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CASE REPORT
A previously healthy 25-year-old Caucasian male with past medical 
history significant only for nephrolithiasis presented to Monmouth 
Medical Center with complaints of palpitations for the past one day. 
The patient has no known cardiac history, no other risk factors for 
atrial fibrillation, non smoker, no illicit drug use, occasional alcohol 
drinker. Approximately, two days prior to his presentation the 
patient started consuming an over the counter pre-workout energy 
supplement [Table/Fig-1]. He stated that he had started to consume 
this supplement for better concentration and to increase his stamina 
for his workout. On the day of admission, the patient had gone out 
for a fishing trip in the morning after consuming another two capsules 
of the same pre-workout supplement. He developed palpitations 
and shortness of breath at the fishing trip and was concerned about 
his symptoms. He presented himself to the Emergency Department 
(ED) for further evaluation and treatment. 

On admission, he denied any further complaints. His vitals were 
stable except for his rapid heart rate of 140 bpm which was irregularly 
irregular. He was not in acute distress and his Electrocardiogram 
showed atrial fibrillation with rapid ventricular response, rate of 123 
bpm, normal axis, and no ST-T wave changes [Table/Fig-2]. Physical 
examination was remarkable for were unremarkable, his thyroid 
functions were in the normal range, urine and serum toxicology 
screen were negative for any drugs or illicit substances. Concerning 
the Electrocardiogram and physical examination findings a diagnosis 
of new onset atrial fibrillation with rapid ventricular response was 
made. 

The patient was administered intravenous diltiazem boluses in the 
ED and was started on a diltiazem infusion for rate control of his 
atrial fibrillation. Heart rate was continuously monitored on telemetry. 
The patient eventually converted into normal sinus rhythm, 9 hours 
after initiation of diltiazem infusion. The patient eventually had an 
echocardiogram which showed LVEF 66%, normal left ventricular 
size, trace mitral regurgitation and trace tricuspid regurgitation 
and no other significant valvular pathology. Given the patient’s 
unremarkable echocardiogram, unremarkable labwork and absent 
cardiac history along with no other risk factors for atrial fibrillation 
the cause of his new onset atrial fibrillation was attributed to his 

consumption of over the counter energy capsules. His CHADS2 
VASc score was 0 and hence the patient was eventually discharged 
home with regular scheduled outpatient follow-up visits.

DISCUSSION
Over the counter stimulants are easily available in the form of pills, 
energy drink, liquid capsules and energy shots. One of the major 
constituents of these preparations is caffeine. The amount of caffeine 
present in these over the counter energy supplements are in excess 
compared to the standard FDA approved guidelines for quantities’ 
of caffeine [Table/Fig-1]. These are widely aimed at the teenagers 
and young adults. Several studies suggest that energy drinks may 
serve as a gateway to other forms of drug dependence [1].

A number of caffeine formulations are available in the market ranging 
from regular coffee to energy supplements with concentrated 
amounts of caffeine, with the content ranging from 50 mg to 505 mg 
per serving. The estimated average daily adult caffeine consumption 
is 300 mg. The commonly used energy drinks contain three to four 
times the caffeine as a typical carbonated beverage and promise to 
boost performance and enhance metabolism. It is widely believed 
that the main mechanism of action of caffeine in the central nervous 
system is the antagonism at the level of Adenosine receptors. 
Caffeine may also act as a drug of abuse by indirect stimulation 
of the dopaminergic receptors through removal of the inhibitory 
effect of adenosine on these receptors. Recent studies have also 
shown that pre-exposure to caffeine may exert an effect on the 
classical drugs of abuse [2-4]. Due to this reason caffeine has been 
considered as an atypical substance of abuse as per DSM 4 TR and 
DSM 5. Serious toxicities such as seizure and cardiac arrhythmias 
causing death have been known to be associated with consumption 
of caffeine at concentrations more than 80 mg/l. The symptoms 
associated with such complication are usually dizziness, chest pain, 
shortness of breath, palpitations, syncope and even sudden death 
[5]. High doses are known to cause cardiac arrhythmias and this 
risk is increased when the person has underlying structural heart 
disease [6]. The energy supplement that our patient consumed has 
around 100 mg of caffeine per pill and the usual dose recommended 
by the manufacturer is around 2 to 3 pills which adds upto around 
200 mg to 300 mg of caffeine.
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ABSTRACT
The usage of over the counter stimulant drugs and energy drinks is increasing on a day to day basis for various purposes including work, 
sports and leisure among individuals in all age groups. Multiple formulations are available in the market including pills, liquid capsules 
and drinks in various flavours. Many of them contain excessively high doses of caffeine along with a variety of stimulant compounds that 
have multiple effects in different parts of the human body. The consumption of such high amounts of caffeine itself has shown to have 
caused cardiac arrhythmias in healthy individuals and when it is mixed with a number of stimulant compounds can be associated with 
a number of adverse effects in the human body. However, the awareness of such life threatening complications associated with these 
energy drinks does not exist among people who consume it on a day to day basis. We report a case of 25-year-old Caucasian male with 
no significant past medical history for cardiac diseases, no risk factors for atrial fibrillation, non smoker, occasional alcohol drinker who 
presents with new onset atrial fibrillation with rapid ventricular response due to the consumption of over the counter stimulant energy 
capsule which had high doses of caffeine.     
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Ingredient Pharmacologic property Studied effects

Guarana
 [11]

Similar to caffeine 
(40mg of caffeine per gram)

Similar to caffeine

Synephrine
 [11]

