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Abstract
The present paper evaluates the association beeveegy Drinks (EDs) and occurrence of atrial
fibrillation (AF) in young people. Data from threbknical cases of AF after EDs consumption are
reported. All patients presented with palpitatiamssea and anxiety. ECG showed AF with high
ventricular response (135-170 bpm range frequerayamnestic record reported a high
consumption of EDs during the previous eight hduos the onset of AF. In one case ED was
associated with a moderate quantity of alcoholieRtg were successfully cardioverted both
spontaneously and after pharmacological treatrnAdter cardioversion: the ECG and
echocardiogram appeared normal in all patientstakieological tests and the laboratory analyses
resulted negative.
Our experience suggests that larger consumpti@bsf especially when combined with alcoholic
beverages, could act as a trigger in the developofelF in young patients. This action may be
caused by the synergic effect of caffeine and athbstances present in EDs. Following the
increasing consumption of EDs in young people, wggsst a careful attention to cardiac

complications.
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Introduction

Today the consumption of Energy Drinks (EDs) spseadstly among young people, who often
consider the ingestion of large amount of such tsuloes harmless [1]. Their adverse effects, not
yet completely known, are usually considered seapntb an high concentration of caffeine. Here
we focus on a particular acute cardiac complicatbBDs overconsumption: the high rate atrial
fibrillation (AF). Our experience, even if limited three cases, can be considered a typical example
of this condition.

Clinical experience
Case #1
A 22-year-old man, with a negative family, persomald pharmacological history, was referred to
our emergency department for a precordial oppressnsation, palpitations, increasing anxiety,
and nausea. Three hours before, he has consumed GEBD. At admission, blood pressure was
110/65, with an accelerated and arrhythmic pulse o other thoracic or abdominal physical
signs were present. An ECG revealed a high rata &brillation at 135 bpm. The laboratory tests
of thyroid, renal, hepatic, and pancreatic fundiarere normal; the hypoxia, metabolic acidosis,
calcium, and other electrolytes imbalance, osmalnion gap alterations and troponin increase
were excluded; the toxicological results were negathe urinary catecholamines were in a normal
range. Transthoracic echocardiogram excluded pcesgicardiac disease, the left atrium was
slightly dilated, as expected. According to guides$ [2] patient was treated with propafenone and
recovered a normal sinus rhythm. Patient was digelobafter 8 hours recommending abstinence

from caffeinated beverages specially EDs. Follgwatil2 months was negative for recurrences.

Case n#2
A 23 years old man, without previous cardiac diseaspharmacological treatment and with a

negative family history, had a recent increaseaifieme intake, about 400 mg per day. One hour



after drinking 600 ml of ED developed palpitati@ssociated with a high level of anxiety. Referred
to emergency department, the diagnosis was AF@asrshy an increased pulse rate, and the ECG
that demonstrated a high rate AF at 150 bpm. Latboy and toxicological tests were normal. Echo
was normal. A spontaneous conversion to sinus nytias reported. The patient was discharged,
advising no further use of ED and a strict limtatiof caffeine. The subsequent follow-up at 12

month was negative.

Case #3

A 26 years old man, without any pharmacologicahifiar and personal history, 2 hours after
consumption of an alcoholic beverage, corresponttir® g of alcohol, associated to 600 ml of
EDs, presented anxiety, nausea and increasingraiacdiscomfort with palpitations. Laboratory,
and toxicological tests were normal. The echo peréal at admission showed a slightly dilated left
atrial volume. The control echo performed 1 moriteraghe event was normal and we reported a
reduction in left atrial maximal volume. The alctgraic level was 70 mg/dL. The ECG
demonstrated a high rate AF at a 170 bpm. A phavtogical cardioversion with flecainide was
planned but the patient converted to sinus rhyththimvfew minutes during saline infusion; the
patient was discharged, recommending abstinenoe EDs and a strong limitation of the alcohol

consumption. The follow-up after 12 months was tigga

Discussion
We have reported a common feature in all 3 casexpid consumption of a big amount of EDs.
These beverages contain 50 mg/100 ml of caffemeirte, carnitine and herbal extracts such as
ginseng, ginkgo biloba, and guarana (containinfegad plus teobromine and theophylline). The
toxicity of the EDs abuse was enhanced in casey#2rbcent increase in caffeine consumption,

and in case #3 by a sporadic ingestion of alcohol.



In all cases a sign was predominant: the paroxysinial fibrillation at high rate. The clinical
diagnosis was based on a triad: recent ingesti@nlafge amount of EDs, paroxysmal AF at a high
rate without underlying cardiac disease, and alesehtaboratory abnormalities, indicating
concomitant dysfunctions of other organs. Tesafophetamine, cocaine and other opioids were
negative. Cocaine effects on cardiovascular systemvell known and we want to exclude this
trigger for arrhythmias. [3] A direct pathogendink between abuse of EDs and acute onset of
high-rate AF is supported by the absence of renae®f this complication after a complete
abstinence from this beverage [4-7]. We consides ERicity as quantity-related, first to their tbta
caffeine content, but also to other componentscapotpletely known. In fact, caffeine acts as a
competitive antagonist of adenosine receptpadd A in the central nervous system and in the
myocardium. However there is no demonstration ¢aéfeine alone increases the risk of AF [5], on
the contrary, few information is available on tisk rof AF related to other substances (i.e. taurine
maltodextrin, inositol, carnitine, creatine; andmks and herbs such as: guarana, ginseng, and
ginkgo biloba) included in EDs.

Our experience, even if limited, specifically inglies cardiac arrhythmia as the more specific
complication of ED overuse, even if enhanced bgioflubstances as alcohol. We cannot exclude
more serious complications in case of associatesbpmg or overdose with other drugs, or of a
latent cardiac disease, such as channelopathliegertrophic cardiomyopathy [7-10].

More serious cardiac complications are rare: treebaof an acute cardiac ischemia appearing as a
Tako-Tsubo myocardiopathy, or an acute coronagnilmosis can be referred to an acute
endothelial dysfunction and to an increased plateggregation [9,10].

Addiction to EDs consumption has never been redorét; however, we underline that even

occasional abuse can be dangerous, especiallyati@sed to alcohol. [11]
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