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Abstract
An otherwise healthy 32-year-old man had an in-hospital cardiac arrest with ventricular
fibrillation after a few days of consuming 48 cans of alcohol-mixed energy drinks (EDs) (250-
mL per can ). He had collapsed shortly after presenting to the emergency room with complaints
of lack of sleep and palpitations. Normal cardiac rhythm was restored by biphasic direct current
(D/C) shock. EDs generally contain mainly caffeine, taurine, and other ingredients. Especially in
high doses, caffeine can cause palpitations and ventricular arrhythmias.
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Introduction
Energy drinks (EDs) are usually consumed by adolescents and young adults. They are marketed
for the claim of their ability to supply energy, heighten mental alertness, and enhance physical
performance. They usually contain caffeine, sugar, taurine, vitamins, and other ingredients like
alcohol in some of them. The safety of EDs remains questionable due to a number of case
reports in the past decade that have associated EDs intake with adverse cardiac events
including death, cardiac arrest, atrial and ventricular arrhythmia and myocardial infarction [1-
6].

Case Presentation
An otherwise healthy 32-year-old male was admitted to the emergency department at Dubai
Hospital in August 2019 and sustained an in-hospital cardiac arrest soon after initial
assessment. The patient had consumed 48 cans of 250-mL ED (XXL, containing a mixture of
caffeine, vodka, and taurine) over the past three days. He collapsed shortly after presenting to
the emergency room (ER) with complaints of lack of sleep and palpitations which started the
night before the day of presentation to the ER. The cardiac monitor showed ventricular
fibrillation and by biphasic direct current (D/C) shock, normal cardiac rhythm was restored
(Figures 1-2).
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FIGURE 1: Cardiac monitor tracing showing ventricular
fibrillation

FIGURE 2: Cardiac monitor tracing during defibrillator shock

As per his medical history, he was fit and well without any chronic illnesses and was not on any
medications. On arrival at the ER, he was conscious and oriented, not in distress but looked
anxious. Suddenly, he had visible convulsions and became unresponsive with up rolling of the
eyes. Cardiac monitor showed ventricular fibrillation for which he received one D/C 200 J
shock and normal sinus rhythm was restored after very short cardiopulmonary resuscitation
(CPR). He recovered soon after defibrillation and was found to be fully alert and cooperative
with spontaneous breathing (intubation and mechanical ventilation were not required). 

Initially, the patient was admitted to the coronary care unit (CCU) and was discharged after
three days alive and well. Rest of his hospital stay was uneventful and he remained
asymptomatic. He was contacted in November 2019 and found to be alive and healthy with no
further cardiac events.

His initial vital signs showed blood pressure of 100/83 mmHg, heart rate 90 bpm and oxygen
saturation of 100%. His clinical examination was unremarkable. Initial laboratory results
showed normal serum electrolytes, creatinine, and complete blood counts. His peak creatine
phosphokinase (CPK), creatine kinase-MB (CKMB) and high sensitive troponin T level were 118
U/L, 17 U/L and 30 ng/L respectively. An electrocardiogram (ECG) in sinus rhythm showed no
electrocardiographic changes and no ST-segment changes (Figure 3). Echocardiogram showed
normal study with normal left ventricular systolic and diastolic function, without any regional
wall motion abnormalities, and there was no evidence of pulmonary hypertension. A treadmill
exercise stress ECG test showed no evidence of exercise-induced myocardial ischemia or
arrhythmias. He managed to do a total exercise time of 10:58 min on the Bruce protocol with
maximum heart rate achieved of 188 bpm and workload achieved of 12.8 metabolic equivalents
(METs) at the peak of exercise (Figure 4).

