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Alcohol and tobacco are the two legally
available recreational drugs that are commonly
misused in the United Kingdom, and their
adverse eVects on cardiovascular function have
been extensively documented. In addition,
many illegal recreational drugs are freely available, and their use has reached epidemic
proportions in British society. Almost one in
four people have used illegal drugs at some
time during their life, with a proportionately
higher rate of use in younger age groups. A
1996 Home OYce survey showed that more
than three million British people use an illegal
drug every month. In addition to the problems
posed by self administration of these agents,
massive overdose can occur in individuals
(“body packers”) who attempt to smuggle
drugs by ingesting packets which rupture accidentally in the gastrointestinal tract. It is therefore inevitable that doctors will have to manage
the ill eVects associated with these drugs. Many
of these agents have profound eVects on the
heart and circulation that are responsible for a
large proportion of drug related deaths. Our
purpose in this article is to review the
cardiovascular side eVects of the commonly
misused non-prescription illegal recreational
drugs, and provide guidelines for the management of these potentially lethal cardiovascular
complications, based on the best available evidence.
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Cocaine, amphetamine, “ecstasy”
Cocaine, amphetamine, and ecstasy have similar adverse eVects on the cardiovascular
system, predominantly related to activation of
the sympathetic nervous system. Cocaine and
its free base form “crack” are absorbed from all
mucous membranes of the body, and can be
smoked, inhaled, or injected. Cocaine is an
indirectly acting sympathomimetic drug that
inhibits the reuptake of noradrenaline (norepinephrine) and dopamine at sympathetic
nerve terminals, and can also act through central pathways to release noradrenaline from the
adrenal medulla.1 Circulating catecholamine
concentrations can be raised as much as
fivefold in cocaine users.2 At high dose levels,
cocaine can impair myocyte electrical activity
and contractility by blocking fast sodium and
potassium channels and inhibiting calcium
entry into myocytes.2 Cocaine has a short
serum half life of approximately 30–80 min-

