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The availability of caffeine-containing energy beverages, combined with aggressive
marketing and urban legend, has promoted their widespread use, particularly among
adolescents. The caffeine content of these products is presently unregulated. Rapid growth
in the consumption of these supplements has resulted in increasing reports of caffeine
poisoning. This article provides a review of caffeine’s pharmacokinetics and describes the
clinical manifestations and management of caffeine toxicity. Suggestions for future
research are also offered.
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By promising immediate energy and decreased fatigue,
energy drink brands have created a $3.5 billion yearly

industry [1]. Aggressive marketing campaigns featuring
celebrities and athletes target adolescents and young
adults. A culture of blogs, urban legends, and “under-
ground” chic has further increased their appeal. In 2006,
more than 30% of adolescents reported using energy
drinks, an increase of more than 3 million teens in 3 years
[2]. The wide availability of the beverages, from grocery
stores, convenience stores and school bookstores makes
them readily accessible for purchase by adolescents, even
though the products often retail for more than twice the
price of “traditional” soft drinks. Although the media has
clearly identified the trend toward increasing adolescent
energy drink use, little medical literature describes this
phenomenon. The goals of this article include identifying
major ingredients of energy drinks, as well as a discussion
of the pharmacology and toxicology of caffeine.
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Caffeine
The key ingredient in most energy drinks is caffeine,
supplemented by a wide variety of amino acids, B vitamins,
and herbal supplements [3]. Caffeine is found in a wide
variety of beverages and pharmaceuticals, and has been
called the most commonly used psychoactive substance in
the world [4]. Major sources in the North American diet
include coffee and tea for adults, and carbonated sodas,
energy drinks, and chocolate for children and adolescents.
A range of caffeine concentrations are found in brewed
coffee (56-100 mg/100 mL), instant coffee and tea (20-
73 mg/100 mL), and colas (9-19 mg/100 mL) [5]. Smaller
amounts can be found in chocolate (5-20 mg/100 g) and
cocoa (7 mg/5 oz cup) [6]. In addition, over-the-counter
medications such as NoDoz and Midol contain between
100 and 200 mg of caffeine per tablet [6].

Average caffeine consumption in the United States and
Canada ranges from approximately 1 mg/kg per day in
children to 3 mg/kg per day in adults [7,8]. Intake has been
known to be much higher in certain European countries
such as Denmark, where consumption reaches 7 mg/kg per
day [3]. Canadian recommendations for daily caffeine are
no more than 85 mg for children aged 10 to 12 years, no
more than 300 mg in women of childbearing age, and
no more than 400 to 450 mg in the remaining adult
population [9].

The Food and Drug Administration has limited the
caffeine content of sodas to 65 mg per 12 oz (18 mg/
100 mL); however, energy drinks are not currently subject
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Table 1 Energy drink products with caffeine content, selected additional ingredients and calories per container.

Product
Caffeine
content

Container
size

Caffeine per
container Also Contains

Calories per
container

Full Throttle (Original) 300 mg/L 16 ounces 144 mg Guarana, taurine, carnitine, ginseng 200
Monster (Original) ** 16 ounces ** Guarana, taurine, carnitine, ginseng,

inositol, glucuronolactone
200

Mountain Dew Amp
Energy

295.8 mg/L 8.4 ounces 71 mg Guarana, taurine, ginseng 120

Diet Pepsi Max 194.5 mg/L 12 ounces 46 mg Ginseng 0
Red Bull 320 mg/L 8.4 ounces 80 mg Taurine, inositol, glucuronolactone 110
Rockstar Energy
Drink

333.3 mg/L 16 ounces 160 mg Guarana, taurine, carnitine, ginseng,
inositol, ginko, milk thistle

280

SoBe No Fear 362.5 mg/L 16 ounces 174 mg Guarana, taurine, carnitine, ginseng,
inositol, grape seed extract

260

Coffee (Brewed) 420 mg/L 8 ounces 100 mg N/A 0-5
Coca-Cola 95 mg/L 8 ounces 34 mg N/A 97

* All product information derived from manufacturer websites or product label ** Listed as "energy blend" – caffeine content unknown.
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to the same Food and Drug Administration regulations
[10]. Energy drinks such as Red Bull and SoBe No Fear
often contain between 14 and 31 mg of caffeine per
100 mL [10]. Although their caffeine concentration (in
milligrams per milliliter) may be similar to coffee, energy
drinks are often packaged in significantly higher volumes,
resulting in increased caffeine intake. SoBe No Fear
contains 141 mg of caffeine per 16 oz (473 mL) bottle,
the equivalent of 1 1/2 cups of brewed coffee, or 4 cans of
regular Coca-Cola (Table 1).
Guarana and Other
Caffeine-Containing Ingredients
Guarana is derived from the seeds of Paullinia cupana, a
South American plant known for its stimulant properties.
Guarana contains large amounts of caffeine (4%-8%),
theobromine, theophylline, and a high concentration of
tannins [11]. Although caffeine concentration may vary
widely in guarana preparations, 3 to 5 g of guarana
provides approximately 250 mg of caffeine [12]. The
effects of guarana ingestion are necessarily similar to
caffeine; however, the duration of action may be much
longer with guarana because of the presence of saponins
and tannins [13].