Long lasting adrenergic effects 
(sympathomimetic)

Increases systolic pressure 
with increase in heart rate 
but no increase in diastolic 
blood pressure, Unpredictable
 toxic effects

Yohimbine
 [12]

High affinity to human 
alpha-2 adrenoceptors, 
moderate affinity to alpha-1 
adrenoceptors, and low 
affinity to some of the serotonin
and dopamine receptors in 
the central and peripheral 
nervous systems

Used in erectile dysfunction 
and causes increased blood 
pressure, increased heart rate, 
manic reactions, bronchospasm, 
palpitations, insomnia, anxiety, 
irritability, shivering, sweating, 
nausea, flushing, and headaches

Panax
 [13]

Ginsenosides–affects 
multiple pathways

Complex effects due to their 
involvement in multiple 
pathways– Clear evidence 
lacking shown to improve 
psychological functioning 
Caution advised for use with 
Warfarin, Oral hypoglycemic 
agents, Insuline and Phenelzine

Evodiamine 
[14]

Increased 5-HIT 
promoter activity

Fat burning property with 
increased heat production 
Studies limited to animal models, 
human trials lacking

Hoodia 
Gordonii  [15] 

Appetite suppressant–Beta 
Adrenergic receptors

Increased blood pressure and 
elevated pulserate

Octopamine
 [16]

Moderate affinity to Beta3 
adrenergic receptors
Poor affinity to Alpha-1, 
Alpha-2, Beta-1 and 
Beta-2 receptors

Promote lipolysis and 
weight loss CNS stimulation

[Table/Fig-3]: Common constituents of energy drinks and their pharmacological profile

The various ingredients in our patients’ energy supplement other 
than caffeine and their studied adverse effects have been shown 
in [Table/Fig-3]. The ingredients mentioned here are plant extracts 
with multiple pharmacological effects and clear evidence supporting 
the use of such products are lacking in the literature. Many of these 
ingredients have pharmacological properties similar to caffeine and 
few of them contain caffeine. In addition to the 100mg of caffeine per 
capsule, if we also consider the added caffeine from these ingredients, 
the total amount of caffeine per serving (2 to 3 pills) may range from 
300 mg to 500 mg of caffeine perserving. If a person consumed this 
around 2 to 3 times a day the total caffeine consumption in a day 
may range from 900 mg to1500 mg. The consumption of caffeine 
in excessive amounts with a mix of such substances with unknown 
pharmacological effects and unstudied interactions is a major cause 
of concern. Irrespective of which, consumption of such over the 
counter stimulant drugs, energy drinks and energy shots containing 
high amounts of caffeine and other components have shown to 
have increased risk in cardiovascular complications [6-10]. 

Caffeine in moderate doses is well tolerated and there is therefore 
no reason to restrict ingestion of caffeine but only when consumed 
in high doses they become arrythmogenic [17]. Similar to caffeine, 
other stimulating agents such as recreational drugs, nicotine 
and alcohol could also lead to potentially dangerous cardiac 
arrhythmias. It’s common among teenagers to consume drug 
cocktails in parties such as cocaine, amphetamines, ecstasy which 
are sympathomimetics and could lead to cardiac arrhythmias [18]. 
The arrythmogenic effects of alcohol are still unclear. There could be 
a subclinical heart muscle injury from chronic use causing patchy 
delays in conduction. Also, the hyperadrenergic state of drinking 
and withdrawal state, electrolyte abnormalities, impaired vagal heart 
rate control, repolarization abnormalities with prolonged QT intervals 
and worsening of myocardial ischemia are the other factors that 
lead to arrhythmias in heavy alcoholism [19]. Unlike in our patient 
who is an occasional alcohol drinker, it is clear that his arrhythmia 
was not secondary to alcohol consumption. While the effect of 
cigarette smoking on the progression of atherosclerotic diseases 
is established and well studied, the role of cigarette smoking on 
cardiac arrhythmia is less clearly defined. The constituents of 
cigarette smoke such as carbon monoxide and also the oxidative 
stress caused by them are likely to cause arrhythmias and also, the 
systemic disease caused due to smoking such as coronary artery 
disease and also chronic obstructive pulmonary disease, which may 
lead to cardiac arrhythmias by themselves [20]. Our patient was a 
non smoker to begin with and hence that could not have been the 
cause of his arrhythmia.

The follow-up of this patient in 2 weeks after discharge was 
reassuring without any further complications. It was evident that the 
patient’s cardiac arrhythmia was triggered due to the consumption 
of over the counter stimulant energy capsules which had excessive 
content of caffeine. The patient also refrained himself from the use 
of over the counter stimulant drugs.

CONCLUSION
Cardiac arrythmia can be a rare but fatal complication secondary to 
the consumption of over the counter stimulant drugs containing high 
amounts of caffeine. Caffeine when present with other ingredients 
can cause various fatal side effects due to the interactions. Hence, 
it is advised that manufactuers must clearly state the amount of 
caffeine per serving in their product, the health risks associated with 
consumption of caffeine and also mention the side effects due to 
the additional ingredients.
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Treatment of severe caffeine intoxication is generally supportive, 
providing treatment of the immediate symptoms, but if the patient 
has very high serum levels of caffeine, then peritoneal dialysis, 
haemodialysis, or haemofiltration may be required. Management 
of seizures with benzodiazepenes or barbiturates might also be 
required. Other managements include replacement of electrolytes 
and fluids to compensate for fluid and electrolyte losses due to 
vomiting and prevent renal injury/rhabdomyolysis.
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