utes, with 90% being metabolised and excreted
in the urine over a two week period, providing
a means of retrospectively diagnosing recent
ingestion.3 Some of the metabolites of cocaine
(particularly cocaethylene, formed when cocaine is taken with alcohol) are more cardiotoxic than the parent compound.4 Cannabis
can potentiate the toxic eVects of cocaine by
increasing plasma concentrations of the drug.5
Amphetamine can be ingested orally, inhaled, or less commonly injected intravenously.
It is readily absorbed from both the nasal
mucosa and the gastrointestinal tract, and
freely penetrates the blood–brain barrier.
Metabolism is highly variable, and up to 30%
of the parent compound can be excreted
unchanged in the urine. The plasma half life
varies from as little as five hours to as much as
20–30 hours depending on urine flow and pH,
with drug elimination being increased in acidic
urine. Amphetamine or its metabolites can be
detected in the urine for several days after
ingestion, and excretion is prolonged after
administration of large doses or in the presence
of alkaline urine (some misusers deliberately
take bicarbonate at the same time to delay
excretion and enhance the drug eVect).
Ecstasy is a derivative of amphetamine and
has similar eVects. The eVects begin approximately 20 minutes after ingestion and generally
last up to six hours, although larger doses can
have an eVect for up to 48 hours. Ecstasy is
metabolised by the liver and excreted by the
kidney.
Both amphetamine and ecstasy produce
indirect sympathetic activation by releasing
noradrenaline (norepinephrine), dopamine,
and serotonin from terminals in the central and
autonomic nervous systems. In contrast to
cocaine, amphetamine can inhibit the enzyme
monoamine oxidase and lacks the local anaesthetic eVect of inhibiting fast sodium channels.6
Amphetamine toxicity is potentiated when it is
taken with alcohol7.
Drug induced sympathetic activation leads
to varying degrees of tachycardia, vasoconstriction, unpredictable blood pressure eVects, and
arrhythmias, depending on the dose given and
the presence or absence of coexisting cardiovascular disease. Hypertension is common, but
severe hypotension (related to paradoxical central sympathetic suppression, a late state of catecholamine depletion, or ventricular impair-
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supraventricular and potentially lethal ventricular tachyarrhythmias. The presence of
myocardial ischaemia, fibrotic contraction
bands, and left ventricular hypertrophy can act
as a substrate for re-entrant arrhythmias.
Owing to its class 1 antiarrhythmic eVects,
cocaine can impair cardiac conduction, inducing a wide range of bradyarrhythmias including
sinus arrest and atrioventricular block.23 24
Sudden cardiovascular collapse may occur as a
result of myocardial ischaemia and infarction,
arrhythmias, acute heart failure, or mechanical
complications.
Similar principles apply to the management
of the cardiovascular complications associated
with these three recreational drugs, although
the duration of treatment will vary depending
on the half life of the agent taken. Benzodiazepines attenuate the cardiac and central
nervous system toxicity of these drugs and
should be given in sedative dosages.25 Short
lived depression of cardiac function may be
severe, and require a period of mechanical cardiac and ventilatory support.25 In the treatment
of hypertension, â blockers should be avoided
as they may be associated with unopposed á
receptor mediated vasoconstriction, which can
result in a sudden and severe increase in blood
pressure and coronary artery vasoconstriction.
The combined á and â blocking drug labetalol
is theoretically preferable to pure â blockers.26
The clinical eVects of this drug are, however,
unpredictable as it has only relatively weak á
blocking properties and may therefore exacerbate hypertension.25 In body packers suVering
from overdose after rupture of ingested packets
of cocaine, calcium antagonists may accelerate
gastrointestinal drug absorption by inducing
splanchnic vasodilatation. Additionally, cocaine has a complex and highly variable eVect
on myocyte calcium metabolism, producing an
unpredictable clinical response to calcium
antagonists.27–30 Because of these concerns, it
may be preferable to avoid giving calcium
antagonists to patients suspected of cocaine
misuse. Hypertension can be safely managed