Besides guarana, other caffeine-containing herbal ingre-
dients found in energy drinks include kola nut, tea, yerba
mate, and cocoa [14]. Inclusion of these ingredients does
not necessitate caffeine labeling, and their presence may
not be included in calculations of caffeine content. They
nonetheless contribute to the overall caffeine content of
a beverage.

Taurine
Taurine, the most abundant amino acid in animal tissue, is
produced by the metabolism of methionine and cysteine
[15]. Taurine plays a role in multiple metabolic processes,
ranging from osmoregulation to antioxidation to glycolysis
[16]. Dietary sources include meat, dairy products, and
fish; an average diet provides 20 to 200 mg of taurine daily
[16]. In addition, the belief that taurine is essential during
neonatal development led to its supplementation of infant
formula in the early 1980s, even though this practice has
never been rigorously studied [17]. Taurine is an essential
amino acid in cats where its deficiency leads to retinal
degeneration [18]. As a dietary supplement, taurine is
marketed for promotion of biliary health, eye health, and
prevention and treatment of congestive heart failure. Little
is known regarding the effects of high-dose or long-term
taurine use in children and adolescents.
Ginseng
Ginseng, or Panax ginseng, is an East Asian herb that has
been used for centuries to improve memory and stamina
[19]. Although little medical literature supports these uses,
ginseng has been incorporated into a variety of energy
drinks. Although adverse effects associated with ginseng
use tend to be mild, more serious complications have been
reported, including diarrhea, vaginal bleeding, severe
headache, and Stevens-Johnson syndrome [20,21]. Many
of these effects may be attributed to contaminants;
agranulocytosis in 4 patients taking ginseng had been
linked to unreported phenylbutazone and aminopyrine
contained in the preparation [22]. Herb-drug interactions
in ginseng use include decreased international normalized
ratio when concomitantly used with warfarin and the
theoretical risk of hypoglycemia when used with antidia-
betic agents [23,24]. A ginseng abuse syndrome has also
been reported, characterized by morning diarrhea, hyper-
tension, rashes, insomnia, and irritability [25]. Little is
known regarding the effects of ginseng in children and
adolescents [26].
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Carnitine
Carnitine is an amino acid derivative that plays a vital
role in the β-oxidation of fatty acids. Carnitine is found in
significant quantities in the average diet, but both
congenital and acquired deficiency states exist, which
are often characterized by profound muscle weakness
[26,27]. Supplementation of the active isomer (levocarni-
tine) has been reported for a number of illnesses,
including primary carnitine deficiency, end-stage renal
disease, valproate toxicity, and dementia. Adverse effects
described in carnitine supplementation include nausea,
vomiting, abdominal pain, and diarrhea [28]. In patients
with a known seizure disorder, an increase in seizure
frequency has been described with carnitine use; in
addition, de novo seizures have been reported with
carnitine supplementation [29]. One study described no
significant change in muscle carnitine stores of athletes
during strenuous exercise, whereas others demonstrate no
increase in exercise tolerance with carnitine supplementa-
tion [30-32]. However, energy drink and bodybuilding
supplement manufacturers continue to promote carnitine
as a means to burn fat and increase stamina [33].
Pharmacokinetics of Caffeine
Caffeine, or 1,3,7-trimethylxanthine, is rapidly and com-
pletely absorbed after oral ingestion, with nearly 100%
bioavailability [34]. Ingested caffeine reaches peak plasma
concentration within approximately 30 to 120 minutes,
depending on gastric contents. Caffeine is 10% to 35%
protein bound and is rapidly redistributed from blood to all
tissues [35]. It readily crosses the blood-brain barrier and
placenta, and can be found in breast milk [36,37]. Its
volume of distribution is 0.61 L/kg [38].
Caffeine is metabolized chiefly in the liver via cyto-

chrome P-450 isozyme CYP 1A2 [34]. In adults, the major
primary metabolite is 1,7-dimethylxanthine (para-
xanthine); other primary metabolites include 3,7-dimethyl-
xanthine (theobromine) and 1,3-dimethylxanthine
(theophylline) [39]. These dimethylxanthines are physio-
logically active metabolites that likely contribute to the
clinical effects of caffeine [6]. Repeated demethylation
followed by hydroxylation leads to the final metabolites of
1-methylxanthine and 1-methyluric acid, respectively,
leaving only 1% to 5% of ingested caffeine to be excreted
unchanged in the urine [34].
Caffeine elimination follows Michaelis-Menten kinetics

