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Abstract 
Energy drink consumption has increased rapidly among adolescents and young adults, 
paralleled by a growing number of reports linking these beverages to serious 
cardiovascular events, including heart failure. This narrative review summarizes 
current evidence on heart failure occurring after energy drink intake, focusing on 
clinical case reports, proposed pathophysiological mechanisms, and differential risk 
between drink formulations. Published cases consistently describe young, previously 
healthy individuals presenting with dilated cardiomyopathy, biventricular dysfunction, 
or decompensated heart failure after chronic high-volume energy drink use, often in 
the absence of structural coronary disease. Mechanistic data implicate synergistic 
toxicity of high-dose caffeine, taurine, other stimulants, and sugar on myocardial 
function and electrical stability. Although causal inference is limited by observational 
designs and small numbers, the accumulating literature raises important safety 
concerns and suggests a dose–response relationship. Clinicians should actively inquire 
about energy drink use in unexplained non-ischaemic cardiomyopathy, particularly in 
younger patients, and counsel on moderation. Larger epidemiological and mechanistic 
studies are needed to clarify susceptibility factors and establish regulatory thresholds. 

Keywords: energy drinks, cardiomyopathy, heart failure, caffeine, taurine, young 
adults, arrhythmia, dilated cardiomyopathy 
 
Introduction 
Over the last two decades, energy drinks have become one of the fastest-growing 
beverage segments worldwide, aggressively marketed to adolescents, students, 
athletes, and shift workers for perceived benefits in alertness and performance. Typical 
formulations contain high concentrations of caffeine, taurine, glucuronolactone, B 
vitamins, sugar, and a variety of herbal extracts such as guarana and ginseng, often in 
combinations that differ substantially from traditional caffeinated beverages. Parallel 
to this growth, case reports and small series have linked energy drink intake to a 
spectrum of cardiovascular events, including arrhythmias, myocardial infarction, and 
sudden cardiac death, raising concerns about their cardiovascular safety 
profile.[2][3][6][5] 
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Heart failure associated with energy drink use is an emerging phenotype within this 
broader toxicity spectrum. Several reports have described young, otherwise healthy 
individuals presenting with new-onset dilated cardiomyopathy or severe biventricular 
systolic dysfunction after chronic heavy energy drink consumption, frequently in the 
absence of conventional cardiovascular risk factors or structural coronary disease. 
Although these observations do not prove causality, the repeated temporal association, 
partial reversibility after cessation, and biological plausibility warrant careful 
consideration.[1][4][2] 
The objective of this review is to synthesize available evidence on heart failure after 
energy drink intake, describe the clinical characteristics of published cases, outline 
plausible mechanisms linking these beverages to myocardial dysfunction, and discuss 
clinical implications for screening, counseling, and regulation. By integrating clinical 
and mechanistic data, we aim to provide clinicians and researchers with an updated 
overview of this evolving topic and highlight key knowledge gaps that require further 
investigation.[3][4][6][5][1][2] 
Methods 
A narrative review approach was chosen due to the limited number of cases and 
heterogeneity of study designs. PubMed, MEDLINE, and major open-access 
repositories were searched using combinations of the terms “energy drink”, 
“cardiomyopathy”, “heart failure”, “dilated cardiomyopathy”, and “cardiotoxicity”. 
Representative case reports, small case series, and mechanistic or physiological studies 
examining energy drink ingredients and cardiovascular function were included. 
Preference was given to reports with detailed clinical characterization, imaging, and 
follow-up. Because quantitative pooling was not feasible, findings are synthesized 
qualitatively. The bar graph included in this review uses hypothetical aggregated 
counts based on patterns described in the literature to visually compare potential risk 
across energy drink categories; it is illustrative rather than a meta-analytic summary. 
Results 
Clinical profile of reported cases 
Multiple case reports describe young adults presenting with severe heart failure in the 
context of chronic heavy energy drink consumption. A recent case report and literature 
review described a middle-aged man with progressive dyspnea, elevated natriuretic 
peptides, and severely reduced left ventricular ejection fraction after consuming 
approximately four cans of energy drink per day; coronary angiography showed normal 
arteries, and the clinical course supported energy drink-related cardiotoxicity. 
Similarly, another report detailed a 24-year-old man with dilated cardiomyopathy and 
reduced systolic function who had a history of excessive intake of caffeinated energy 
drinks; other causes of cardiomyopathy were excluded, and the authors concluded that 
energy drink-associated cardiomyopathy was the most plausible etiology.[1][2][5] 
One of the best-characterized cases involved a 21-year-old man with a four-month 
history of exertional dyspnea, orthopnea, and weight loss, who was found to have 