with either an á blocker such as phentolamine
or direct acting vasodilators such as nitrates,
hydralazine, or nitroprusside.25 When hypertensive crises lead to the mechanical complications of aortic dissection or acute valve rupture,
emergency corrective surgery may be required.
Myocardial ischaemia induced by these
drugs should be treated initially with oxygen,
aspirin, and benzodiazepines. If there is continuing ischaemia then the use of additional
vasodilators such as nitrates or phentolamine
to reverse residual coronary spasm may be
necessary.25 If there is persistent ST segment
elevation on the ECG, reperfusion should be
considered. Providing that blood pressure is
controlled and there is no evidence of haemorrhagic complications, thrombolytic treatment
is safe in myocardial infarction associated with
cocaine and amphetamine misuse.15 31 Primary
angioplasty should be considered if thrombolysis is contraindicated because of bleeding
problems. Overall mortality from myocardial
infarction related to these compounds is low,
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ment induced by ischaemia or mechanical
complications) can also occur.2 8 9 Myocardial
ischaemia and infarction can be produced by
various mechanisms. DiVuse or local coronary
artery spasm can be induced in normal or
atherosclerotic coronary arteries.10–15 In vitro
studies suggest that cocaine produces a procoagulant eVect by decreasing concentrations of
protein C and antithrombin 3, activating platelets, and potentiating thromboxane production,
facilitating
thrombotic
coronary
occlusion.2 16 The haemodynamic changes associated with sympathetic stimulation increase
myocardial oxygen demand. Chronic 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 subsequent acceleration of atherosclerosis.11 13 17 A
necrotising vasculitis involving medium and
small arteries in most organs can lead to widespread ischaemia in some amphetamine
misusers.12 18
Prolonged administration of these sympathomimetic agents may be associated with an
irreversible dilated cardiomyopathy.19–21 Possible aetiological mechanisms are related to subendocardial ischaemia and fibrosis (characterised by contraction band necrosis) and
myocyte necrosis produced by exposure to
excessive catecholamine concentrations or repeated episodes of myocarditis. Myocardial
cellular injury can also occur in association
with exposure to infectious agents or heavy
metals, such as manganese, that contaminate
street preparations of cocaine. Noncardiogenic pulmonary oedema (NCPO) and
pulmonary hypertension can also occur with
cocaine and amphetamine misuse. The precise
mechanism underlying this is uncertain, but a
direct toxic eVect on pulmonary vessels could
be involved.6 19 Another possible mechanism of
NCPO is a drug induced change in central
autonomic regulatory activity, producing an
indirect eVect on pulmonary vascular
function.6 19
Administration of sympathomimetic agents
is occasionally associated with important mechanical complications.2 22 Paroxysmal increases in blood pressure can lead to aortic dissection or valve trauma which increases the risk
of endocarditis. When endocarditis occurs, it
mainly aVects the aortic and mitral valves,2 as it
is the left sided heart valves that are subjected
to the maximum degree of hypertension related
stress and damage. Endocarditis is often
associated with unusual organisms such as
candida, pseudomonas, or klebsiella, and
frequently has an aggressive clinical course
with severe valvar destruction, abscess formation, and a requirement for surgical intervention. Some cocaine misusers practice drug
inhalation in association with a forced Valsalva
manoeuvre (which enhances the drug eVect),
and this may occasionally result in symptomatic pneumothorax or pneumopericardium.
The adverse cardiovascular changes and
sympathetic stimulation associated with administration of these compounds can precipitate a wide and unpredictable range of
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Lysergic acid diethylamide (LSD) and
psilocybin (“magic mushrooms”)
The hallucinogenic agents lysergic acid diethylamide (LSD) and psilocybin (“magic mushrooms”) are used recreationally by large numbers of individuals in developed countries.
Psilocybin is derived from a common mushroom species which grows wild throughout the
UK, whereas LSD (which was also originally
extracted from a fungus) is now usually manu-

