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BACKGROUND. Energy drinks (EDs) are beverages with a high caffeine content, whose consumption has increased exponentially 
worldwide, although their clinical side effects remain poorly understood.

OBJECTIVE. To review the adverse effects on various organ systems potentially associated with energy drink consumption, as 
reported in the scientific literature.

MATERIAL AND METHODS. We conducted a PubMed search using the MeSH term “energy drink.” Inclusion criteria: case reports 
involving humans and published in English or Spanish, from January 2000 through December 2024.

RESULTS. Among 117 analyzed cases, 38.46  % involved the cardiovascular system, mainly ischemic events (24.45  %) and 
arrhythmias (22.23  %). Psychiatric disorders accounted for 19.13  %, followed by neurologic (13.04  %), GI (12.17  %), renal (8.69  %), 
hematologic (4.35  %), and other conditions (5.22  %), including ophthalmologic and dermatologic disorders.

CONCLUSIONS. Despite their widespread consumption, few cases of adverse events related to EDs have been reported. However, 
these beverages pose health risks—sometimes severe—primarily cardiovascular, neurologic, and psychiatric. Long-term effects 
remain poorly understood.
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INTRODUCCIÓN. El consumo de bebidas energéticas (BE) se ha incrementado en la última década, sin embargo, sus efectos ad-
versos son escasamente conocidos.

OBJETIVO. Describir los efectos adversos secundarios al consumo de BE publicados en la literatura científica y clasificarlos en fun-
ción del órgano o sistema afectado.

MATERIAL Y MÉTODOS. Se realizó una revisión en el repositorio PubMed, utilizando como término MeSH “energy drink”. Dentro 
de los criterios de elección de los artículos se incluyó: casos clínicos, referencia a humanos, e idiomas español o inglés. El periodo 
de búsqueda comprendió desde enero de 2000 hasta diciembre de 2024.

RESULTADOS. De los 117 casos analizados, el 38,46  % pertenecían a la esfera cardiovascular, siendo en su mayoría eventos isqué-
micos (24,45  %) o arritmias (22,23  %). La patología psiquiátrica constituyó el 19,13  % de los casos, seguida por la patología neuro-
lógica (13,04  %), la patología digestiva (12,17  %), patología nefrológica (8,69  %), patologías hematológicas (4,35  %) y, finalmente, 
otros entidades clínicas (5,22  %) donde se englobó patología oftalmológica y dermatológica.

CONCLUSIONES. En comparación con su volumen de consumo, existen pocos casos publicados sobre eventos adversos de las BE. 
No obstante, éstas presentan riesgos para la salud, en ocasiones graves, fundamentalmente de tipo cardiovascular, neurológico y 
psiquiátrico. Los efectos a largo plazo son poco conocidos.

Palabras clave: Bebida energética. Efectos adversos. Efectos sobre salud. Alto contenido en cafeína.

Introduction
The emergence of energy drinks (EDs) in the market be-

gan in 1960 in Japan and subsequently in Austria, with the 
creation of the brand Red Bull in 1987, where their popularity 
increased in Europe, and later in 1997 in the United States.1,2

As this is a commercial designation, there is currently 
no exact definition of EDs. Nevertheless, they can be de-
fined as a type of non-alcoholic stimulant beverages, with 
a high caffeine content and other ingredients, whose pur-
pose is to improve performance and enhance concentra-
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tion capacity, especially in the academic setting.4-6 For its 
part, the Plan Nacional sobre Drogas (PND) defines EDs as 
“non-alcoholic beverages, generally carbonated, com-
posed mainly of caffeine and carbohydrates, amino acids, 
vitamins, minerals, plant extracts, accompanied by addi-
tives such as preservatives, flavorings, and colorants”.7

Currently, there are more than 500 brands of EDs on 
the market,8 with a business volume that has grown signifi-
cantly, increasing from 12 billion dollars in 2012 to 45.8 bil-
lion in 2020.1,9 In addition to their high caffeine content, 
these beverages contain guarana, taurine, ginseng, B-com-
plex vitamins, L-carnitine, as well as sugar, among others, in 
different quantities and proportions.10,11 They are mainly 
marketed as cans ranging from 250 to 710 mL, although in 
recent years the sale of so-called “energy shots” (bombs or 
“pelotazos”) of approximately 60 mL has become popular.

According to the European Food Safety Authority 
(EFSA),14-16 the recommended limits for daily caffeine intake 
are 400 mg for adults, 200 mg for pregnant women, and 
100 mg (2.5 mg/kg/day) for adolescents and children. 
Common sources of caffeine include tea, with approxi-
mately 30 mg per 250 mL, cola soft drinks with 34.5 mg 
per can, and a cup of coffee containing around 40 mg of 
caffeine. EDs show wide variability in their caffeine content, 
with concentrations ranging from 80 to 505 mg per con-
tainer. Considering that in many cases intake is not limited 
to a single unit per day, it is common to exceed the maxi-
mum recommended daily caffeine dose.

Regarding consumption patterns, in 2023 a systematic 
review including studies from 50 countries, including Spain, 
was published, showing that at least 54.7 % of the studied 
population had consumed EDs at some point, with 8.82 % 
daily consumption, and higher consumption in North 
America compared to Europe, especially among adoles-
cents and young adults.18

At the national level, according to the ESTUDES 2023 
survey of the PND, aimed at adolescents and young peo-
ple aged 14 to 18 years, 47.7 % of respondents had con-
sumed EDs in the last 30 days, with higher prevalence in 
males. Notably, 19.5 % reported co-ingestion with alco-
hol.19 On the other hand, in the EDADES 2022 survey of 
the PND, aimed at individuals aged 15 to 64 years, the 
prevalence of consumption decreased to 14.2 %, with a 
higher consumption rate observed in the 15–24 age 
group.20

Aware of the usual consumption profile, ED manufac-
turers design advertising campaigns targeted at young au-
diences by promoting activities attractive at these ages, 
such as extreme sports, video games, and music events, 
using appealing images and messages.23,24 Another aspect 
to consider is their accessibility on supermarket shelves, 
gas stations, and large retail stores, as well as their price, 
which is well adjusted to the economic capacity of young 
people, including promotions of multiple units at very low 
prices.25,26

To limit the consumption of these products among 
young populations, countries such as Lithuania (2014), Lat-
via (2016), and Turkey (2018) have banned the sale of EDs 

to individuals younger than 18 years of age, and in the 
case of Sweden, sales are restricted to those younger than 
15 years. In Europe, since December 2014, all beverages 
containing > 150 mg of caffeine per liter must be labeled 
with the statement: “High caffeine content: Not recom-
mended for children or pregnant or breastfeeding wom-
en”.27 Similarly, various pediatric scientific societies recom-
mend limiting the sale of EDs to individuals younger than 
12 years or even younger than 18 years.

The need to restrict ED consumption arises from evi-
dence of their potential adverse effects (mainly cardiovas-
cular and neurological),29 which translates into an increase 
in visits to hospital emergency departments (HEDs). In this 
regard, the 2013 report from the Drug Abuse Warning 
Network (DAWN) indicated an increase in emergency visits 
secondary to adverse effects of EDs, rising from 6,996 cas-
es in 2007 to 14,042 in 2011, and from 3,060 to 6,090 in 
relation to their combined use with illicit drugs or alcohol, 
with the most affected population being those aged be-
tween 18 and 39 years.30

The objective of this study is to perform a systematic 
review of acute adverse effects in different organs and sys-
tems associated with ED consumption reported in the sci-
entific literature.

Material and methods
Following the PRISMA (Preferred Reporting Items for 

Systematic Review and Meta-Analyses) method,31 we con-
ducted a literature review in the PubMed repository using 
the MeSH term “energy drinks”. The selection criteria in-
cluded: case reports, effects on humans, and articles pub-
lished in Spanish or English between January 2000 and 
December 2024.

A backward search based on the references of the ini-
tially obtained articles was also performed, as well as an 
additional search using the term “energy drinks” as free 
text (non-MeSH).

Two reviewers conducted the search, followed by 
reading of abstracts or full-text articles, excluding those 
that did not meet the inclusion criteria. Disagreements 
were resolved by consensus.

Sociodemographic data, amount consumed (number 
of cans), associated clinical features, as well as the organ 
or clinical domain involved were extracted.

The search using MeSH, free text, and backward strat-
egy yielded a total of 276 articles, of which 121 were re-
moved due to duplication, resulting in 155 manuscripts. In 
a second review, 2 articles were excluded as they were 
case reviews. Subsequently, 153 articles were assessed 
through abstract or full-text reading, excluding 55 articles 
for not meeting the objective and inclusion criteria. Finally, 
98 articles were included in the review. Since most texts 
referred to clinical cases, the level of evidence was not as-
sessed (Figure 1).

Results
From the 98 selected articles, the data presented in 

Table 1 were extracted. Data from 115 patients were ob-
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tained, since some articles included > 1 case, and a total 
of 117 identifiable disease were reported, as 2 patients 
presented conditions affecting different systems, which 
were counted separately.

The mean age of the published cases was 29.47 ± 12.26 
years, ranging from an 8-year-old child (epileptic seizure)188 
to 76 years (a patient with hypercobalaminemia).153 Males 
accounted for 80 % of cases.18,19 The mean consumption 
was 5.5 cans.

