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Abstract
Drug abuse has reached epidemic proportions in many 
countries including Bangladesh and threatens to overwhelm 
economic, social, and health care systems. In addition to 
their effects on the central nervous system, many of these 
agents induce profound changes in the heart and circulation 
that are responsible for a significant proportion of 
drug-related morbidity. Drugs that can affect  the 
cardiovascular system are cocaine, heroin, inhalants, 
ketamine, lysergic acid diethylamide(LSD), 
marijuana,3,4-methylenedioxymethamphetamine(MDMA), 
methamphetamine, nicotine, phencyclidine (PCP), 
prescription stimulants, steroids .This article reviews the 
cardiovascular problems associated with drug abuse.

Introduction
Humans have used drugs of one sort or another for 
thousands of years. Wine was used at least from the time of 
the early Egyptians; narcotics from 4000 B.C.; and 
medicinal use of marijuana has been dated to 2737 B.C. in 
China. The abuse of drugs is common and it is inevitable 
that doctors will have to manage and treat their associated 
ill effects. Abused drugs are complex and can induce 
profound changes in cardiovascular function, both acute and 
chronic. Abused drugs are often taken together, which can 
result in complex synergistic interactions with potentially 
detrimental effects. A high index of suspicion with early 
intervention and management is often the key to successful 
treatment.

Cannabis
Epidemiological data indicate that cannabis users are 
significantly more likely to experience palpitations with the 
majority being dose related sinus tachycardia1,2 . Cannabis has 
a biphasic effect on the autonomic nervous system, depending 
on the dose absorbed3. Low or moderate doses can increase 
sympathetic and reduce parasympathetic activity,producing a 
tachycardia and an increase in cardiac output. In contrast, 
higher doses inhibit sympathetic and increase parasympathetic 
activity, resulting in bradycardia and hypotension.  

Reversible ECG abnormalities affecting the P and T waves 
and the ST segment have been reported4.Supraventricular 
and ventricular ectopic activity can occur. In patients with 
ischemic heart disease, cannabis increases the frequency of 
anginal symptoms at low levels of exercise. This occurs as a 
result of a drug-induced increase in heart rate and 
myocardial contractility that increases myocardial oxygen 
demand5 and a reduction in the oxygen carrying capacity of 
blood due to the formation of carboxyhaemoglobin6. These 
adverse haemodynamic changes may trigger plaque rupture 
in vulnerable individuals culminating in myocardial 
infarction6  and sudden cardiovascular death7. Myocardial 
infarction has also been reported in the presence of normal 
coronary arteries, suggesting coronary vasospasm7. Other 
reported cardiovascular effects associated with cannabis 
consumption include transient ischaemic attacks and 
strokes7 . 

Cannabis may often be used in combination with other 
recreational drugs such as cocaine and amphetamines, 
which may have synergistic cardiovascular effects8,9.    

Narcotic analgesics
Morphine, pethedine and heroin are the most commonly 
used narcotic drugs by drug addicts. Narcotic agents act 
centrally on the vasomotor center to increase 
parasympathetic and reduce sympathetic activity10.

These autonomic changes, combined with histamine release 
from mast cell degranulation, can result in bradycardia and 
hypotension. Cardiac arrhythmias-including premature atrial 
and ventricular ectopic activity, atrial fibrillation, 
idioventricular rhythm, and ventricular 
tachyarrhythmias-have all been reported5. Bacterial 
endocarditis,  affecting mainly right-sided cardiac 
structures, is a well-known complication of intravenous 
narcotic drug abuse, and it is sometimes associated with 
pulmonary abscesses. Heroin overdose can cause 
noncardiogenic pulmonary edema, the onset of which can 
be delayed for up to 24 hours after admission11. A disruption 
in alveolar-capillary membrane integrity has been suggested 
as a mechanism.

Cocaine, amphetamine, and ecstasy (MDMA)
Cocaine, amphetamine, and ecstasy all share similar adverse 
effects on the cardiovascular system, related predominantly 
to sympathetic nervous system activation. Cocaine and its 
free-base form crack act by inhibiting the re-uptake of 
norepinephrine and dopamine at sympathetic nerve terminals.  
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Circulating catecholamine concentrations can be elevated as 
much as 5-fold in cocaine users12.At high doses, cocaine 
can impair myocyte electrical conduction and 
contractility12.

Amphetamine and its derivative ecstasy produce indirect 
sympathetic activation by releasing norepinephrine, 
dopamine, and serotonin from central and autonomic 
nervous system terminals. 

Blood pressure changes 

The high levels of circulating catecholamines and 
sympathetic activation commonly cause hypertension. 
However, hypotension can also occur5.

Myocardial ischemia and infarction 
Cocaine and amphetamine can cause myocardial ischemia 
and infarction in patients with or without coronary artery 
disease. The mechanism is uncertain, but may be related to 
the elevated catecholamine concentration, which increases 
myocardial oxygen demand, coronary artery spasm, platelet 
aggregation, and thrombus formation3,5,13.Cocaine can 
produce a procoagulant effect by decreasing concentrations 
of protein C and antithrombin 3 and potentiating 
thromboxane production5.