factured synthetically. These drugs are structurally related and have similar physiological,
pharmacological, and clinical eVects. Both
drugs are usually ingested orally, with LSD
being 100 times more potent than psilocybin.
Street mushrooms are often adulterated with
LSD. Both drugs are indole derivatives and
chemically resemble serotonin. Their mechanisms of action are complex and include
agonist, partial agonist, and antagonist eVects
at various serotonin, dopaminergic, and adrenergic receptors.36 37 The adrenergic eVects are
usually mild and do not produce the profound
sympathetic storms that can occur after taking
cocaine, amphetamine, or ecstasy. Following
ingestion, the central nervous system eVects
begin within 15 to 45 minutes and usually last
for four to six hours. LSD is metabolised by the
liver, has a plasma half life of 100 minutes,38
and can be detected in plasma or urine for up
to three days. Animal studies have shown that
65% of psilocybin is excreted in the urine and
15–20% in bile and faeces; most of the
excretion occurs within the first eight hours,
with small amounts being excreted for up to
seven days.37
These drugs are well known for their powerful mind altering properties, causing feelings of
euphoria, anxiety, paranoia, and visual and
auditory hallucinations which can occur days,
months, or even up to five years after the last
use.38 Symptoms that correspond to general
sympathetic arousal include dilated pupils,
tachycardia, hypertension, and hyperreflexia.38
Abnormalities of serotonin induced platelet
aggregation may result in abnormal clotting
and poor clot retraction.39 Cardiovascular
complications are rarely serious, although
occasional instances of supraventricular tachyarrhythmias and myocardial infarction have
been reported.40 Although the exact mechanism is not known, alteration of serotonin
induced platelet function and sympathetically
induced arterial vasospasm may contribute to
these cardiovascular complications.
The management of LSD and psilocybin
intoxication is usually supportive, as the majority of symptoms resolve within 12 hours.41 Agitated patients should be sedated with a benzodiazepine. The use of neuroleptic agents
should be avoided as they can intensify toxic
eVects.38 Supraventricular tachyarrhythmias
can be treated with adenosine or verapamil.40
Apart from benzodiazepines, pharmacological
intervention for mild to moderate hypertension
is usually not required. Treatment for dangerously high blood pressure and myocardial
ischaemia should follow the same general principles described for cocaine, amphetamine, and
ecstasy intoxication.
Narcotic analgesics
Narcotic analgesics are commonly injected,
smoked, or ingested orally. The most commonly misused narcotic analgesics are heroin
and morphine. Heroin (diacetylmorphine) is a
semisynthetic analogue of morphine which is
slowly metabolised to the parent compound.
Heroin is more lipid soluble than morphine
and therefore acts more rapidly. Morphine has
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reflecting the age and general health of the
majority of patients.32
Published evidence relating to the management of arrhythmias induced by these agents is
limited, but some general principles can be
used to guide treatment. In the management
of short lived arrhythmias, drug treatment
should be avoided if possible, as antiarrhythmic agents and cocaine may have additive
eVects on myocyte electrolyte transport and
electrophysiological properties, leading to synergistic depression of contractile function or
proarrhythmia. Many arrhythmias will terminate spontaneously as the drug is metabolised
and cardiac function returns to normal.
Supraventricular or ventricular tachyarrhythmias associated with haemodynamic compromise require urgent DC cardioversion. For
sustained haemodynamically tolerated supraventricular tachyarrhythmias associated
with atrioventricular (AV) nodal re-entry,
adenosine is safe and free of major side eVects.
In the presence of a hyperadrenergic state, the
short lived dromotropic eVects of adenosine
may be a disadvantage, allowing rapid reinduction of the tachyarrhythmia. If adenosine is
unsuccessful, the arrhythmia rapidly returns,
or a mechanism other than AV nodal re-entry
is operating, administration of an á antagonist
and a â blocker in combination is likely to be
both safe and eVective. Although atropine has
been used to treat bradyarrhythmias,24 its
eVects may be attenuated in the presence of a
hyperadrenergic state, and temporary cardiac
pacing may be necessary.23 In the management
of sustained ventricular tachyarrhythmias
lignocaine (lidocaine) and magnesium have an
acceptable safety and eYcacy profile (despite
theoretical concerns relating to the shared
class I eVects of cocaine and lignocaine).27 33
There is currently no reliable information on
the safety and eYcacy of other antiarrhythmic
drugs. In animal studies of cocaine, the
administration of sodium bicarbonate has
demonstrable beneficial eVects on myocardial
electrical stability.34 However, this may occur
at the expense of inducing paradoxical intracellular acidosis or adverse systemic metabolic
changes, leading to detrimental eVects on
myocardial function. Similarly, in severe cases
of amphetamine overdose, a forced acid diuresis may be successful in rapidly clearing
amphetamine from the blood and limiting
toxicity,35 but major detrimental metabolic
changes in acid-base balance can be induced.
These treatments require intensive and expert
monitoring and should only be performed by
clinicians with previous experience of metabolically invasive therapy.
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sive ventilatory support.45 47 There is very limited evidence on which to base guidelines for
the treatment of arrhythmias caused by
narcotic overdose. All patients should be
investigated, and hypoxic, metabolic, and