Regarding affected organs and systems, cardiovascu-
lar effects were the most frequent (38.46 %), including 
cases of coronary ischemia127,136,138,152,159,169,179,183,187,205,207 
(24.45 %); arrhythmias such as ventricular fibrillation or 
ventricular tachycardia116,122,137,140,142,148,155,178,193 and atrial fi-
brillation and flutter126,134,139,171,181,197,207 (both 22.23 %); di-
lated cardiomyopathy190,200,201,208 (8.89 %); and, less fre-

quently, aort ic dissection,151 postural tachycardia 
syndrome,121 supraventricular tachycardia,120 long QT syn-
drome,141,206 pediatric hypertension,146 acute myocardi-
tis,198 and Takotsubo syndrome.147

Secondly, psychiatric disease accounted for 18.80 % of 
cases, with psychotic episodes119,123,125,154,175,192,210 and manic 
episodes115,128,158,160,168,182,184 being the most prevalent 
(40.9 % and 36.36 %, respectively), followed by anxiety and 
depressive symptoms (4.5 % each).

Neurological effects accounted for 12.82 %, with 
53.34 % being seizure cases,118,131,132,143,188 26.67 % ischemic 
events,150,165,202,209 and 20 % including aneurysm rupture,135 
reversible cerebral vasoconstriction syndrome,166 and suba-
rachnoid hemorrhage.173

Approximately 12 % of cases corresponded to diges-
tive conditions, mainly hepatitis129,130,161,174,191,196 and pancre-
atitis163,185,186,194,204,210 (both 42.85 %). Additionally, 1 case of 
hypercobalaminemia153 and 1 of atrophic gastritis with in-
testinal metaplasia199 were described.

Renal signs accounted for 8.55 % of cases, mostly con-
sisting of electrolyte disturbances124,164,167,177 or acute kidney 
failure133,162,192,196 (40 % each), and 20 % cases of rhabdomy-
olysis.170,203 Hematological disorders were observed in 
4.27 % of cases, with 40 % presenting hemorrhage145 and 
40 % thrombotic thrombocytopenic purpura,195 and one 
case of acquired vitamin K deficiency.180

Finally, in the “others” category (5.13 %), 3 ophthal-
mological cases were grouped (bilateral scotoma due to 
vasoconstriction,156 acute macular neuroretinopathy,189 and 
intraretinal hemorrhage176), and three dermatological cases 
(allergic reaction,157 erythema multiforme,172 and eccrine 
chromhidrosis related to food coloring212).

Discussion
Currently, the mechanism by which these adverse ef-

fects of EDs occur is not entirely clear, although they ap-
pear to be due more to the mixture of ED components 
than to the effect of their ingredients separately;32 there-
fore, the possible causes according to the affected system 
are outlined below.

Figure 1. PRISMA flow diagram for article selection.

Table 1. Adverse effects reported in the scientific literature after consumption of energy drinks, grouped by organ systems

Total Cardiology Psychiatry Neurology Digestive 
System Nephrology Hematology Others

N (%) 117 45 (38.46) 22 (18.80) 15 (12.82) 14 (11.97) 10 (8.55) 5 (4.27) 6 (5.13)

Age – years [mean (SD)] (range)
29.47
12.26
(8-76)

26.09
9.57

(13-54)

31.59
12.42

(17-69)

24.93
9.90

(8-44)

40.35
11.80

(16-76)

34.3
12.257
(17-62)

26.4
9.633

(18-41)

33
12.55

(19-48)
Male sex (%) 80 86.67 68.18 86.67 84.62 77.68 60 66.67
Cans consumed – mean (range) 5.49 (1-48) 6.23 (1-48) 6.58 (1-20) 3.6 (2-6) 3.82 (0.5-10) 6.17 (2-12) 2 (1.5-2.5) 3.17 (1-5.5)
Diagnoses (N) AMI: 11

VF/VT: 10
AF/Flutter: 10
Dilated 

cardiomyopa-
thy:4

Other: 10

Psychotic episo-
de: 9

Manic episode: 8
Anxiety: 1
Depression:1
Other: 3

Seizure: 8
Stroke: 4
Other: 3

Hepatitis: 6
Pancreatitis:6
Other: 2

AKI: 4
Rhabdomyoly-

sis:2
Electrolyte 

disturban-
ces: 4

TTP: 2
Bleeding: 2
Other: 1

Ophthalmolo-
gic:3

Dermatolo-
gic: 3

Habitual consumption (%) 42.6 33.3 50 40 61.5 22.22 80 50
SD: standard deviation; AMI: acute myocardial infarction; VF: ventricular fibrillation; VT: ventricular tachycardia; AF: atrial fibrillation; AKI: acute kidney injury; TTP: 
thrombotic thrombocytopenic purpura.
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Effects on the cardiovascular system
ED-related cardiovascular effects are, without doubt, 

the most studied and the most concerning because of 
their potential mortality, with caffeine being one of the 
components most strongly associated with this type of ad-
verse reaction, especially considering that it is the most 
widely consumed psychostimulant substance in the world.33

Caffeine is rapidly absorbed and has an approximate 
half-life of 4.5 hours, which may increase in some individu-
als, in smokers, and with co-ingestion of alcohol. It is me-
tabolized in the liver into a methylxanthine,34-36 and its ef-
fects are related to an increase in catecholamines, an 
increase in calcium volume, and the inhibitory effects on 
adenosine A1 and A2A receptors, thereby producing an 
increase in blood pressure, an increase in heart rate, and 
an increase in lipid profile, among others.37-40

Caffeine does not appear to precipitate arrhythmias 
such as atrial fibrillation, and in some cases and depending 
on the dose, it acts as a protective factor against it and 
against other cardiovascular risk factors,41-43 but these re-
sults should be interpreted with caution because of the 
different doses, habits, and dietary factors, as well as other 
external factors44 or underlying diseases and individu-
al-specific alterations.45,46 In contrast, an increase in malig-
nant arrhythmias has been demonstrated with high doses 
of caffeine in animal models, probably because very high 
doses and more invasive methods are used in those exper-
iments than in human studies.47,48

Among the components of EDs is guarana, a plant 
from the Amazon that has been used medicinally in that 
region for centuries.49

Guarana contains more caffeine than coffee (up to 
6 %),50 so its consumption could increase caffeine levels 
above recommended amounts, in addition to interacting 
with different drugs and producing effects ranging from 
agitation and anxiety to arrhythmias,51 together with other 
side effects attributable to guarana itself, such as coagula-
tion abnormalities.

Moreover, taurine has been associated with the risk of 
cardiac disease, especially in combination with caffeine in 
Eds,52,53 although studies evaluating taurine in isolation 
have shown beneficial effects.54

Effects in the psychiatric sphere
The effect of caffeine in relation to this type of disease 

is believed to be linked to blockade of both A1 and A2 re-
ceptors, which are closely related to the control of sleep, 
memory, and anxiety, thereby producing the opposite ef-
fect, with an increase in dopaminergic activity65 that, along 
with other components of EDs such as taurine,66 ginseng,67 
and inositol,68 could be related to these symptoms. 

Within psychiatric disease, caffeinism is found, which is 
caffeine intoxication including GI symptoms and others 
such as nervousness, excitation, hurried thinking, and pres-
sured speech, which resemble anxiety attacks.56,57 Further-
more, caffeine has been associated with anxiety disorders, 
sleep disorders, and eating disorders, in the same way that 
its role in worsening panic attacks and anxiety has been 

described when consumed at doses between 400 mg and 
750 mg, both in patients with a past medical history of 
panic disorder and in those without such history.58

Overall, patients with psychiatric disease, especially 
those diagnosed with schizophrenia or bipolar disorder, 
have higher caffeine consumption,55,56 a fact to be consid-
ered given that EDs may exacerbate the positive symp-
toms of these 2 clinical entities.59-61 On the other hand, 
caffeine, like some antipsychotic drugs, is metabolized by 
cytochrome P450 1A2 (CYP1A2),64 so its consumption may 
decrease the plasma levels of some drugs such as clozap-
ine62 and lithium.63

Neurological sphere
Regarding neurological effects, seizure episodes are the 

most frequent, and there are several theories and mecha-
nisms by which EDs cause this type of disease, with caffeine 
acting as a triggering factor for epileptic seizures, both in 
animals69 and humans, in whom an increase in catechola-
mine levels could produce a reduction in the anticonvulsant 
effect of adenosine.70 Pharmacological interactions with anti-
convulsant drugs, insomnia,71,72 and hypokalemia should also 
be considered epileptogenic factors.75

On the other hand, taurine has more contradictory 
neurological effects. Although its neuroprotective proper-
ties have been demonstrated in relation to the reduction 
of free intracellular calcium concentration and its antioxi-
dant capacity,76 in an animal study conducted by El Idrissi 
et al., after oral and IV administration of taurine, it was ob-
served that mice given IV taurine had fewer seizure-related 
lesions, whereas those that had received oral taurine had 
more severe seizures.77,78 Trials in humans have not shown 
adverse effects after consumption of 20-200 mg/day in the 
diet.79

The present study highlights the possible relationship 
between ED consumption and stroke, with 5 cases, proba-
bly related to the combined consumption of taurine and 
caffeine, producing cerebral vasospasm in patients with 
predisposing characteristics, such as structural heart dis-
ease or atherosclerosis, among others.80 In the case of caf-
feine, catecholamine release and its ionotropic effect have 
been proposed as the pathophysiological mechanism and, 
in the case of taurine, its similar inotropic effects, as well as 
an increase in platelet aggregation.81,127 Once again, the 
causes of this pathology and the use of these beverages 
remain unclear.