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severe biventricular systolic dysfunction with ventricular thrombi and no evidence of 
ischemia or inflammatory cardiomyopathy on cardiac MRI. This patient reported 
prolonged consumption of large volumes of energy drinks, and his case has been 
widely cited as emblematic of the potential for these beverages to precipitate profound 
myocardial dysfunction. Media reports and institutional summaries underscore how 
such cases typically occur in previously healthy young adults without traditional 
cardiovascular risk factors, often resulting in intensive care admission and prolonged 
recovery.[7][8][9][10][4] 
Across published cases, common features include subacute onset of heart failure 
symptoms (weeks to months), markedly elevated natriuretic peptide levels, dilated 
ventricles with severely reduced ejection fraction on echocardiography, and absence of 
significant coronary artery disease or other obvious etiologies. Many patients improve 
partially after cessation of energy drink intake and initiation of guideline-directed heart 
failure therapy, with follow-up imaging showing some recovery of ejection fraction, 
though not always complete normalization. This pattern supports a toxic or metabolic 
cardiomyopathy model rather than irreversible structural disease.[2][4][5][1] 
Proposed pathophysiological mechanisms 
The pathogenesis of heart failure associated with energy drinks is likely multifactorial, 
reflecting direct and indirect toxic effects of caffeine, taurine, sugar, and other additives 
on myocardial structure and function. High-dose caffeine increases intracellular cyclic 
AMP and calcium, enhancing inotropy but also predisposing to tachycardia, increased 
myocardial oxygen demand, and potential calcium overload. Taurine, while generally 
considered cardioprotective at physiological doses, may exert proarrhythmic or 
adverse electrophysiological effects when ingested in the supraphysiologic quantities 
found in many energy drinks, especially in combination with caffeine. Experimental 
work has shown that both caffeine and taurine can increase ventricular arrhythmias in 
isolated heart preparations, and that energy drink formulations produce greater QT 
interval prolongation and blood pressure increases than caffeine alone.[3][5] 
Endothelial dysfunction and microvascular impairment may provide additional 
mechanisms linking energy drinks to myocardial injury. In a controlled study of 
healthy volunteers, a single large energy drink led to significant acute impairment in 
flow-mediated vasodilation, suggesting a transient but substantial reduction in vascular 
function. Repeated episodes of endothelial dysfunction, together with frequent surges 
in blood pressure and heart rate, could plausibly contribute to chronic myocardial 
stress, subclinical ischemia, and eventual ventricular remodeling in susceptible 
individuals. Excessive sugar content, present in many energy drinks, may further 
promote oxidative stress, insulin resistance, and sympathetic activation, compounding 
hemodynamic load and metabolic strain on the heart.[5][3] 
Other potential contributors include concomitant use of alcohol, recreational drugs, and 
intense physical exertion, which are frequently reported in association with energy 
drink use and may act synergistically to exacerbate cardiotoxicity. Alcohol may 
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amplify arrhythmic risk and depress myocardial contractility, while stimulants and 
exercise increase catecholamine levels and myocardial oxygen demand. Case reports 
of sudden cardiac death and malignant arrhythmias shortly after energy drink intake, 
sometimes in the setting of exertion or co-ingestants, support this multifactorial risk 
model. Genetic predispositions such as inherited arrhythmia syndromes or 
cardiomyopathies could also modulate individual susceptibility, although robust data 
are lacking.[2][6] 
Energy drink formulations and relative risk 
Energy drinks vary widely in their composition, with differences in caffeine content, 
taurine dose, sugar load, and presence of herbal stimulants. Clinical reports often 
implicate drinks combining high caffeine with taurine and other additives, which may 
carry a higher arrhythmic and cardiotoxic potential than caffeine-only beverages. For 
example, a randomized controlled study showed that energy drinks containing caffeine 
and taurine induced more pronounced QT prolongation and blood pressure elevation 
than an equivalent caffeine-only drink, suggesting that non-caffeine components 
significantly modify cardiovascular effects.[3][5] 
To illustrate how different categories might vary in association with heart failure 
reports, the bar graph below uses hypothetical numbers inspired by patterns in the 
literature. It compares four broad energy drink types: high-caffeine only, caffeine plus 
taurine, sugar-free formulations, and herbal-dominant drinks. In this illustrative model, 
drinks combining caffeine and taurine account for the largest share of reported heart 
failure cases, followed by high-caffeine formulations, with fewer reports linked to 
sugar-free and primarily herbal-based products. This pattern reflects the frequent 
presence of caffeine–taurine combinations in published cardiomyopathy and 
arrhythmia cases.[1][2][4][5][3] 
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Fig. 1. Hypothetical distribution of reported heart failure cases by energy drink type 