with an elimination half-life ranging from 3 to 6 hours
in healthy individuals [5]. Multiple factors, including
age, sex, and concomitant exposures, can affect time to
elimination. In neonates, the elimination half-life is
extremely prolonged, nearing 100 hours, but approaches
adult ranges by 6 months of age [40]. The half life has
also been reported to be 20% to 30% shorter in females
but is prolonged 2- to 3-fold during the third trimester
of pregnancy [41-43]. The presence of hepatic disease or
CYP 1A2 inhibitors (such as estrogen-containing oral
contraceptives, disulfiram, and cimetidine) can prolong
methylxanthine elimination [44,45]. In contrast, cigar-
ette smoking results in a 2-fold increase in the rate
of caffeine elimination; smoking cessation transiently
leads to more than a 200% increase in serum caffeine
levels [5,6,46].
Pharmacology
As a member of the methylxanthine family, caffeine is a
structural analog of adenosine and a functional adenosine
receptor antagonist [47]. Antagonism at presynaptic
alpha-1 receptors leads to an increase in peripheral
catecholamine release with subsequent activation of post-
synaptic β-adrenergic receptors [48]. The resulting nor-
epinephrine, dopamine, and serotonin release in the brain
reverses the centrally mediated adenosine effects of
sedation and anticonvulsant activity [6]. Caffeine also
inhibits phosphodiesterase, which breaks down intracel-
lular cyclic adenosine monophosphate, a postsynaptic
second messenger responsible for β-adrenergic stimula-
tion. This also leads to increased adrenergic tone in the
peripheral and central nervous systems [49].
Clinical Manifestations, Toxicity
In 2005, more than 4600 calls were made to the American
Association of Poison Control Centers (Washington, DC)
for questions regarding caffeine. Of those, 2600 involved
patients younger than 19 years, and 2345 required
treatment in a health care facility. There were no deaths
attributed to caffeine in 2004 or 2005 [50,51]. There are no
available data on the proportion of these calls credited to
energy drink use.

Most caffeine intoxications are mild; adverse effects,
such as nausea and palpitations, begin at low doses and
serve to prevent further intake. The quantities of caffeine
contained in single servings of energy drinks are not
generally high enough to produce severe symptoms;
however, at least one death has already been attributed
to energy drink use [52]. Patients with preexisting
cardiac pathology or a history of seizures may be at
greater risk. In addition, the popularity of energy drinks
has led to increased marketing of caffeine supplements
in pill form (ie, Venom Hyperdrive). The simultaneous
and excessive use of these products may lead to serious
adverse effects.

The primary clinical manifestations of caffeine exposure
and overdose result from the effects of adrenergic
stimulation. In small doses, patients experience the desired
effects of heightened arousal and improved mood and
cognition. Caffeine-containing energy drinks have been
demonstrated to improve reaction times, increase aerobic
and anaerobic endurance, and decrease driver sleepiness
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[53-55]. The additive effects of other stimulant ingredients,
such as taurine, require further study [55].

However, even in low doses (N3 mg/kg per day), caffeine
can have undesirable adverse effects, including headache
[26]. In one study of children and adolescents with daily
headaches and excessive soda consumption (N1.5 L daily;
average caffeine intake, 192.88 mg/d), 33 of 36 subjects
experienced complete resolution of headache with caffeine
abstinence. The remaining 3 subjects described a marked
decrease in headache frequency [56]. These headaches may
be attributed to caffeine itself or caffeine withdrawal [57].

Larger caffeine exposures are associated with increased
adverse effects, including nausea, irritability, palpitations,
and insomnia. Caffeine has been demonstrated to increase
the number of awakenings during sleep, sleep latency (the
time to onset of sleep), and sleep interruptions [58,59].
The magnitude and long-term effects of caffeine-induced
insomnia in children and adolescents are unknown. After
accidental or intentional overdose, one of the initial
symptoms is often profound emesis. Caffeine-induced
vomiting may be refractory to treatment with traditional
antiemetics. Patients may also experience gastroesophageal
reflux symptoms and abdominal pain.

Despite its large therapeutic window, massive overdoses
of caffeine may result in life-threatening toxicity. The lethal
dose of caffeine has been described as 5 to 10 g in healthy
adults; however, this number may be lower in individuals
with preexisting cardiac or seizure disorders [60]. Multiple
vital sign abnormalities have been described in the setting
of caffeine toxicity, including hyperthermia, tachypnea,
tachycardia, and blood pressure lability [61,62]. Hyperther-
mia results from increased adrenergic tone and subsequent
metabolic demands, whereas tachypnea is caused by
caffeine stimulation of medullary respiratory centers. This
effect forms the basis of caffeine therapy for neonatal apnea.