Digestive sphere
As shown in Table 1, most of the published cases with-

in the digestive system corresponded to hepatitis. The ef-
fect of niacin (vitamin B3), an ingredient of this type of 
beverage, as well as of other over-the-counter vitamin sup-
plements, as a cause of this condition is well known.82 In 
contrast, niacin has shown a favorable effect in the man-
agement of dyslipidemia, reducing triglyceride levels, 
low-density lipoproteins (LDL), and very-low-density lipo-
proteins (VLDL), as well as increasing high-density lipopro-
tein (HDL) levels.83
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Other side effects of vitamin B383-85 include flushing, 
acanthosis nigricans, metabolic effects such as increased 
glucose and uric acid levels, and gastrointestinal effects, 
ranging from minor symptoms such as abdominal discom-
fort, nausea, and vomiting to increased liver enzyme levels 
and hepatitis.86 The latter entity has been associated with 
the dose consumed, occurring mainly with doses greater 
than 2,000 mg/day,87 although it may occur at any dose 
and is also time-dependent,88 being associated with the 
amidation reaction and subsequent degradation into nico-
tinamide and pyrimidine,89 both hepatotoxic.

Pantothenic acid is a water-soluble vitamin present in 
EDs with potential gastrointestinal effects.90

Regarding pancreatitis, studies in animal models have 
demonstrated pancreatic involvement secondary to ED 
consumption.91,92 All this suggests that individuals with a 
past medical history of liver transplantation, unknown mu-
tations, or concomitant treatments should be aware of the 
risk of developing some of these digestive disorders in re-
lation to ED consumption.93,94

Nephrological sphere
As already noted above, excessive caffeine consump-

tion increases intracellular potassium concentration be-
cause of its effect on the Na+/K+ pump.95-97 In addition to 
hypokalemia, its natriuretic and diuretic effect has also 
been reported,98,99 probably in relation to its combination 
with taurine.100

Regarding the possible causes of rhabdomyolysis, caf-
feine can increase intracellular calcium volume, which over 
time may lead to sarcoplasmic damage,101 although pub-
lished cases are usually related to high ED consumption.102

On the other hand, a possible nephrotoxic effect of 
taurine due to altered renal flow has been postulated. 
However, other studies indicate a possible protective role 
of taurine in renal pathology,103 although in patients on he-
modialysis and in other chronic kidney disease patients, 
taurine may increase, which may negatively affect their 
health.104

Hematological sphere
In the literature, the main ED components producing 

hematological disorders are the different added supple-
ments and not the principal components, with 2 having 
been mainly associated with both increased bleeding and 
thrombotic thrombocytopenic purpura (TTP). A relationship 
has been observed between ginseng and platelet inhibi-
tion, an increase in both prothrombin time and partial 
thromboplastin activity, as well as irreversible antiplatelet 
activity in humans.105 As for guarana, apart from its high 
caffeine content, its effect on decreasing platelet aggrega-
tion appears to be related to decreased thromboxane.106 
Moreover, ginko biloba has been associated with hemor-
rhagic diathesis and platelet function abnormalities.105,107 In 
addition, ED per se has demonstrated platelet and en-
dothelial function alterations that could produce TTP,81 a 
decrease in erythrocyte and platelet volume,108 as well as a 
reduction in prothrombin time.109

Ophthalmological sphere
This study includes 3 cases within this area: transient 

vascular ischemia due to retinochoroidal vasoconstriction, 
acute macular neuroretinopathy, and intraretinal hemor-
rhage, which could be related to the effects of caffeine 
with respect to increased peripheral vascular resist-
ance.81,110,111 Cases of niacin-induced macular edema have 
also been published.112

Other clinical considerations
Most of the reviews we found focus on one specific 

organic sphere; however, when comparing our findings 
with other reviews, the results are similar. A 2015 review113 
had already shown that most adverse events were related 
to the cardiological sphere and, within it, to different types 
of arrhythmias, a result similar to that obtained in our re-
view (52 %). On the other hand, it also discussed the neu-
rological sphere and the possible relationship of EDs with 
epileptic seizures, which was also consistent with the fre-
quency of cases found by us within this group (29 %). The 
aforementioned review did not include cases from the gas-
trointestinal sphere.

More recently, Constantino et al. conducted a review114 
in which, again and in line with our results and previous 
findings, cases of cardiovascular pathology were the most 
numerous (47.7 %), with arrhythmias ranking first. Within 
cardiac pathology, their classification differs from ours, 
since in our study we did not include death or cardiorespi-
ratory arrest within the diagnosis, but rather the pathology 
that triggered that outcome, thus obtaining a greater num-
ber of ischemic events and malignant arrhythmias com-
pared with their review.

On the other hand, our classification distinguishes be-
tween the psychiatric and neurological spheres, obtaining 
a higher number of cases in the former, whereas in that re-
view, within the “neuropsychiatric” sphere, they reported a 
total of 22 cases (25.7 %) vs the 37 cases (30.77 %) we ob-
tained in our review when the 2 specialties were com-
bined. However, for both the GI and renal spheres, we ob-
tained similar results.

Limitations
This review article has a series of limitations: first, the 

search was conducted using a single database (PubMed), 
which may have excluded some cases and series recorded 
only in other repositories. However, we consider that the 
highest-quality or most relevant cases are usually published 
in journals indexed in this repository. Second, the hetero-
geneity of each article when indicating the amount of ED 
consumed or the type of ED ingested may have overesti-
mated or underestimated data related to usual consump-
tion or the amount of beverage ingested when comparing 
them with one another. In fact, it is possible that the con-
centration of components and their proportion varied over 
the years covered by the search. Even so, we believe this 
does not diminish the value of the review, but rather allows 
its effects to be viewed from a temporal perspective, al-
though in this regard an assessment of the temporal evolu-
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tion of the published cases would be necessary. It is possi-
ble that, with the increase in consumption, mild cases or 
those occurring in healthcare settings where care for pa-
tients with these acute effects is very frequent are not pub-
lished, as we have already indicated.

Finally, although in many of the published cases other 
causes that could have produced the described condition 
were ruled out, it is possible that in some cases the rela-
tionship between EDs and the clinical event cannot always 
be confirmed, nor can its possible relationship with the pa-
tient’s previous condition.

What is striking in this review is the scarcity of studies 
on adverse effects of EDs published to date, especially 
considering their widespread consumption, which may be 
considered universal with respect to ethnic patterns, age, 
sex, socioeconomic level, etc. This is also notable in rela-
tion to the proliferation of new commercial brands and 
new ingredients, and the declared increase in their con-
sumption in different national and European surveys. It is 
possible that either their consumption is not asked about 
in emergency care, their causal association is not consid-
ered relevant, or sufficient scientific importance is not at-
tributed to it for publication. In this regard, we found no 
cases of metabolic type, such as hyperglycemia, despite 
the high glucose content of many of these EDs. Something 
similar in terms of underdiagnosis and lack of scientific 

publications may also be occurring with the possible chron-
ic effects of their consumption, beyond the pediatric 
sphere.

Conclusions
EDs entail health risks, mainly cardiovascular, neuro-

logical, and psychiatric, based on the published cases, with 
special emphasis on more exhaustive monitoring of con-
sumption in susceptible populations (children, adolescents, 
patients with pre-existing diseases) because of the adverse 
effects observed in the short term and the unknown effects 
in the long term.

In addition, young subjects should be informed of 
their risks, both when consumed alone and when co-in-
gested with other substances, including alcohol and other 
types of drugs, as well as the possible additive effects this 
may entail.