electrolyte deficits corrected. Haemodynamically unstable tachyarrhythmias require urgent
cardioversion. As the misused drug is rapidly
metabolised, the majority of arrhythmias are
short lived; thus it is preferable to avoid the use
of antiarrhythmic agents where possible, to
minimise the risk of proarrhythmic interactions. If treatment is needed for the
management of supraventricular tachyarrhythmias, conventional agents such as adenosine, â
blockers, verapamil, and digoxin have been
recommended48; however, experience with
their use is limited. There are no useful
published data to guide selection of antiarrhythmic agents in the management of
ventricular tachyarrhythmias, which should
therefore be managed along conventional
lines. Persistent bradycardia may require atropine or temporary cardiac pacing. The patient
should be closely monitored for a prolonged
period (8–24 hours45 47), as NCPO can occur
late.
Volatile substance misuse
The recreational use of inhaled volatile substances to achieve a state of intoxication is an
increasingly common problem, reported by
3.5–5% of adolescents.49 Misuse of volatile
substances is most common in young males,
who account for 90% of all fatalities.50 The
products commonly used are legal, cheap, and
easily available. Children and adolescents often
employ deep breathing techniques with the
volatile substances contained in a plastic bag or
bottle, a crisp packet, or a soaked handkerchief,
to maximise the inhaled concentration of the
active agent. Some misusers may spray the
compound directly into the oral cavity. Most
volatile substances can be detected in blood if
samples are obtained within 10 hours of exposure. Urinary analysis for metabolites may
extend the time during which exposure can be
detected, but only for a limited number of
volatile substances such as toluene, tylene, and
chlorinated solvents.51
Following inhalation of volatile substances,
the desired eVects of euphoria, excitement, and
a feeling of invulnerability occur rapidly.51 A
wide variety of detrimental cardiovascular
eVects can be induced in an unpredictable
fashion, and these are responsible for the
majority of sudden deaths.51–53 Some volatile
substances may induce potentially lethal tachyarrhythmias by sympathetic activation or by
increasing myocardial sensitivity to circulating
catecholamines.51–54 The exact mechanism underlying this sensitisation remains unclear, but
animal studies suggest that it may be related to
changes in cellular membrane function and
transmembrane ionic conductance.55 56 Hypoxia is common with volatile substance
misuse and is related to respiratory depression,
aspiration, the placement of bags over the head
and neck, the formation of carboxyhaemoglobin and methaemoglobin, or laryngeal
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a plasma half life of two to three hours. It
undergoes rapid hepatic metabolism and the
metabolites are excreted in the urine. The
duration of renal excretion is highly variable
and is aVected by the dose given, the precise
chemical composition of street preparations,
the user’s previous drug habits, and individual
variations in renal and hepatic function. In
general, metabolites can be detected for up to
48 hours in occasional users, and for several
days in chronic misusers. Narcotic analgesics
act directly on the vasomotor centre to
increase parasympathetic activity, reduce sympathetic activity, and release histamine from
mast cells. These eVects combine to produce
bradycardia and hypotension. Drug induced
bradycardia along with enhanced automaticity
can precipitate an increase in ectopic activity,
atrial fibrillation, idioventricular rhythm, or
potentially lethal ventricular tachyarrhythmias.42 Some narcotic analgesics (such as dextropropoxyphene, a constituent of coproxamol) have additional sodium channel
blocking eVects, which further contribute to
the proarrhythmic43 and myocardial depressant eVects,44 leading to acute left ventricular
dysfunction and pulmonary oedema.
Overdose of narcotic analgesics can cause
acute NCPO, the onset of which may be
delayed for up to 24 hours after admission.45–47
This may be related to an anaphylactic reaction
to the drug, to an increase in pulmonary capillary hydrostatic pressure resulting from pulmonary vasoconstriction induced by hypoxia, or to
disruption of alveolar capillary membrane
integrity. The administration of narcotic analgesic receptor blockers may precipitate the
development of NCPO by reversing opioid
induced vasodilatation and venous pooling,
thereby increasing venous return to the lungs.
Apart from the well described central
nervous system and respiratory depressant
eVects, there may also be profound cardiovascular collapse or arrhythmias after narcotic
analgesic overdose. Evidence of intravenous
drug administration may be absent in some
users who smoke the drug, and a high index of
suspicion based on associated features may
allow a retrospective diagnosis to be established
by urine toxicology. When intravenous narcotic
misusers present chronically with bacterial
endocarditis, it usually aVects the right sided
heart valves and may be associated with
pulmonary abscess formation.
The initial management of narcotic analgesic overdose requires the establishment of a
stable airway and ventilatory support if necessary. In patients who are haemodynamically
stable, it may be preferable to avoid the
administration of narcotic analgesic receptor
antagonists, because of the risk of precipitating
NCPO. In the presence of severe hypotension
and bradycardia, however, administration of
repeated boluses or an infusion of a narcotic
receptor antagonist will be required. In the
management of severe hypotension, a pulmonary artery catheter will help guide the need
for fluid and inotrope administration, and
avoid inappropriate administration of diuretics
in patients with NCPO, which requires inten-
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Table 1