Long-term use of cocaine and amphetamine can cause 
repetitive episodes of coronary spasm and paroxysms of 
hypertension, which may result in endothelial damage, 
coronary artery dissection, and acceleration of 
atherosclerosis.

Aortic dissection, valvular damage, and endocarditis 

Paroxysmal increases in blood pressure can lead to aortic 
dissection or valvular damage that increases the risk of 
endocarditis affecting mainly left-sided cardiac 
structures12.Endocarditis is often associated with unusual 
organisms such as Candida, Pseudomonas, or Klebsiella and 
frequently has an aggressive clinical course with marked 
valvular destruction, abscess formation, and a need for 
surgical intervention.

Cardiomyopathy 

Prolonged administration of cocaine or amphetamines can 
also lead to a dilated cardiomyopathy5.Etiologic 
mechanisms include repeated episodes of subendocardial 
ischemia and fibrosis and myocyte necrosis produced by 
exposure to excessive catecholamine concentrations, 
infectious agents, and heavy metal contaminants 
(manganese is present in some cocaine preparations).

Pulmonary edema and pulmonary hypertension
Noncardiogenic pulmonary edema and pulmonary 
hypertension can also occur with cocaine and amphetamine 
misuse, although the precise underlying mechanism remains 
unknown10.

Arrhythmias 

The adverse cardiovascular changes and sympathetic 
stimulation associated with cocaine and amphetamine 
ingestion predispose to myocardial electrical instability, 
precipitating a wide and unpredictable range of 
supraventricular and ventricular tachyarrhythmias. The 
presence of fibrotic scars, myocardial ischemia, and left 
ventricular hypertrophy can act as a substrate for 
arrhythmogenesis.Cocainepossesses class1 antiarrhythmic 
properties (blocks sodium channels) and can impair cardiac 
conduction causing prolongation of the PR interval, QRS 
complex, and QT interval. Cocaine can also cause a wide 
range of bradyarrhythmias, including sinus arrest and 
atrioventricular block10.

Lysergic acid diethylamide (LSD) and psilocybin 
("magic mushrooms")
Lysergic acid diethylamide (LSD) and psilocybin are 
commonly used hallucinogenic agents that are structurally 
related and have similar physiologic, pharmacologic, and 
clinical effects. LSD is about 100 times more potent than 
psilocybin. Their mechanisms of action are complex with 
various agonist, partial agonist, and antagonist effects at 
serotonergic, dopaminergic, and adrenergic receptors5.

The adrenergic effects of these drugs are usually mild and 
can give rise to general sympathetic arousal leading to 
dilated pupils, tachycardia, hypertension, and hyperreflexia. 
Although cardiovascular complications are rarely serious, 
supraventricular tachyarrhythmias and myocardial 
infarction have been reported14. Changes in 
serotonin-induced platelet aggregation and sympathetically 
induced arterial vasospasm may have been contributory 
factors leading to the onset of myocardial infarction14.

Volatile substance abuse
The abuse of volatile substances is an increasing problem 
among young male adolescents. The products used are legal, 
cheap, and easily available. Following inhalation, feelings 
of euphoria, excitement, and invulnerability can occur 
rapidly, but are short-lived10.

Cardiac arrhythmias are presumed to be the main cause of 
death from volatile substance abuse. Volatile substances may 
induce supraventricular or ventricular tachyarrhythmias by 
sympathetic activation or by myocardial sensitization to 
circulating catecholamines15. Some abusers spray the 
substances directly into the  mouth, which can result in 
intense vagal stimulation and a reflex bradycardia. Profound 
bradycardia can evolve into asystole or secondary  
ventricular tachyarrhythmias. Some volatile compounds can 
reduce sinoatrial node automaticity, prolong the PR interval, 
and induce atrioventricular block5. Myocardial ischemia and 
infarction have been reported and are believed to be caused 
by a combination of coronary vasospasm, hypoxia caused by
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the formation of carboxyhemoglobin or 
methemoglobinemia, or excessive sympathetic stimulation5. 
Long-term misuse can induce a poorly characterized 
cardiomyopathy16. 

The abuse of illegal drugs is endemic in society and has the 
potential to cause major acute changes in cardiovascular 
function and irreversible damage to the heart. These drugs 
are frequently taken together as "cocktails," often in 
conjunction with alcohol. These combinations can have 
complex synergistic interactions, with potentially 
detrimental effects.

Many patients who present with complications will be 
unable or unwilling to provide a history of illegal drug use. 
Recreational drug use should always be suspected and 
looked for in patients presenting with unexplained or 
unusual cardiovascular disturbances associated with mood 
disturbances or central nervous system dysfunction. As drug 
misuse continues to permeate every level of society, it is 
inevitable that physicians will have to manage the 
devastating complications of these compounds. An 
awareness of the life-threatening cardiovascular effects, 
along with early diagnosis and intervention, is often the key 
to successful treatment.
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