As clinicians, we must first investigate their consump-
tion in emergency care in cases of clinical manifestations 
attributable to their composition and acute toxic-dose or 
chronic consumption and inform patients about the effects 
of their consumption as part of primary prevention. Similar-
ly, we believe that it is necessary to continue investigating 
the possible causes of the different adverse effects and to 
develop large, prospective studies to determine their acute 
effects through active case finding.
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Annex 1. Articles included in the review

Article Year/Country Field Age/
Sex Symptoms Diagnosis Amount Previous 

pathology

Substances 
/ other 

accompanying 
use

Consumption

Machado-Viera R, 
et al.115

2001/Spain PSY 36/M Euphoria, hyperactivity, 
insomnia, irritability, increased 
libido

Manic episode 3 cans/day (6 
total)

Type I bipolar 
disorder

None Not specified

Cannon ME, et al.116 2001/
Australia

CAR 25/F Syncope Ventricular 
fibrillation. 
Death

1 can (55 ml) Mitral valve 
prolapse; 
palpitations

None Occasional

Berigan T117 2005/USA PSY 25/M Anxiety, restlessness, irritability, 
difficulty concentrating, sleep-
onset insomnia

Anxiety disorder 6–8 cans/day 
of 230 ml

No history None Habitual

Iyadurai SJP, et al.118 2006/USA NEU 25/M No symptoms reported. 
PE:SBP 150 mmHg, HR 
120 bpm; remainder 
unremarkable. Lab 
tests:Leukocytosis. Imaging: 
No abnormalities

Tonic-clonic 
seizure

3–4 cans/
week of 474 
ml; 2 cans 
of 700 ml 1 
hour before

No history None Habitual

Iyadurai SJP, et al.118 2006/USA NEU 19/M No symptoms reported. 
PE:SBP 189 mmHg, HR 
133 bpm. Lab tests: No 
abnormalities. Imaging: No 
abnormalities

Tonic-clonic 
seizure

Several 700 
ml cans 2 
hours before

Complex migraine None Occasional

Iyadurai SJP, et al.118 2006/USA NEU 28/F No symptoms reported. 
PE:SBP 145 mmHg, 
HR 99 bpm; remainder 
unremarkable. Lab tests: No 
abnormalities. Imaging: No 
abnormalities

Tonic-clonic 
seizure

700 ml Migraine Diet pills Habitual

Iyadurai SJP, et al.118 2006/USA NEU 26/M No symptoms reported. Vital 
signs/PE: No abnormalities. 
Lab tests: No abnormalities. 
Imaging: No abnormalities

Tonic-clonic 
seizure

2 cans of 
700 ml

No history None Not specified

Chelben J, et al.119 2007/Israel PSY 41/F Psychomotor agitation, 
hypervigilance, 
aggressiveness, impulsive 
behavior

Psychotic 
episode

5 cans/day Cluster B 
personality 
disorder; suicide 
attempts

None 1 week

Chelben J, et al.119 2007/Israel PSY 38/F Psychomotor agitation, 
increased alertness, sleep-
onset insomnia, impulsivity, 
self-harm

Psychotic 
episode

5–10 cans/day Borderline 
personality 
disorder and 
bipolar disorder

Cannabis 1 month

Chelben J, et al.119 2007/Israel PSY 25/M Psychomotor agitation, 
hypervigilance, verbal 
aggression, thoughts of death

Psychotic 
episode

8–9 cans/day Schizophrenia None 1 month

Nagajothi N, et al.120 2008/USA CAR 23/F Palpitations, chest pain. 
PE:HR 219 bpm; remainder 
unremarkable. Lab tests: No 
abnormalities

Supraventricular 
tachycardia

Shot No history None Not specified

Terlizzi R, et al.121 2008/Italy CAR 16/M Syncope, orthostatic 
intolerance in the prior 3 
months. PE:No abnormalities. 
Imaging: No abnormalities

Postural 
tachycardia 
syndrome

4–5 cans daily Non-professional 
athlete

None 3 months

Berger AJ, et al.122 2009/
Australia

CAR 28/M Syncope with prior chest 
pain. PE: No abnormalities. 
Lab tests: TnI 0.24, peak 
12.2 mmol/L; potassium 
3.0 mmol/L. Imaging: No 
abnormalities. Invasive 
tests:No abnormalities

Ventricular 
fibrillation. 
Cardiac arrest. 
ST-elevation 
myocardial 
infarction

7–8 cans in 
the previous 
7 hours

Motorcycling Smoker, pack-
year index 6

Not specified

Cerimele JM, et al.123 2009/USA PSY 43/M Paranoia, religious delusions, 
agitation

Psychotic 
episode

8–10 cans/day 
of 470 ml

Schizophrenia
Former alcohol 
use; former drug 
use

None 8 weeks 

Ernest D, et al.124 2010/
Australia

NEF 39/M Weakness in all four limbs. 
PE: No abnormalities. Lab 
tests: Potassium 1.8 mmol/L, 
phosphorus 0.63 mmol/L, CK-
NAC peak 46,298 IU/L

Severe 
hypokalemia

24 cans in 
3 days of 
250 ml

Tourette 
syndrome, 
OCD, anxiety, 
depression; 
alcohol abuse

Herbal 
preparation; 
ibuprofen

Cocaine

(Continue)
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Menkes DB125 2011/Nueva 
Zelanda

PSY 25/M Irritability, paranoia, 
tachycardia, insomnia, 
emotional lability

Psychotic 
episode

3 shots Obesity, 
schizophrenia; 
alcohol; cannabis

10 cups 
instant coffee

No

Di Rocco JR, et al.126 2011/USA CAR 14/M Palpitations. PE: Irregular 
pulse. Lab tests: No 
abnormalities. Imaging: No 
abnormalities

Atrial fibrillation Not specified No history None Cocaine

Di Rocco JR, et al.126 2011/USA CAR 16/M Alcohol intoxication, vomiting, 
head trauma. HR 160 bpm 
irregular. Lab tests: Blood 
ethanol 155 mg/dL. Imaging: 
No abnormalities

Atrial fibrillation Not specified ADHD, allergic 
asthma

Alcohol No

Scott MJ, et al.127 2011/United 
Kingdom

CAR 19/M Chest pain, dyspnea. PE:RR 
16 rpm. Lab tests:TnI 34.67 
ng/mL; D-dimer 375 ng/mL. 
Imaging: No abnormalities

STEMI 2–3 cans/day Gastroesophageal 
reflux

None Cocaine

Rizkallah É, et al.128 2011/
Canada

PSY 40/M Elevated mood, irritability, 
grandiosity

Manic episode 6 cans/day Bipolar disorder 
type I/former 
cocaine use

None No

Rizkallah É, et al.128 2011/
Canada

PSY 30/F Irritability, flight of ideas, 
decreased need for sleep, 
increased sexual desire

Manic episode 8 cans/day Bipolar disorder 
type II/ former 
cocaine use

Cocaine Cocaine

Rizkallah É, et al.128 2011/
Canada

PSY 36/M Sleep disturbance, increased 
daytime somnolence, 
irritability, anxiety, depression

Depressive 
episode

9 cans/day Bipolar disorder 
type I/marijuana, 
cocaine

None No

Vivekanandarajah A, 
et al.129

2011/USA DIG 22/F Epigastric pain, vomiting, 
fever. PE:Mild epigastric 
tenderness. Lab tests:AST 
7,709 U/L; ALT 7,533 U/L; 
total bilirubin 3.5 mg/dL 
(direct 1.9); albumin 3.8 g/
dL; GGT 29 U/L. Serology 
negative. Imaging: No 
abnormalities

Acute hepatitis 10 cans/day No history None 2 weeks 

Apestegui CA, et al.130 2011/
Belgium

DIG 16/M Jaundice. Lab tests:Bilirubin 
10.7× ULN, AST 36× ULN, 
ALT 26× ULN, GGT 3× 
ULN. Biopsy:Perivenular 
hepatocellular necrosis, 
centrilobular and portal iand 
mild signs of cholangistis and 
endotheliitis

Toxic acute 
hepatitis (2 
episodes)

15 cans/3 
days (2 
episodes; 3 
cans/4 hours)

Liver transplant Ibuprofen Occasional

Babu KM, et al.131 2011/USA NEU 15/M Postictal state, vomiting. 
PE: Temp 38.1°C, BP 99/57 
mmHg, HR 120 bpm, RR 40 
rpm. Lab tests:Potassium 
3.3 mEq/L. Imaging: No 
abnormalities

Tonic-clonic 
seizure

2 cans No history Coffee Not specified

Trabulo D, et al.132 2011/
Portugal

NEU 28/M Stupor (Glasgow 8). PE: BP 
160/70 mmHg, HR 170 
bpm, RR 30 rpm, temp 
38.4°C. Lab tests: PaCO2 
90 mmHg; PaO2 40 mmHg; 
pH 6.8; lactate >15 mmol/L; 
leukocytes 23,200; glucose 
220 mg/dL; creatinine 1.5 
mg/dL; phosphorus 7.9 
mg/dL; Mg 2.5 mg/dL. 
Imaging:Cardiomegaly; 
chronic vascular 
encephalopathy with 
corticosubcortical atrophy; 
TTE: severe mitral 
regurgitation, LV and atrial 
dilation, mild pulmonary 
hypertension

Tonic-clonic 
seizure. 
Ventricular 
tachycardia

6 cans/4 
hours prior

Hepatitis C, 
postinfectious 
endocarditis, 
mitral 
insufficiency, 
prior stroke;

Former user 
of heroin and 
cocaine

Coffee Not specified

(Continue)
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(Continue)

Schöffl I, et al.133 2011/
Germany

NEF 17/M Vomiting, dizziness. Lab tests: 
Creatinine 3.5 mg/dL initially, 
peak 6.9 mg/dL. Imaging:No 
abnormalities

Acute renal 
failure (acute 
tubular necrosis)

3 liters No history; 
athlete

Alcohol (1 
liter)

Not specified

Mugmon M134 2012/USA CAR 26/M Palpitations and dizziness 
during exercise. Lab tests: TnI 
peak 2.14 ng/mL. Imaging: 
No abnormalities

Atrial flutter 
with aberrant 
conduction

1 can/day ADHD on 
amphetamine 
treatment

None Daily

Argano C, et al.135 2012/Italy NEU 38/M Headache, vomiting, 
photophobia; hypertension. 
Lab tests:Increased 
norepinephrine and 
epinephrine. Imaging: MRI: 
ruptured aneurysm of anterior 
communicating artery

