NOTABLE CASES

Cardiac arrest in a young man following excess consumption
of caffeinated “energy drinks”

Adam J Berger and Kevin Alford

An otherwise healthy 28-year-old man had a cardiac arrest after a day of motocross racing. He had consumed
excessive amounts of a caffeinated “energy drink” throughout the day. We postulate that a combination of
excessive ingestion of caffeine- and taurine-containing energy drinks and strenuous physical activity can
produce myocardial ischaemia by inducing coronary vasospasm. (MJA 2009; 190: 41-43)

Clinical record

A 28-year-old male amateur motocross rider was admitted to Port
Macquarie Base Hospital in August 2007 after having an out-of-
hospital cardiac arrest. He had collapsed shortly after participating
in a motocross race. An off-duty paramedic and nurse had been on
hand, and effective cardiopulmonary resuscitation was com-
menced promptly. Paramedics arrived after about 20 minutes of
resuscitation.

The patient’s initial cardiac rhythm was recorded as ventricular
fibrillation (Box 1). He was restored to sinus rhythm after receiving
two 150 ] biphasic direct-current shocks. Adrenaline 1mg and
atropine 1 mg were both given as adjuvants. He was intubated by
paramedics and transported to hospital.

Later, the patient recalled feeling well earlier in the day, until
after his second race, when he developed dull constant retrosternal
chest pain. He described this as being mild in intensity, with no
radiation or associated symptoms. It settled within 30 minutes of
sitting down to rest. He went on to participate in (and win) one
more race that afternoon. He collapsed at about 3 pm, approxi-
mately 20 minutes after the last race. There had been no symptoms
immediately preceding the collapse that he could recall.

The patient had been well in the week preceding these events.
He denied having any previous episodes of chest pain or syncope.
He had a large breakfast on the morning of the motocross race and
had remained adequately hydrated throughout the day. Further, he
had consumed 7-8 cans of a caffeinated “energy drink” between
8am and his collapse 7 hours later. He was otherwise fit and well
and taking no regular medication. There was no family history of

premature coronary disease, sudden cardiac death or unexplained
syncope. He was a smoker with a six pack-year history of smoking.
He denied alcohol misuse or illicit drug use.

On arrival at hospital, the patient was intubated and sedated. He
was haemodynamically stable, and physical examination was
unremarkable. An initial electrocardiograph (ECG) showed sinus
rhythm and elevated anteroseptal ST segments with reciprocal
inferior ST depression. Chest x-ray showed a normal cardiac
silhouette and no signs of pulmonary venous congestion. Com-
puted tomography scans of the chest and brain were unremark-
able, specifically excluding aortic dissection. Abnormal findings
from laboratory tests included an elevated level of troponin I
(0.24 mmol/L; reference range [RR], <0.05 mmol/L) and a lowered
potassium level (3.0 mmol/L; RR, 3.6-5.4 mmol/L). Results of a
urinary screen for drugs of misuse, including amphetamines and
cocaine, were negative. Screening for anabolic steroids was not
performed.

The provisional diagnosis was of anteroseptal ST elevation
myocardial infarction. The patient was given thrombolysis with
50mg of tenecteplase and commenced on an infusion of intra-
venous heparin. He was given loading doses of 300 mg of both
aspirin and clopidogrel, and 25 mg of metoprolol, all by nasogast-
ric tube. Hypokalaemia was corrected via intravenous infusion.

The patient was transferred to a tertiary referral centre for
cardiac catheterisation. On arrival there, an ECG showed evolving
ischaemic changes across the anterolateral leads (Box 2). A trop-
onin I peak level of 12.2 mmol/L was measured; his potassium
level had normalised at 4.0 mmol/L. Echocardiography showed
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1 Patient’s initial cardiac rhythm, showing ventricular fibrillation
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2 Patient’s electrocardiograph on arrival at tertiary referral centre, showing evolving ischaemic changes across the
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mild left ventricular enlargement and low-normal systolic function
with a hypokinetic anteroseptal segment.

Coronary angiography, performed on the same day, gave normal
results. No attempts were made during angiography to induce
vasospasm. The patient was cooled for 24 hours and extubated
without difficulty. He was discharged after 6 days. At discharge, he
was taking atenolol 50 mg, aspirin 100 mg, spironolactone 25 mg

and perindopril 2.5 mg.

On follow-up 2 months later, the patient reported that he had
remained well and symptom-{ree. Echocardiography showed pre-

served global left ventricular function

of akinesis of the anteroseptal wall. He continued taking aspirin,

perindopril and atenolol (reduced to

to compete in motocross races for 6 months, after which a stress
echocardiogram was performed; this was negative for exercise-

induced ischaemia.