Summary of the cardiovascular eVects of the commonly misused non-prescription recreational drugs, and therapeutic guidelines
EVects

Cocaine

Inhibits reuptake of neuronal
catecholamines
Class I (Na channel blockade)
antiarrhythmic eVects

Amphetamines

Release catecholamines from nerve
terminals

Ecstasy

Releases catecholamines from nerve
terminals

LSD/psilocybin
(“magic mushrooms”)

Serotonergic, dopaminergic, and
adrenergic activities



















Cardiovascular complications

Recommended management

Hypertension

Benzodiazepines, nitrates,
phentolamine, sodium nitroprusside,
or hydralazine
Atropine (cautiously), temporary
transvenous cardiac pacing
Observation (settles with time),
adenosine, DCC, â blocker/á blocker
in combination
DCC, lignocaine, magnesium sulphate
Aspirin, nitrates, phentolamine,
thrombolysis, or coronary intervention
Diuretics, inotropes, ventilation and
intra-aortic balloon pumping may
be necessary
Ventilation
Conventional
Conventional

Bradyarrhythmias (cocaine)
Supraventricular
tachyarrhythmias
Ventricular arrhythmias
Myocardial ischaemia and
infarction
Acute heart failure

NCPO
Chronic heart failure
Endocarditis
Tachycardia
Supraventricular
arrhythmias
Hypertension

Observe
Observe, adenosine or verapamil
Observe but if severe treat as for
cocaine, amphetamine, and ecstasy
As for cocaine, amphetamine, and
ecstasy

Myocardial ischaemia
Narcotics

Act on the vasomotor centre (increase
parasympathetic and decrease
sympathetic activity)
Histamine release from mast cell
degranulation

Bradyarrhythmias

Atropine, temporary transvenous
cardiac pacing

Supraventricular
arrhythmias
Ventricular arrhythmias

Adenosine, â blockers, verapamil,
digoxin, DCC
DCC, antiarrhythmic drugs should be
used with caution
iv fluids, vasopressor/inotropic agents
Ventilation
Conventional

Hypotension
NCPO
Endocarditis

Volatile substances

Cannabis

Complex multisystem detrimental
eVects on cardiovascular function

Biphasic dose dependent eVect on the
autonomic nervous system

Bradyarrhythmias
Supraventricular
arrhythmias
Ventricular arrhythmias
Hypotension
Cardiac ischaemia
Cardiomyopathy

Atropine (cautiously), transvenous
temporary cardiac pacing
Adenosine, â blockers, digoxin (atrial
fibrillation)
Lignocaine, â blockers, amiodarone
iv fluids, calcium gluconate/chloride
Conventional
Conventional

Tachycardia with no or slight
increase in blood pressure
Large doses:
hypotension/bradycardia

Supportive. Significant bradycardia,
consider atropine.
Pronounced hypotension, consider iv
fluids; pressor agents rarely needed













May require
treatment with
an opioid
antagonist

General measures: ensure adequate airway, breathing, circulation, correct any hypoxic, metabolic, and electrolyte disturbances
DCC, DC cardioversion; NCPO, non-cardiogenic pulmonary oedema.

oedema and spasm.49 50 52 Hypoxia may combine with electrolyte disturbances induced by
volatile substance misuse to facilitate the
induction of potentially lethal tachyarrhythmias.51 57
In some individuals, volatile substances may
induce lethal bradyarrhythmias. In animal
studies some volatile compounds act directly on
the heart to reduce sinoatrial node automaticity, prolong the PR interval, and induce atrioventricular block.58 Volatile substances sprayed
directly in the oral cavity can result in intense
vagal stimulation.53 Profound bradycardia induced by one or both of these mechanisms can
evolve into asystole or secondary ventricular
tachyarrhythmias. Some volatile substances are
structurally related to the agents used in general
anaesthesia, and it is therefore not surprising
that myocardial depression and hypotension
can be induced.59 In some instances, myocardial
ischaemia and infarction can be produced by
coronary vasospasm, a reduction in the oxygen
carrying capacity of the blood related to the