Ruptured 
aneurysm

5 cans/day Not specified None 3 weeks prior

Benjo AM, et al.136 2012/USA CAR 24/M Nausea, vomiting, palpitations, 
chest pain. PE:BP 138/94 
mmHg, RR 18 rpm. Lab 
tests:TnI peak 38 ng/
mL. Imaging:TTE: apical 
hypokinesia; angiogram: 90 % 
occlusion of circumflex and 
left coronary artery

STEMI Not specified No history Alcohol, 
cannabis; 
smoker

Not specified

Hanan Israelit S, et 
al.137

2012/Israel CAR 24/M Chest pain, nausea, vomiting. 
PE: BP 90/60 mmHg, HR 110 
bpm, crackles. Death

STEMI. 
Ventricular 
fibrillation. 
Dead

20 cans Obesity, mild 
untreated 
hypertension

MDMA. Occasional

Wilson E, et al.138 2012/USA CAR 17/M Chest pain radiating to left 
arm. PE: BP 98/56 mmHg, 
HR 104 bpm, RR 22 rpm. Lab 
tests: Leukocytes 13,400/µL; 
potassium 2.6 mEq/L; HCO2 
18 mEq/L; CK peak 4,303 
U/L; TnI peak 7.07. Imaging: 
TTE: EF 50 % with apical 
hypokinesia

STEMI 5-7 cans Suspected prior 
pericarditis

None Occasional

Izquierdo Fos I, et 
al.139

2012/Spain CAR 13/M Two syncopal episodes, 
palpitations, euphoria. PE: BP 
132/68 mmHg, HR 100–180 
bpm irregular, RR 45 rpm. 
Lab tests: No abnormalities. 
Imaging: No abnormalities

Atrial fibrillation 1 can (250 ml) Soccer player; 
similar prior 
episodes after 
energy drink 
intake

None Habitual

Rottlaender D, et al.140 2012/
Germany

CAR 22/F No prior prodrome. Lab 
tests: Elevated TnI, CK, AST. 
Imaging: No abnormalities

Cardiac arrest: 
Torsades 
de pointes, 
ventricular 
fibrillation. Long 
QT syndrome

6 cans/4 
hours

No history None Not specified

Dufendach KA, et al.141 2012/USA CAR 13/F Palpitations, chest pain, 
tremors, dizziness. ECG: QT/
QTc 464/622 ms

Long QT 
syndrome

1 can (470 
mL)

Two prior syn-
copal episodes 
without energy 
drinks; citalo-
pram treatment

None 2 weeks

Rutledge M, et al.142 2012/USA CAR 24/M Syncope. PE:No abnormalities. 
Lab tests:Potassium 2.7 
mmol/L; HCO2 17 mmol/L; 
Mg 1.7 mg/dL; PO2 2 mg/
dL. Imaging: Chest X-ray: 
pulmonary edema

Cardiac arrest: 
ventricular 
fibrillation. 
Brugada 
syndrome

1 can Prior palpitations; 
diarrhea

Alcohol Not specified

Calabrò RS, et al.143 2012/Italy NEU 20/M Mild confusion. Lab tests: No 
abnormalities. Imaging: No 
abnormalities

Tonic-clonic 
seizure

4-6 cans/day No history None 5 months

Szpak A, et al.144 2012/United 
Kingdom

PSY 28/M Aggressiveness, amnesia. 
Imaging: No abnormalities

Suicide attempt
Amnesia

14 cans/48 
hours

Family history of 
mental illness

None Habitual

Annex 1. Articles included in the review (continued)

Article Year/Country Field Age/
Sex Symptoms Diagnosis Amount Previous 

pathology

Substances 
/ other 

accompanying 
use

Consumption



© SEMES

125www.reue.org	 Rodríguez-Cabrera CM, et al. Rev Esp Urg Emerg. 2026;5:112-133

Foran M, et al.145 2012/USA HEM 31/M Estimated bleeding: 5100 ml. 
Lab tests:Hematocrit drop 
from 40 to 30 g/dL; INR 2.1; 
prothrombin activity 24.9

Intraoperative 
bleeding

1–2 cans/day 
(470 ml)

Mandibular 
malformation

None Habitual

Foran M, et al.145 2012/USA HEM 18/M Estimated bleeding: 2000 ml. 
Lab tests:Hematocrit drop 
from 39 to 24 g/dL

Intraoperative 
bleeding

2–3 cans/day 
(470 ml)

Mandibular 
malformation

None Habitual

Usman A, et al.146 2012/
Pakistan

CAR 16/M Palpitations for one week. 
PE:BP 150/95 mmHg, HR 
110 bpm. Lab Test: No 
abnormalities

Arterial 
hypertension

3 cans/day No history None 2 weeks

Kaoukis A, et al.147 2012/USA CAR 24/M Chest pain, palpitations, 
dyspnea. Lab tests: Mild TnI 
elevation; NT-proBNP 8000 
pg/mL. Imaging: Chest X-ray 
bilateral infiltrates; TTE: basal 
LV hypokinesia, EF 35 %

Takotsubo 
cardiomyopathy

Not specified No history None Not specified

Avci S, et al.148 2013/Turkey CAR 28/M Palpitations, nausea. 
PE:Glasgow 3. Lab tests: pH 
7.12; pCO2 21.7 mmHg; pO2 
111.6 mmHg; HCO2 15.3 
mmol/L; TnI > 50 ng/mL; 
D-dimer 16,889; glucose 234 
mg/dL. Imaging: TTE: left 
ventricular hypertrophy. Rest 
without alterations

Cardiac arrest: 
ventricular 
tachycardia. 
Death

3 cans/5 
hours (250 
ml)

No history None Habitual

Iglesias-Lepine ML, 
et al.149

2013/Spain PSY 19/M Nausea, vomiting, tremor 
of eyelids and hands. PE: 
BP 140/70 mmHg, HR 104 
bpm; episodic tremor, 
epigastric tenderness. Lab 
test: no changes. Imaging; no 
changes

Catecholamine 
excess 
syndrome

2 cans No history Alcohol Not specified

Iglesias-Lepine ML, 
et al.149

2013/Spain PSY 18/M Aggressive behavior. PE:BP 
93/49 mmHg, HR 125 
bpm, RR 28 rpm; pallor, 
diaphoresis, mydriasis, 
reflexes 2/5

Lab test: no changes. Imaging; 
no changes

Catecholamine 
excess 
syndrome

7 cans Anxiety-
depressive 
disorder

Alcohol Habitual

Dikici S, et al.150 2013/Turkey NEU 37/M Tonic-clonic seizure. 
PE:Stuporous, bilateral 
Babinski, motor function 4/5 
in all limbs, multidirectional 
nystagmus, diplopia. Lab 
tests: Hb 9.79 mg/dL. 
Imaging: MRI compatible with 
acute stroke

Ischemic stroke, 
epileptic seizure

3 cans (250 
mL)

Iron-deficiency 
anemia

Smoker; 
alcohol

Occasional

Jonjev ZS, et al.151 2013/Serbia CAR 54/M Chest pain, fatigue, dyspnea. 
PE:BP 190/110 mmHg, HR 
110 bpm. PE: Subacute aortic 
dissection DeBakey I

Lab test: no changes. 

Aortic dissection 4–5 cans/day Severe 
hypertension, 
obesity

None Occasional

Jonjev ZS, et al.151 2013/Serbia CAR 26/M Chest pain. PE:SBP 145 
mmHg. Imaging:Aortic 
dissection DeBakey II

Lab test: no changes.

Aortic dissection 5–6 cans Bicuspid aortic 
valve; ascending 
aortic dilation

None Not specified

Jonjev ZS, et al.151 2013/Serbia CAR 48/M Chest pain. PE:BP 145/95 
mmHg. Imaging:Aortic 
dissection DeBakey I

Aortic dissection Not specified Family history of 
hypertension 
and myocardial 
infarction

None Not specified

Polat N, et al.152 2013/Turkey CAR 13/M Chest pain. PE:RR 16 rpm; 
fourth heart sound (gallop). 
Lab tests: TnI peak 3.96 ng/
mL. Imaging: TTE EF 54 % 
with apical hypokinesia

STEMI, coronary 
dissection

1 can No history None First time
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Takahashi K, et al.153 2013/Japan DIG 76/M No symptoms reported. Lab 
tests: Vitamin B12 33,000 
pg/mL

Hypercobalami-
nemia

½ can Radical 
gastrectomy for 
gastric cancer 
(pT1N0M0)

None Habitual

Görgülü Y, et al.154 2014/Turkey PSY 21/M Depression, crying, 
introversion, decreased 
concentration, 
aggressiveness, hallucinations

Psychotic 
episode

1–2 cans/day No history Occasional 
alcohol

Habitual

Ward AE, et al.155 2014/USA CAR 45/M Dizziness, lightheadedness Ventricular 
tachycardia; 
ventricular 
fibrillation

3 cans in 3–4 
hours

Tetralogy of 
Fallot; ICD

None Habitual

Asensio-Sánchez VM156 2014/Spain OFT 46/M “Cloud” sensation affecting 
central vision

Bilateral central 
scotoma due to 
retinochoroidal 
vasoconstriction

5–6 cans/day 
(100 ml)