2019 Osman et al. Cureus 11(12): e6358. DOI 10.7759/cureus.6358 2 of 5

https://assets.cureus.com/uploads/figure/file/88094/lightbox_13ece8000c8811ea914ce9f66200691a-DC-01-new.png


FIGURE 3: Resting electrocardiogram (ECG) after defibrillator
shock

FIGURE 4: Peak treadmill exercise stress electrocardiogram
(ECG) test

Discussion
EDs are commonly used as a dietary supplement by young adults. They are often used as a
source of energy in order to enhance physical and mental performance. Safety has been the
biggest concern associated with consuming EDs. Over the past decade, it has been noticed that
unexplained cardiovascular events (including death, cardiac arrest, atrial and ventricular
arrhythmia, and myocardial infarction) in some young individuals developed after consuming
EDs [1-5]. It is known that several stimulants are included in formulas of different EDs and the
key ingredient in EDs is a high dose of caffeine, which is a methylxanthine, part of a chemical
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family that includes theophylline and aminophylline. More credible is the argument that EDs
affect the cardiovascular conduction system and could easily lead to severe cardiovascular
catastrophic events and arrest due to lethal arrhythmias and myocardial ischemia or infarction
[6]. The arrhythmic complications of EDs are primarily attributed to caffeine [3]. There are
increasing reports of adverse cardiovascular effects related to acute consumption of high dose
of caffeine, particularly in the form of EDs including pro-arrhythmic effects, which are likely
mediated by phosphodiesterase inhibition and increases in intracellular calcium release
(concentration) and myofilament sensitivity [7]. Consumption of EDs in healthy people alters
repolarization of the cardiac cycle possibly predisposing them to physiological responses that
can lead to arrhythmias and other abnormal cardiac responses [8]. Even inherited cardiac
channelopathies such as long QT and Brugada syndrome can be unmasked and provoked in a
patient by the EDs that he consumed [6,9]. Myocardial ischemia due to either coronary spasm or
thrombosis may also be caused by excessive EDs consumption. This is likely mediated by
increased platelet aggregation, blood pressure elevation, and endothelial dysfunction [10].

Our patient presented to the ER with a history of lack of sleep after the overuse of EDs. He had
in-hospital cardiac arrest with ventricular fibrillation and by biphasic D/C shock, normal cardiac
rhythm was restored. The ED consumed by our patient contains 25 mg/100 ml of caffeine
(equivalent to 62.5 mg per can) in combination with other ingredients such as taurine (10.2%)
mixed with vodka. He drank 16 cans per day on average over three consecutive days, up to 1000
mg daily dose of caffeine, which is considered as a high to very high daily dose of caffeine [11].
There are case reports of ventricular arrhythmias and sudden cardiac death secondary to EDs.
These were reported in both patients with and without structural heart disease [5]. Ehlers et al.
demonstrated that heavy caffeine consumption may increase the risk of adverse effects
including, nervousness, anxiety, insomnia, heart palpitations, and tachycardia [12].
Administration of high dose of caffeine in a murine model resulted in sympathetic over activity
with ventricular ectopy culminating in ventricular fibrillation [7,13]. We have given due
consideration to the possibility of acute coronary syndrome, but we felt that this diagnosis is
unlikely based on a careful history, physical examination, laboratory tests, normal resting ECG,
echocardiography, and negative stress ECG.

Conclusions
In summary, our patient survived an in-hospital cardiac arrest following excessive consumption
of alcohol-mixed EDs. The cardiac arrest is linked to the overuse of caffeinated alcohol-mixed
ED that he consumed. Public awareness regarding the possible lethal cardiac consequences of
the overconsumption of caffeinated EDs is probably indicated.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Berger AJ, Alford K: Cardiac arrest in a young man following excess consumption of

caffeinated "energy drinks". Med J Aust. 2009, 190:41-43. 10.5694/j.1326-5377.2009.tb02263.x

2019 Osman et al. Cureus 11(12): e6358. DOI 10.7759/cureus.6358 4 of 5

https://dx.doi.org/10.5694/j.1326-5377.2009.tb02263.x
https://dx.doi.org/10.5694/j.1326-5377.2009.tb02263.x


2. Avci S, Sarikaya R, Buyukcam F: Death of a young man after overuse of energy drink . Am J
Emerg Med. 2013, 31:1624.e3-1624.e4. 10.1016/j.ajem.2013.06.031

3. Goldfarb M, Tellier C, Thanassoulis G: Review of published cases of adverse cardiovascular
events after ingestion of energy drinks. Am J Cardiol. 2014, 113:168-172.
10.1016/j.amjcard.2013.08.058

4. Lippi G, Cervellin G, Sanchis-Gomar F: Energy drinks and myocardial ischemia: a review of
case reports. Cardiovasc Toxicol. 2016, 16:207-212. 10.1007/s12012-015-9339-6