Discussion

We postulate a possible role of excessive consumption of caffein-
ated energy drinks in triggering the life-threatening cardiac events

described in this case.

Although sudden cardiac death is an uncommon occurrence in
people under the age of 40 years, when it does happen it is most

often associated with the presence
most frequently premature coronary

mon associations are hypertrophic obstructive cardiomyopathy
and myocarditis."* However, autopsy review studies have found
that some 10%-12% of subjects in this age group have no obvious
cardiac abnormalities on postmortem examination.’* Of identi-
fied causes in this group, many are familial sudden cardiac deaths

or disorders of conduction, such
syndrome.’

42

Our patient had electrocardiographic and echocardiographic
features indicative of transmural ischaemia localised to the anterior
territory. This is suggestive of a regional rather than a global
process, and suggests an ischaemic event rather than a primary
arrhythmia. However, the angiogram did not show any significant
coronary lesions. Although non-stenotic atherosclerotic plaques
may rupture or denude and cause infarction through the formation
of superimposed thrombi, which may have then been dissolved by
the administration of thrombolytics, we believe that — consider-
ing this man’ relative youth — there is a distinct possibility that
the underlying abnormality was coronary vasospasm.

An arrhythmia, possibly triggered by the ingestion of stimulants
in the presence of hypokalaemia and physical exertion, was a
differential diagnosis. However, this would not account for the
regional abnormality seen. The cause of this patients hypokal-
aemia is unclear, but may have been related to electrolyte losses
from excessive sweating during exertion. This effect may have been
exacerbated by the diuretic effect of caffeine.

The role of illicit stimulants, especially cocaine, in causing
coronary vasospasm in young people is well established.” How-
ever, this patient denied cocaine use and returned a negative result
on his drug test, making this an unlikely cause.

The energy drink consumed by our patient contains 80 mg of
caffeine (equivalent to one cup of espresso) per can. He drank
seven or eight cans within 7 hours — up to 640 mg of caffeine in
total. The drink also contains high doses of taurine (an amino acid)
and glucuronolactone (a glucose metabolite), neither of which are
considered to have significant toxicity, although there is a paucity
of data.”®

Calffeine is a naturally occurring xanthine derivative related to
theophylline; it has a number of potential pharmacological actions
on the cardiovascular system. Its primary mechanism of action is

with a limited residual area

25mg). He was advised not

of structural heart disease,
atherosclerosis. Other com-

as Wolff—Parkinson—-White
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thought to be through competitive inhibition of adenosine recep-
tors.” It also induces catecholamine release, and causes a rise in
intracellular calcium in myocytes through release of calcium from
the sarcoplasmic reticulum, leading variably to smooth muscle
contraction and relaxation.®'°

The role of caffeine in triggering arrhythmia is well established .®
There have been a number of case reports on hospitalisations or
deaths due to caffeine toxicity, although the mechanism usually
seems to be tachyarrhythmia and involves far higher doses than in
this case.'"!? The median lethal dose in rats is 200-400 mg/kg. "> A
1997 case report described a young woman who suffered a
myocardial infarction due to caffeine toxicity; however, this
involved an oral dose of 20 g.'*

In-vitro studies have shown that taurine has an inotropic effect
on cardiac muscle similar to that of caffeine, and potentiates
caffeine-induced muscle contracture. Few taurine toxicity studies
have been performed, and there are insufficient data to suggest
what an unsafe level of taurine consumption might be, if any.”*

Both taurine and caffeine have been shown in vitro to have
physiological effects on intracellular calcium concentration within
vascular smooth muscle, and they could conceivably induce
coronary vasospasm. In-vivo studies have demonstrated a capacity
for caffeine to decrease myocardial blood flow during exercise.!’
We postulate that, in physiologically predisposed individuals, a
combination of excessive ingestion of caffeine- and taurine-con-
taining energy drinks and strenuous physical activity can induce
myocardial ischaemia by coronary vasospasm, with potentially
fatal results.

Caffeine has been removed from the list of prohibited substances
in sport but remains on a monitoring program run by the World
Anti-Doping Agency.'® Anecdotal reports suggest that the many
caffeinated energy drinks now on the market are widely used by
amateur and professional athletes to enhance their performance.
We are concerned that a combination of exercise and the caffeine
contained in these drinks may have the potential to trigger serious
cardiovascular events.

We accept that this is a single case, which does not and cannot
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establish causality. However, in the context of concerns reported in (Received 3 Feb 2008, accepted 19 Sep 2008) u
the media in recent years relating to similar events overseas, and in
the presence of a plausible pharmacological mechanism, we
believe that the potential dangers of these caffeinated energy drinks
should be highlighted, and monitoring for future adverse events
should be conducted.
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