No history None Habitual

Katsue H, et al.157 2014/Japan DER 32/F Urticaria, odynophagia Allergic reaction 1 can No history None Habitual
Cruzado L, et al.158 2014/Peru PSY 31/F Irritability, hallucinations, 

insomnia, grandiosity, 
auditory hallucinations

Lab test: no changes. Imaging; 
no changes. PE: no changes

Manic episode 10 cans/day Sister with bipolar 
disorder

5 cups of 
coffee/day

Habitual

Ünal S, et al.159 2014/Turkey CAR 32/M Chest pain, palpitations, 
vomiting. PE:BP 178/92 
mmHg, RR 22 rpm. 
Imaging:TEE anterior/apical 
hypokinesia; angiography: 
occlusion of left coronary 
and LAD

STEMI 5 cans No history None Not specified

Krankl JT, et al.160 2014/USA PSY 69/F Insomnia, pressured speech, 
psychomotor agitation, 
distractibility, emotional 
lability, disorganized thinking

Manic episode 1/3 bottle 
daily

Bipolar disorder; 
hypothyroidism

2 cans 
Coca-Cola; 
1000 mL 
coffee; 
pseudoephe-
drine

Habitual

Huang B, et al.161 2014/USA DIG 36/M Right upper quadrant pain, 
jaundice, fatigue, loss of 
appetite, 10 kg weight loss 
in one year. PE:Jaundice. Lab 
tests: AST peak 2,253; ALT 
peak 2,995; total bilirubin 
peak 23.1; creatinine 1.3; 
INR 3.2. Imaging: Biopsy: 
active hepatitis with bridging 
necrosis and lymphocytic 
infiltrate

Acute hepatitis 3 cans/day No history Alcohol: 10 
beers in 
previous 3 
hours

1 year

Greene E, et al.162 2014/USA NEF 40/M Fatigue, stiffness, dyspnea, 
hyperkinesia, agitation. 
PE:Hepatomegaly, respiratory 
effort; HR 109 bpm, RR 22 
rpm. Lab tests:Creatinine 5.5 
mg/dL, creatinine clearance 
15 ml/min; sodium 130; 
potassium 5.6. Imaging: Not 
performed

Acute renal 
failure

5–6 cans/day 
(590 mL)

Type 2 diabetes 
mellitus, 
hypertension, 
anxiety, 
depression, 
PTSD, COPD, 
sleep apnea, 
pancreatitis; 
Former alcohol 
use

None Several weeks

Shmelev A, et al.163 2015/USA DIG 40/M No symptoms reported Acute 
pancreatitis

Not specified Alcoholic 
pancreatitis; 
former alcohol 
use

None Not reported
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Salanova-Villanueva L, 
et al.164

2015/Spain NEF 25/F Headache, tachycardia. 
PE:No abnormalities. Lab 
tests:Potassium 1.73 mEq/L; 
sodium 134; chloride 85; 
pH 7.58; PCO2 46 mmHg; 
PO2 86 mmHg; HCO3 43.1 
mmol/L; anion gap 5.9 
mEq/L; urine chloride 22.2 
mEq/L; urine sodium 210 
mmol/L

Hypokalemia, 
prolonged 
QT, ventricular 
tachycardia

500–750 ml No history 1 liter Coca-
Cola daily

Habitual

Dikici S, et al.165 2015/Turkey NEU 26/M Unilateral vision loss with 
spontaneous resolution 
in 4 hours. Lab tests:No 
abnormalities. Imaging: No 
abnormalities

TIA 2 cans (250 
ml)

No history None Occasional

Samantha D166 2015/USA NEU 16/M Headache, vomiting, gait 
disturbance, paresthesia 
in left lower limb. 
PE:Hyperreflexia, sensory 
deficit, positive Babinski, 
proprioception impairment. 
Lab tests: No abnormalities. 
Imaging: MRI with cortical/
subcortical diffusion 
abnormalities; angiography 
with irregularities in ACA, 
MCA, PCA

Reversible 
cerebral 
vasoconstriction 
syndrome

4 cans (236 
mL)

No history None Occasional

Mournir K, et al.167 2015/
Morocco

NEF 28/M Thirst, sweating, nausea. 
PE: BP 119/73 mmHg; HR 
42 bpm; RR 17 rpm. Lab 
tests:Potassium 2.12 mmol/L

Hypokalemia 4 cans (1000 
mL)

No history None Occasional

Wang HR, et al.168 2015/USA PSY 32/M Pressured speech, decreased 
need for sleep, increased 
daily activity, elevated mood

Manic episode 3–5 cans/day No history 7–9 cups of 
coffee/day

2 weeks 

Solomin D, et al.169 2015/USA CAR 26/M Chest pain. PE: Distress and 
diaphoresis. Lab tests: TnI 
0.02 µg/L; CK-MB 160.1 
µmol/L; altered lipid profile. 
Imaging:Catheterization 
with 100 % occlusion of left 
circumflex artery

STEMI 8–10 cans/day 
(473 ml)

No history Smoker (1 
pack/day)

Habitual

Iyer PS, et al.170 2016/USA NEF 35/M Dark urine, myalgias. 
PE:Muscle tenderness, dry 
oral mucosa. Lab tests: CK 
peak 100,290 U/L; AST 
581 U/L; ALT 229 U/L. 
Other:Muscle biopsy with 
inflammation and necrosis

Rhabdomyolysis 2 bottles Recent physical 
exercise

Cannabis. Occasional

Sattari M, et al.171 2016/USA CAR 28/M Palpitations, bloody vomiting. 
PE:Irregular pulse 130 bpm. 
Imaging: No abnormalities. 
Other: Esophageal mucosal 
lacerations

Atrial fibrillation, 
Mallory-Weiss 
syndrome

2 cans/day Obesity Daily alcohol 
(2–3 beers), 
chewing 
tobacco

Habitual

Begolli AM G, et al.172 2016/USA DER 19/M Pruritus, increased local 
temperature, discomfort. 
PE: Pruritic macular lesions, 
confluent, several cm. Lab 
tests: No abnormalities

Exudative 
erythema

Not specified Previous episode None Not specified

Grant RA, et al.173 2016/USA NEU 44/F Severe headache, neck 
stiffness, photophobia. Lab 
tests: No abnormalities. 
Imaging: CT: subarachnoid 
hemorrhage; angiogram: 
aneurysm

Subarachnoid 
hemorrhage 
with vasospasm

5 cans/day 
(470 mL)

No history None Habitual

(Continue)

Annex 1. Articles included in the review (continued)

Article Year/Country Field Age/
Sex Symptoms Diagnosis Amount Previous 

pathology

Substances 
/ other 

accompanying 
use

Consumption



© SEMES

128 Rodríguez-Cabrera CM, et al. Rev Esp Urg Emerg. 2026;5:112-133	 www.reue.org

Harb JN, et al.174 2016/USA DIG 50/M Malaise, anorexia, abdominal 
pain, jaundice, vomiting, 
dark urine. PE:Jaundice, LUQ 
tenderness. Lab tests:AST 
1,802 U/L; ALT 1,203 U/L; 
GGT 301 U/L; total bilirubin 
10.3 mg/dL (direct 7.7); 
HCV antibodies positive. 
Imaging: US: gallbladder 
wall thickening. Biopsy: 
acute hepatitis with bridging 
necrosis and cholestasis

Acute hepatitis 4-5 cans/day No history None 3 weeks 

Hernández-Huerta D, 
et al.175

2016/Spain PSY 18/M Insomnia, persecutory 
delusions, anxiety, agitation

Acute psychotic 
episode

6 cans/day No history Smoker (20 
cigarettes/
day). 
Cannabis

7 days

Pagano CW, et al.176 2017/Costa 
Rica

OFT 48/M Acute unilateral vision loss, 
malaise, palpitations, 
headache. PE: BP 180/120 
mmHg; HR 100 bpm. Lab 
tests: No abnormalities. 
Imaging:Fundoscopy: 
intraretinal hemorrhage

Intraretinal 
hemorrhage

3 cans of 
500 ml

Hypertension None Not specified

Icin T, et al.177 2017/Serbia NEF 27/M Nausea, vomiting, diarrhea, 
facial edema, dark urine. Lab 
tests:Potassium 2.8 mmol/L, 
sodium <100 mmol/L, lactate 
11.4, leukocytes 21,000, 
creatinine 286 µmol/L. 
Imaging: No abnormalities

Severe 
hyponatremia

2 liters Group A 
Streptococcus 
positive

Beer (5,000 
mL), liquor 
(400–500 mL)

Occasional

Enríquez A, et al.178 2017/USA CAR 19/M Not reported. Imaging: No 
abnormalities

Cardiac arrest, 
ventricular 
fibrillation

3 cans of 300 
mL

No history None Not specified

Enríquez A, et al.178 2017/USA CAR 23/F Syncope Ventricular 
fibrillation

1 can Peripartum 
cardiomyopathy 
(EF 20 %), ICD 
carrier

None Occasional

Gharacholou SM, 
et al.179

2017/USA CAR 27/M Chest pain, dyspnea, 
diaphoresis. PE: BP 155/110 
mmHg; RR 18 rpm. Lab 
tests:Troponin T 0.41; CK-MB 
213.4 ng/ml. Imaging:TTE: LV 
apical akinesia; Cardiac MRI: 
LV apical akinesia

STEMI 4–5 cans Familia (tío) con 
revascularización 
coronaria.