formation of carboxyhaemoglobin or methaemoglobinaemia, or excessive sympathetic
stimulation.57 59–63 Chronic misuse of some volatile substances can induce a poorly characterised cardiomyopathy.60 64
Patients who present with cardiovascular
complications related to volatile substance
misuse should be managed in a calm nonthreatening environment, with sedation if necessary. Hypoxia and chemical disturbances
should be corrected to optimise myocardial
electrical stability. Haemodynamically unstable
tachyarrhythmias require prompt DC cardioversion. Profound bradyarrhythmias may be
treated cautiously with atropine or temporary
cardiac pacing. Hypotension can be treated
with intravenous fluids, guided by a pulmonary
artery catheter if necessary. Inotropic agents
are best avoided if possible, as they may induce
refractory ventricular tachyarrhythmias in the
electrically unstable myocardium. Calcium
administration may help to reverse myocardial
depression.65 In patients with sustained tach-
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Cannabis
Cannabis is commonly smoked and is rapidly
absorbed through the lungs. Absorption is
slower and less predictable after the less
common practice of gastrointestinal ingestion.
The physiological eVects of the drug are
apparent shortly after absorption, persisting for
four to six hours unless administration is
repeated. Cannabis has a plasma half life of
20–30 hours67 and can be detected in the urine
for several days in occasional users, and for up
to two months in heavy users. Cannabis has a
biphasic eVect on the autonomic nervous
system.67–70 At low or moderate doses the drug
leads to an increase in sympathetic activity and
a reduction in parasympathetic activity, producing a tachycardia and an increase in cardiac
output. At high doses, sympathetic activity
is inhibited and parasympathetic activity
increased, leading to bradycardia and hypotension. Reversible ECG abnormalities aVecting
the P and T waves and the ST segment have
been reported, although it is not clear whether
these changes are related to drug ingestion
independently of eVects on heart rate.71 An
increase in supraventricular and ventricular
ectopic activity occurs, but life threatening
tachy- or bradyarrhythmias have not been
reported. In patients with ischaemic heart disease, cannabis increases the frequency of anginal symptoms at low levels of exercise, owing to
an increase in myocardial oxygen demand
resulting from the drug induced increase in
heart rate and myocardial contractility.72
The clinical features of acute intoxication
may be subtle, and are largely related to the
well described central nervous system eVects of
the drug. In the absence of major underlying
structural heart disease, the autonomically
mediated changes in heart rate and blood pressure are usually well tolerated. Where necessary, hypotension usually responds to intravenous
fluid
administration.
Serious
arrhythmias and major cardiovascular collapse
are rare, but the combined use of cannabis and
other recreational drugs (particularly cocaine,
amphetamine, and ecstasy) may lead to synergistic detrimental eVects on the autonomic
nervous system or on plasma drug concentrations.
Conclusions
Various non-prescription illegal recreational
drugs are regularly misused on a large scale by
adults and adolescents in the UK. In addition,
there are increasing reports of inadvertent,
accidental ingestion of illegal drugs by
children.73 All these agents can induce major
acute changes in cardiovascular function, and
may also cause irreversible damage to the
heart. Some individuals with an established
pattern of recreational drug misuse may
present after the simultaneous administration

of intravenous cocaine or amphetamines and
heroin (“speedballs”) on a background of the
combined use of alcohol and cannabis. Adolescents frequently take volatile substances, alcohol, and cannabis at the same time. These
combinations of recreational drugs may produce synergistic detrimental eVects on cardiovascular function. Current UK estimates suggest that approximately 1800 deaths a year are
related to some form of illegal drug misuse, and
morbidity levels are much higher.
Many patients who present with complications will be unable or unwilling to provide a
history of illegal drug ingestion, but it should
always be suspected and looked for in those
presenting with unexplained or unusual cardiovascular disturbances, particularly when these
are associated with central nervous system dysfunction. The key to successful management of
the cardiovascular complications of drug misuse is a high index of suspicion, leading to early
recognition and appropriate intervention (table
1). Urine toxicology may help to establish a
retrospective diagnosis. There are no prospective, randomised, placebo controlled human
studies evaluating the best treatment options,
and the therapeutic guidelines provided in this
article are based on case reports, retrospective
analyses, and animal studies. Once patients are
deemed medically fit, the supervising cardiologist should ensure that they are referred for
further rehabilitation and psychiatric assessment. With the increasing frequency of drug
misuse and its extension into a wider range of
age and social groups, cardiologists need to be
alert to the detrimental and life threatening
cardiovascular eVects associated with the use of
these common compounds.
We gratefully acknowledge the advice provided by Dr John
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