 
Because available data are based mainly on individual case reports, these differences 
should be interpreted cautiously rather than as definitive risk estimates. However, they 
highlight a biologically plausible gradient of risk in which stimulant load, ingredient 
synergy, and total volume consumed are more important than brand labels alone. 
Future pharmacoepidemiologic studies should stratify exposure by ingredient profile 
and dose to clarify which formulations are most strongly associated with 
cardiomyopathy and heart failure. 
Comparison of mechanistic and clinical evidence across drink types 
The table below summarizes, in a qualitative way, how different categories of energy 
drinks align with mechanistic data and clinical observations related to cardiotoxicity. 
Values are based on patterns reported in the literature rather than precise quantitative 
measures and are intended to facilitate conceptual comparison.[1][2][3][4][6][5] 
 
Energy 
drink type 

Typical key 
ingredients 

Mechanistic 
concern level* 

Reported heart 
failure cases 
(qualitative) 

Main hypothesized 
mechanisms 

High-
caffeine 

High caffeine, 
sugar 

High Multiple 
individual case 
reports 

Tachycardia, calcium 
overload, hypertensive 
stress 

Caffeine + 
taurine 

Caffeine, high 
taurine, sugar 

Very high Frequently 
implicated in 
reports 

Synergistic QT 
prolongation, arrhythmias, 
endothelial dysfunction 

Sugar-
free 

Caffeine, 
taurine, 
artificial 
sweeteners 

Moderate Fewer described 
cases 

Hemodynamic and 
electrophysiologic effects 
without sugar-related 
metabolic load 
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Herbal-
based 
(milder) 

Lower caffeine, 
herbal 
stimulants 

Low–moderate Rarely reported Variable; possible 
sympathetic activation, 
interactions 

*Mechanistic concern level is a qualitative synthesis based on experimental and clinical observations rather 
than a formal risk ranking.[2][3][6][5] 
 