Fumador. En 
tratamiento 
con AINES.

Habitual

Zekavat O, et al.180 2017/USA HEM 23/F Menorrhagia. PE: Pallor. Lab 
tests: Hb 10.9 g/dL; bleeding 
time 9 s; PTT 59.2 s; PT 
33.1 s; INR 5.97; factor X 
deficiency 8 %

Acquired vitamin 
K deficiency

Not specified No history Paracetamol. 6 months

Matiolli AV, et al.181 2018/Italy CAR 23/M Palpitations. PE: Irregular 
pulse, HR 150 bpm. Lab tests: 
No abnormalities. Imaging: 
No abnormalities

Atrial fibrillation 600 ml No history None Not specified

Matiolli AV, et al.181 2018/Italy CAR 22/M Palpitations, chest pain, 
nausea. PE:Irregular pulse, 
HR 135 bpm. Lab tests: No 
abnormalities. Imaging: No 
abnormalities

Atrial fibrillation 750 ml No history None Not specified

Matiolli AV, et al.181 2018/Italy CAR 26/M Palpitations, chest discomfort, 
anxiety, nausea. PE:Irregular 
pulse, HR 170 bpm. Lab tests: 
No abnormalities. Imaging: 
No abnormalities

Atrial fibrillation 600 ml No history Alcohol. Not specified
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Casas-Gómez, et al.182 2018/Spain PSY 22/M Insomnia, anxiety, pressured 
speech, hypertimic mood, 
elevated self-esteem, 
loss of behavioral limits. 
PE:No abnormalitiesEF: Sin 
alteraciones.

Manic episode 20 cans of 
250 mL

No history None Occasional 

Zacher J, et al.183 2018/
Germany

CAR 25/M Chest pain, vomiting. Lab 
tests:Leukocytosis, LDH, AST, 
ALT; CK 4,192 U/L; CK-MB 
730; TnI 50 ng/ml. Imaging: 
TTE: reduced LV function 
with apical akinesia, EF 45 %; 
Coronary angiography: 
proximal dissection of left 
anterior descending coronary 
artery

STEMI 8 cans Athlete; 
hypertension; 
family history of 
coronary disease

Smoker; 
Alcohol

Not specified

Quadri S, et al.184 2018/USA PSY 17/F Elevated mood, tangential 
thinking, decreased need 
for sleep, grandiosity, 
hyperreligiosity, delusional 
thoughts. Lab tests: No 
abnormalities

Manic episode 1–2 cans/day 
(470 ml)

No history
Cannabis, 
oxycodone, 
cocaine

None One week

Versha F, et al.185 2018/USA DIG 27/M Epigastric pain, nausea, 
vomiting. Lab tests: Lipase 
2,375 U/L; AST 121 U/L; ALT 
180 U/L. Imaging: Bile duct 
dilation (10 mm)

Acute 
pancreatitis

6 cans/day Cholecystitis; 
previous 
pancreatitis 
episode

Not specified Habitual

Al-Tamimi, et al.186 2018/USA DIG 19/M Recurrent epigastric pain 
episodes. Lab tests: Lipase 
>10,000 U/L. Imaging: MRI: 
acute pancreatitis

Acute 
pancreatitis (up 
to 10 episodes)

Not specified SPINK1 mutation Not specified Habitual

Wajih Ullah M, et al.187 2018/
Pakistan

CAR 25/M Chest pain, dyspnea, nausea, 
vomiting. PE:BP 155/95 
mmHg; HR 110 bpm; S4. Lab 
tests: TnI 32.22. Imaging: No 
abnormalities

NSTEMI 7–9 cans/day No history None Habitual

Butragueño L, et al.188 2019/Spain NEU 8/M Paresthesias, clonic 
movements, deviation of 
mouth commissure. PE: No 
abnormalities. Lab tests: No 
abnormalities. Imaging: No 
abnormalities. Other: EEG: 
bihemispheric epileptiform 
activity

Seizure Not specified No history None Habitual

Gupta N, et al.189 2019/USA OFT 34/F Scotoma. Imaging: OCT: 
hyperreflective parafoveal 
band without retinal thinning

Acute macular 
neuroretino-
pathy

Not specified No history None Not specified

Belzile D, et al.190 2019/
Canada

CAR 26/F Cough, dyspnea. 
PE:Tachycardia, tachypnea. 
Lab tests: No abnormalities. 
Imaging: CXR: pulmonary 
edema, increased 
cardiothoracic index; TTE: 
dilated cardiomyopathy with 
reduced EF; Cardiac MRI: 
biventricular cardiomyopathy

Dilated 
cardiomyopathy

1–2 liters/day Focal epilepsy None Habitual

Uwaifo GI191 2019/USA DIG 46/M Abdominal discomfort, nausea, 
vomiting. PE:Obese, actinic 
keratosis, upper abdominal 
tenderness. Lab tests: GGT, 
ALT, AST. Imaging: No 
abnormalities

Hepatitis, 
gastritis, 
pancreatitis

2–3 cans/day 
(470 ml)

Type 2 diabetes, 
fatty liver, 
obesity, 
hypertension, 
hyperlipidemia, 
hyperuricemia, 
nephrolithiasis; 
renal cell 
carcinoma 
(resected)

None 4 months
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Kelsey D, et al.192 2019/United 
Kingdom

PSY
NEF

30/M Agitation, anxiety, persecutory 
delusions. Low back pain, 
acute abdominal pain, 
vomiting. Lab tests: Cr 1,305 
µmol/L; eGFR 4 ml/min; CK 
3,336 U/L; CRP 38.8 mg/L; 
pH 7.27; microhematuria. 
Imaging: CT: subcutaneous 
edema in abdomen and pelvis

Psychotic 
episode; acute 
renal failure

12 cans/day 
(250 ml)

Overdose; 
depression

Alcohol Habitual

Osman H, et al.193 2019/Dubai CAR 32/M Insomnia, palpitations, 
syncope. Lab tests: CPK 
118 U/L; CK-MB 17 U/L; 
TnT 30 ng/L. Imaging:No 
abnormalities

Cardiorespiratory 
arrest (CRA); 
ventricular 
fibrillation

48 cans (250 
mL)

No history Vodka-
containing 
drink

3 days

Ibrahim AM, et al.194 2019/USA DIG 46/M Epigastric pain, 
nausea, vomiting. Lab 
tests:Triglycerides 4,081; 
glucose 249 mg/dL. Imaging: 
CT: uncomplicated acute 
pancreatitis

Acute 
pancreatitis

3–4 cans/day Diabetes Mellitus None 2 weeks

Göçer M, et al.195 2020/Turkey HEM 41/M Syncope, dysarthria. Lab tests: 
Hb 8.4 g/dL; platelets 13,000; 
LDH 2,661. Imaging: No 
abnormalities

TTP 4 liters/day No history None 4 months

Göçer M, et al.195 2020/Turkey HEM 19/F Headache, menorrhagia. Lab 
tests: Hb 5 g/dL; platelets 
6,000; LDH 1,703

TTP 500–1,000 
mL/day

No history None 15 days

Al Yacoub R, et al.196 2020/USA NEF
DIG

62/F Confusion, fatigue, reduced 
intake, insomnia, nausea, 
vomiting, diaphoresis, 
decreased level of 
consciousness, weakness, 
lethargy. Lab tests: AST 4,333 
U/L; ALT 2,866 U/L; ammonia 
149 µmol/L; Cr 4; GFR 11. 
Imaging: No abnormalities

Hepatitis; acute 
renal failure

5–6 cans/day 
(470 mL)

Small cell lung 
carcinoma

None Habitual

Hanif M, et al.197 2020/
Pakistan

CAR 22/M Dyspnea, vomiting. 
PE:Arrhythmic pulse; HR 
150 bpm. Lab tests:No 
abnormalities. Imaging: No 
abnormalities

Atrial fibrillation 2 cans No history None Occasional

Báez-Ferrer N, et al.198 2020/Spain CAR 45/M Dyspnea, orthopnea, 
bendopnea. PE:HR 110 bpm; 
RR 24 rpm; O2 sat 92 %; S3, 
pulmonary crackles. Lab 
tests: CRP 100 mg/dL; TnI 
4.050 ng/ml; NT-proBNP 
2,650 pg/ml. Imaging: CTR 
0.5 with interstitial edema; 
TTE: dilated LV, EF 25 %; 
Cardiac MRI: edema and late 
enhancement; ECG: atrial 
fibrillation at 110 bpm

Acute 
myocarditis

1–2 cans/day No history Smoker 6 months

Garg A, et al.199 2020/USA DIG 34/F Epigastric abdominal pain, 
dyspepsia, colicky right 
upper quadrant pain. Lab 
tests:No abnormalities. 
Imaging:Endoscopy: intestinal 
metaplasia; biopsy: atrophic 
gastritis and antral metaplasia

Atrophic gastritis 
and intestinal 
metaplasia

1–2 cans/day No history None 15 years
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Fisk G, et al.200 2021/United 
Kingdom

CAR 21/M Dyspnea, abdominal 
distension, asthenia, 
orthopnea, weight loss, 
dyspepsia, tachycardia. 
Lab tests: Cr 562 µmol/L; 
urea 47.4. Imaging:CXR: 
cardiomegaly; TTE: LV dilation 
with EF 1 1 %, RV dilation, 
biatrial dilation, pericardial 
effusion 0.4 cm; US: severe 
hydronephrosis and ureteral 
dilation

