaker 
was seen on her EKG recordings.

Figure 1: Third-degree heart block on EKG.

Figure 2: Telemetry record at time of naloxone administration.

Figure 3: Normal sinus rhythm on EKG.

Discussion & conclusions

Cocaine is known mainly for its abuse potential, and its tox-
icity presents a wide array of clinical presentations. Cardiovas-
cular sequelae are one of the several complications of cocaine 
toxicity. Cocaine stimulates the sympathetic nervous system by 
inhibiting catecholamine reuptake at the synapse, resulting in 
increased sympathetic output and catecholamines. This leads 
to increased heart rate, blood pressure, ventricular contraction, 
coronary vasoconstriction, and platelet adherence. Myocardial 
ischemia and infarction can result from decreased myocardial 
oxygen supply, and increased myocardial oxygen demand. Co-
caine acts as class IA and 1C antiarrhythmic agent and local an-
esthetic by blocking the sodium channels leading to decreased 
left ventricular contraction, QRS prolongation, QT prolonga-
tion and arrhythmias [2]. Cocaine also blocks the potassium 
channel. The arrhythmia associated with cocaine ranges from 
tachyarrhythmia to bradyarrhythmia. Multiple cases of Atrio-
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ventricular (AV) conduction blocks, including first-degree AV 
block, Mobitz type I, Mobitz type II, and third-degree AV blocks, 
have been reported with cocaine intoxication from inhibition of 
voltage-gated sodium channels [3]. Bradycardia has been asso-
ciated with chronic cocaine use that may be related to cocaine-
induced desensitization of beta-adrenergic receptors [4]. The 
blockage of the fast sodium current can also reduce sinus node 
automaticity and lead to bradycardia [4,5]. The blunting effect 
of Benzodiazepine on hyper sympathetic state makes it appli-
cable to treat cocaine-induced tachyarrhythmia. The literature 
presents no clear guidelines for the management of cocaine-
induced bradyarrhythmia. The treatment of symptomatic bra-
dycardia includes atropine, chronotropic agents like dopamine, 
and pacemaker.

Naloxone is used for opioid intoxication with an unclear 
mechanism of action. However, it is thought to be a competitive 
antagonist at μ (mu)-opioid, δ (sigma)-opioid, and k (kappa)-opi-
oid receptors, hence its use for opioid intoxication. The adminis-
tration of IV naloxone to the patients resulted in an immediate 
resolution of the complete heart block. This is the first reported 
case of cocaine-induced bradycardia that was treated with IV 
naloxone. Although the mechanism of action is unclear, an in-
crease in heart rate, cardiac output, and arterial blood pressure 
in humans and animal studies due to increased epinephrine and 
norepinephrine plasma concentrations causing catecholamine 
surge, have been associated with naloxone administration [6]. 
The use of naloxone to treat cocaine-induced heart block may 
be a tenable option; however, further validatory studies may be 
necessary.
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