Outcomes and reversibility 
An important observation across many reports is at least partial reversibility of 
ventricular dysfunction after cessation of energy drink consumption and institution of 
standard heart failure therapy. In the case of energy drink-associated cardiomyopathy, 
follow-up imaging after several months of abstinence and medical treatment has 
demonstrated improvement in left ventricular ejection fraction from severely reduced 
levels (around 15–20%) to moderately impaired or near-normal ranges, although 
residual diastolic dysfunction may persist. These trajectories support a toxic or stress-
induced cardiomyopathy model with potential for myocardial recovery if exposure is 
removed early.[1][2][4] 
Nevertheless, not all patients fully recover, and some may remain at risk for 
arrhythmias or recurrent decompensation. The presence of ventricular thrombi, as 
reported in at least one young patient, underscores the severity of hemodynamic 
compromise and the potential for embolic complications. In extreme cases, patients 
have required intensive care support, renal replacement therapy, or consideration for 
implantable cardioverter-defibrillators due to persistent ventricular dysfunction and 
arrhythmia risk. These outcomes show that while reversibility is possible, the window 
for complete recovery may narrow with longer exposure and more advanced 
remodeling.[7][2][4] 
Discussion 
The accumulating evidence linking energy drinks to heart failure, while largely based 
on case reports and small series, raises important concerns for clinicians, patients, and 
regulators. Consistent clinical patterns—young age, absence of conventional risk 
factors, heavy long-term consumption, dilated cardiomyopathy with severely reduced 
systolic function, and partial reversibility after exposure cessation—suggest a probable 
causal relationship in at least a subset of cases. This is further supported by mechanistic 
studies demonstrating that combinations of caffeine, taurine, and other common energy 
drink constituents exert adverse effects on cardiac electrophysiology, vascular 
function, and hemodynamics beyond those of caffeine alone.[1][2][3][4][6][5] 
However, several limitations must temper interpretation. Most reports lack formal 
rechallenge data, control groups, or systematic assessment of genetic predispositions, 
co-exposures, and lifestyle factors that may modify risk. Publication bias is likely, as 
dramatic cases in young individuals are more likely to be reported than uneventful 
consumption. Moreover, background intake of caffeine from coffee, tea, or other 
sources is frequently underreported, complicating the attribution of causality 
specifically to energy drink formulations. Epidemiologic data quantifying incidence of 
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heart failure among energy drink consumers versus non-consumers are sparse, and 
current evidence cannot provide reliable absolute risk estimates.[2][6] 
Despite these caveats, the convergence of clinical and mechanistic data justifies a 
precautionary approach. Heavy, chronic consumption of high-stimulant energy 
drinks—particularly those combining large doses of caffeine and taurine—appears to 
carry a non-trivial risk of serious cardiovascular adverse events, including heart failure, 
especially in susceptible individuals. Adolescents and young adults, who are primary 
marketing targets, may be less aware of these risks and more prone to binge patterns, 
co-use with alcohol, and use during strenuous exercise. From a public health 
perspective, clearer labeling of caffeine and taurine content, age-based sales 
restrictions, and limits on maximum stimulant doses per serving and per day might 
mitigate extreme exposures.[3][4][6][5][1][2] 
For clinicians, systematic screening for energy drink use should be incorporated into 
the assessment of unexplained non-ischaemic cardiomyopathy, arrhythmias, and acute 
heart failure in younger patients. Detailed history should include brand, daily volume, 
duration of use, co-ingestants (alcohol, recreational drugs), and context of consumption 
(e.g., sports, night shifts). When energy drink-associated cardiomyopathy is suspected, 
management should follow guideline-directed heart failure therapy with strong 
emphasis on complete cessation of energy drinks and other stimulants. Close follow-
up with serial echocardiography can help document recovery and guide decisions 
regarding advanced therapies or implantable devices.[4][1][2] 
Future research priorities include prospective cohort studies to define dose–response 
relationships and identify high-risk phenotypes; randomized crossover trials to isolate 
the cardiovascular effects of specific ingredient combinations at real-world doses; and 
mechanistic studies exploring genetic and molecular determinants of susceptibility. 
Such work will be crucial to move from anecdotal evidence toward quantitative risk 
stratification and evidence-based regulation. Meanwhile, existing data are sufficient to 
support stronger clinical counseling on moderation and avoidance of extreme energy 
drink intake, particularly in individuals with known cardiovascular disease, inherited 
arrhythmia syndromes, or unexplained cardiac symptoms. 
Conclusion 
Energy drinks, once perceived as harmless performance enhancers, have emerged as 
potential contributors to serious cardiac injury, including reversible and sometimes 
severe heart failure in young, otherwise healthy individuals. The convergence of case 
reports, mechanistic experiments, and physiological studies indicates that chronic high-
volume consumption—especially of formulations combining caffeine and taurine—
can precipitate dilated cardiomyopathy and biventricular dysfunction, likely through a 
combination of electrophysiologic, hemodynamic, and metabolic stressors. While 
definitive incidence data remain limited, the severity of reported outcomes and the 
biological plausibility of harm argue for a proactive stance. 
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Clinicians should view heavy energy drink intake as a modifiable risk factor in 
unexplained heart failure, actively inquire about its use, and strongly advise cessation 
in symptomatic patients. Regulators and public health authorities, in turn, should 
consider measures such as clearer labeling, stimulant dose limits, and targeted 
education campaigns aimed at adolescents and young adults. Until robust 
epidemiologic data are available, adopting a cautious, informed, and patient-centered 
approach is the most rational way to balance individual autonomy with the emerging 
evidence of cardiotoxic risk. 
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