Bilateral 
hydronephrosis; 
dilated 
cardiomyopathy

4 cans/day 
(500 mL)

No history; ex-
smoker

None 2 years

Uyanik M, et al.201 2021/Turkey CAR 24/M Dyspnea, fatigue, orthopnea. 
PE:HR 110 bpm; edema, 
bilateral crackles. Lab tests: 
Not reported. Imaging:CXR: 
right consolidation; CT: 
pulmonary edema and 
effusion; TTE: EF 25 % with 
global LV hypokinesia and 
dilation

Dilated 
cardiomyopathy

8–10 cans/day No history None 2 weeks

Staikoglou N, et al.202 2021/Grecia NEU 14/M Dysarthria, headache, right-
hand weakness, hypoesthesia, 
right visual field defect. 
PE: BP 190/120 mmHg; HR 
116 bpm. Imaging:MRI: T2 
hyperintensity with restricted 
diffusion in left thalamus, 
splenium, and occipital lobe

Ischemic stroke 
due to posterior 
cerebral artery 
dissection

2 liters No history None Occasional 

Tinawi M, et al.203 2022/USA NEF 40/M Dark urine, arthralgias, 
myalgias. PE:No 
abnormalities. Lab tests: CK 
139,680

Rhabdomyolysis 355 mL Athlete None Not specified

Randhawa N, et al.204 2022/USA DIG 29/M Nausea, vomiting, epigastric 
pain. PE: Epigastric 
tenderness. Lab tests:Lipase 
3,122 U/L; AST 115; ALT 
110. Imaging: US: acute 
pancreatitis without gallstones

Acute 
pancreatitis

5–6 cans/day No history None Habitual

Pallangyo P, et al.205 2023/
Tanzania

CAR 28/M Retrosternal chest 
pain, dyspnea. PE:No 
abnormalities. Lab 
tests:Troponin I 9.6; CK-MB 
54.2 ng/ml. Imaging:Coronary 
angiography: 100 % occlusion 
of left anterior descending 
artery

STEMI 2–5 cans/day No history None Habitual

Yoshimine N, et al.206 2024/Japan CAR 51/M Palpitations, dyspnea, 
vomiting. PE:BP 150/72 
mmHg; HR 120 bpm; RR 29 
rpm. Lab tests:Leukocytosis; 
AST 167 U/L; CK-NAC 
7,159 U/L; potassium 1.7 
mmol/L; phosphorus 1.5 
mg/dL; lactate 47 mg/
dL; caffeine 71.4 µg/ml. 
Imaging:Pneumobilia. ECG: 
Sinus tachycardia, prolonged 
QT interval

Caffeine 
intoxication 
with QT 
prolongation

6 bottles (8 
hours prior)

Hypertension; 
cholelithiasis

2 cups of 
coffee

Not specified

Othman M, et al.207 2024/Malasia CAR 33/M Syncope, central chest 
discomfort, palpitations. PE: 
HR 120 bpm. Lab tests: No 
abnormalities. Imaging:TTE: 
preserved LVEF; ECG: atrial 
fibrillation

Atrial fibrillation Not specified No history Coffee Habitual

(Continue)

Annex 1. Articles included in the review (continued)

Article Year/Country Field Age/
Sex Symptoms Diagnosis Amount Previous 

pathology

Substances 
/ other 

accompanying 
use

Consumption



© SEMES

132 Rodríguez-Cabrera CM, et al. Rev Esp Urg Emerg. 2026;5:112-133	 www.reue.org

Othman M, et al.207 2024/Malasia CAR 27/M Chest pain, profuse 
sweating, vomiting. 
PE:No abnormalities. Lab 
tests:Leukocytosis, platelets 
436,000, Troponin T 310 
pg/L. Imaging:TTE: LVEF 
25 % with anteroseptal, 
anterolateral, and lateral 
hypokinesia (LV); coronary 
angiography: non-obstructive 
stenosis. ECG: ST elevation in 
I, aVL, V2–V6

STEMI Not specified No history No. 2 years

Baéz-Ferrer N, et al.208 2024/Spain CAR 31/M Dyspnea. PE:No abnormalities. 
Lab tests:Troponin T 56.50; 
GFR 55 ml/min; Cr 1.56 mg/
dL; NT-proBNP 1,323 pg/
ml. Imaging:Cardiac MRI: 
EF 29 %; LV end-diastolic 
diameter 62 mm; ECG: sinus 
tachycardia

Dilated cardiom-
yopathy; acute 
pulmonary 
edema

4 cans/day No history No. 3 years

Sinha V, et al.209 2024/USA NEU 30/M Headache, seizure. PE:No 
abnormalities. Imaging: CT: 
basilar artery thrombus with 
hemorrhagic conversion

Seizure; ischemic 
stroke

Not specified No history 400 mg ca-
ffeine (pills); 
tetrahydro-
cannabinol

Habitual

McMillan C, et al.210 2024/USA DIG 62/M Abdominal pain, vomiting. 
PE:BP 176/102 mmHg; LLQ 
tenderness radiating to back. 
Lab tests: Lipase 48 U/L; 
amylase 130 U/L; AST 51 U/L; 
ALT 54 U/L; ALP 138 U/L. 
Imaging:MRI: diffuse dilation 
of main pancreatic duct (6.4 
mm)

Acute 
exacerbation 
of chronic 
pancreatitis

1 can/day 
(470 ml)

Chronic 
pancreatitis, 
atrial fibrillation, 
non-ischemic 
cardiomyopathy, 
chronic renal 
failure, gastric 
bypass, 
cholecystectomy; 
former cocaine 
and alcohol use

Marijuana Habitual

Mannix D, et al.211 2024/Irlanda PSY 51/F Auditory and visual 
hallucinations, persecutory 
delusions. PE:No 
abnormalities

Psychotic 
episode

2–8 cans/day Generalized 
anxiety disorder

None Not specified

Van Houtte, et al.212 2024/
Belgium

DER 19/M Pink sweating, pink 
discoloration of nails. 
PE:Chromonychia of nails. 
Imaging:Biopsy and histology 
without abnormalities

Eccrine 
chromhidrosis 
related to food 
coloring

Not specified No history None Habitual

°C: degrees Celsius; µg/ml: micrograms/milliliter; µL: microliter; µmol/L: micromole/liter; NSAIDs: non-steroidal anti-inflammatory drugs; TIA: transient ischemic 
attack; ALT: alanine aminotransferase; ALP: alkaline phosphatase; AP: prothrombin activity; AST: aspartate aminotransferase; HCV Ab: hepatitis C virus antibodies; 
ED: energy drink; Tbili: total bilirubin; Dbili: direct bilirubin; CAR: cardiology; CK NAC: creatine kinase; cm: centimeters; CPK: creatine phosphokinase; Cr: creatinine; 
ICD: implantable cardioverter defibrillator; DER: dermatology; DIG: digestive; EEG: electroencephalogram; USA: United States; PE: physical examination; ECG: 
electrocardiogram; COPD: chronic obstructive pulmonary disease; TEE: transesophageal echocardiography; TTE: transthoracic echocardiography; F: female; HR: 
heart rate; EF: ejection fraction; RR: respiratory rate; g/dL: grams/deciliter; GFR: glomerular filtration rate; GGT: gamma-glutamyl transferase; Hb: hemoglobin; HCO3: 
bicarbonate; HEM: hematology; HTN: hypertension; MI: myocardial infarction; CTR: cardiothoracic ratio; INR: international normalized ratio; pack-years index; IU/L: 
international units/liter; LDH: lactate dehydrogenase; bpm: beats per minute; ULN: upper limit of normal; M: male; MDMA: 3,4-methylenedioxymethamphetamine; 
mEq/L: milliequivalents/liter; Mg: magnesium; mg/dL: milligrams/deciliter; mm: millimeters; mL: milliliters; ml/min: milliliters/minute; mmHg: millimeters of 
mercury; mmol/L: millimoles/liter; ms: milliseconds; NEPH: nephrology; ng/ml: nanograms/milliliter; NEU: neurology; NT-proBNP: natriuretic peptide; OCT: optical 
coherence tomography; OPH: ophthalmology; PaCO2: partial pressure of carbon dioxide; PaO2: partial pressure of oxygen; CRA: cardiorespiratory arrest; CRP: 
C-reactive protein; pg/mL: picograms/milliliter; pg/L: picograms/liter; pH: hydrogen potential; Imaging: imaging test; PO4: phosphate; PSY: psychiatry; PTT: partial 
thromboplastin time; PT: prothrombin time; QTc: corrected QT; MRI: magnetic resonance imaging; rpm: respirations per minute; BP: blood pressure; SBP: systolic 
blood pressure; CT: computed tomography; TBI: traumatic brain injury; ADHD: attention deficit hyperactivity disorder; OCD: obsessive-compulsive disorder; TnI: 
troponin I; TNM: tumor staging system; U/L: units/liter; LV: left ventricle; RV: right ventricle. STEMI: ST-segment elevation myocardial infarction; NSTEMI: non-ST-
segment elevation myocardial infarction.
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