5. Mangi MA, Rehman H, Rafique M, Illovsky M: Energy drinks and the risk of cardiovascular
disease: a review of current literature. Cureus. 2017, 9:e1322. 10.7759/cureus.1322

6. Enriquez A, Frankel DS: Arrhythmogenic effects of energy drinks . J Cardiovasc Electrophysiol.
2017, 28:711-717. 10.1111/jce.13210

7. Voskoboinik A, Koh Y, Kistler PM: Cardiovascular effects of caffeinated beverages . Trends
Cardiovas Med. 2019, 29:345-350. 10.1016/j.tcm.2018.09.019

8. Kozik TM, Shah S, Bhattacharyya M, et al.: Cardiovascular responses to energy drinks in a
healthy population: the C-energy study. Am J Emerg Med. 2016, 34:1205-1209.
10.1016/j.ajem.2016.02.068

9. Rutledge M, Witthed A, Khouzam RN: It took a RedBull to unmask Brugada syndrome . Int J
Cardiol. 2012, 161:e14-e15. 10.1016/j.ijcard.2012.03.095

10. Pommerening MJ, Cardenas JC, Radwan ZA, Wade CE, Holcomb JB, Cotton BA:
Hypercoagulability after energy drink consumption. J Surg Res. 2015, 199:635-640.
10.1016/j.jss.2015.06.027

11. Turnbull D, Rodricks JV, Mariano GF, Chowdhury F: Caffeine and cardiovascular health. Regul
Toxicol Pharmacol. 2017, 89:165-185. 10.1016/j.yrtph.2017.07.025

12. Ehlers A, Marakis G, Lampen A, Hirsch-Ernst KI: Risk assessment of energy drinks with focus
on cardiovascular parameters and energy drink consumption in Europe. Food Chem Toxicol.
2019, 130:109-121. 10.1016/j.fct.2019.05.028

13. Strubelt O, Diederich KW: Experimental treatment of the acute cardiovascular toxicity of
caffeine. Clin Toxicol. 1999, 37:29-33. 10.1081/clt-100102405

2019 Osman et al. Cureus 11(12): e6358. DOI 10.7759/cureus.6358 5 of 5

https://dx.doi.org/10.1016/j.ajem.2013.06.031
https://dx.doi.org/10.1016/j.ajem.2013.06.031
https://dx.doi.org/10.1016/j.amjcard.2013.08.058
https://dx.doi.org/10.1016/j.amjcard.2013.08.058
https://dx.doi.org/10.1007/s12012-015-9339-6
https://dx.doi.org/10.1007/s12012-015-9339-6
https://dx.doi.org/10.7759/cureus.1322
https://dx.doi.org/10.7759/cureus.1322
https://dx.doi.org/10.1111/jce.13210
https://dx.doi.org/10.1111/jce.13210
https://dx.doi.org/10.1016/j.tcm.2018.09.019
https://dx.doi.org/10.1016/j.tcm.2018.09.019
https://dx.doi.org/10.1016/j.ajem.2016.02.068
https://dx.doi.org/10.1016/j.ajem.2016.02.068
https://dx.doi.org/10.1016/j.ijcard.2012.03.095
https://dx.doi.org/10.1016/j.ijcard.2012.03.095
https://dx.doi.org/10.1016/j.jss.2015.06.027
https://dx.doi.org/10.1016/j.jss.2015.06.027
https://dx.doi.org/10.1016/j.yrtph.2017.07.025
https://dx.doi.org/10.1016/j.yrtph.2017.07.025
https://dx.doi.org/10.1016/j.fct.2019.05.028
https://dx.doi.org/10.1016/j.fct.2019.05.028
https://dx.doi.org/10.1081/clt-100102405
https://dx.doi.org/10.1081/clt-100102405

	Caffeinated Energy Drink Induced Ventricular Fibrillation: The Price for Overexcitement
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Cardiac monitor tracing showing ventricular fibrillation
	FIGURE 2: Cardiac monitor tracing during defibrillator shock
	FIGURE 3: Resting electrocardiogram (ECG) after defibrillator shock
	FIGURE 4: Peak treadmill exercise stress electrocardiogram (ECG) test

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