Cardiovascular
In the setting of caffeine toxicity, sinus tachycardia is
almost always present, and supraventricular tachycardia
has been commonly described; the latter may result from
adenosine antagonism [63]. Several tachyarrhythmias,
including atrial and ventricular ectopy, atrial fibrillation,
ventricular tachycardia, and ventricular fibrillation, have
been described in caffeine-poisoned patients [52,64-67].
Ventricular fibrillation refractory to resuscitation attempts
was reported in one patient with a history of mitral
valve prolapse; underlying structural disease may increase
risk of dysrhythmia [52]. Excessive caffeine use has also
been associated with one case of myocardial infarction in a
young woman with no cardiac risk factors. The authors
postulated that coronary artery vasospasm is the mechan-
ism for ischemia [66,68]. The link between long-
term caffeine use and myocardial infarction remains
controversial; however, one recent study describes a close
temporal association between coffee drinking and myo-
cardial infarction.
Central Nervous System
Central nervous system toxicity may initially manifest with
irritability that progresses to lethargy and coma. Myoclonic
jerks, clonus, hallucinations, and opisthotonos have been
described in the setting of acute caffeine toxicity [69-72].
Caffeine-induced seizures may occur at low doses in
susceptible individuals or as a result of overdose. One case
series of 4 adults with new-onset seizures questioned an
association with heavy energy drink use [64]. The
consumed ingredients shared by these 4 patients included
caffeine, guarana, taurine, inositol, carnitine, and vitamins.
Each of these patients reported no further seizure activity
after abstinence from energy drink use. Cerebral edema
and markedly elevated intracranial pressures have also
been reported [71].

Renal
Caffeine is a well-known diuretic; however, long-term use
may result in diminished diuretic effect [73]. Regardless,
energy drinks should not be mistaken for sports drinks,
whose primary purpose is rehydration in the setting of
exercise or fluid loss [26]. Caffeine use also leads to
hypokalemia, which may be profound (b2.5 mmol/L). The
proposed mechanisms for caffeine-induced hypokalemia
include adrenergic β2-receptor agonism and diuresis [69].

Musculoskeletal
Rhabdomyolysis is an unusual complication of caffeine
toxicity that has been reported after massive overdose.
One proposed mechanism for muscle injury is tetanic
contraction of skeletal muscle, resulting from sequestra-
tion of intracellular calcium [74]. Caffeine-induced
rhabdomyolysis has produced serum creatine phospho-
kinase levels of more than 28 000 IU/L and long-term
renal impairment [74,75]. In addition, hypokalemic
paralysis has been reported in the setting of excessive
caffeine use [76]. Hypokalemia itself may precipitate or
worsen rhabdomyolysis.
Laboratory Findings
Hypokalemia is the sine qua non laboratory abnormality in
caffeine intoxication. The presentation of vomiting,
tachycardia, and hypokalemia should prompt a search for
methylxanthine or other β-agonist exposure (ie, albuterol,
clenbuterol). Hyperglycemia is common in caffeine
toxicity, secondary to increased lipolysis, glycogenolysis,
and gluconeogenesis [77]. Leukocytosis, mild metabolic
acidosis, ketonuria, hypophosphatemia, and hypocalcemia
have also been described [61].

Qualitative testing for caffeine has limited use; the
substance is nearly ubiquitous. Quantitative analysis of
serum caffeine levels is readily performed at most
institutions that care for neonates; however, the magnitude



39Energy drinks: the new eye-opener for adolescents
of caffeine toxicity is determined clinically, and serum
levels in acute intoxication have little use but may be useful
in confirming the diagnosis.
Management
Treatment of patients with caffeine toxicity must begin
with careful and immediate assessment of the patient's
airway, breathing, and circulation. Intravenous access
must be established and noninvasive monitoring devices
used. Oxygen should be administered if necessary, and a
fingerstick glucose level should be rapidly obtained.
Serum electrolytes, including calcium and phosphorus,
should be obtained. Serial electrocardiograms are indi-
cated in any patient with palpitations, chest pain, or vital
sign abnormalities.
Although activated charcoal does adsorb caffeine,

patients demonstrating caffeine toxicity after energy drink
ingestion often present to care more than 1 hour after
ingestion, because they experience unexpected symptoms.
Given the rapid absorption of caffeine, there will be little
benefit to administration of single-dose charcoal in clinical
settings. Multiple-dose activated charcoal has proven to be
effective in enhancing the elimination of theophylline
[78,79]. The structural and pharmacologic similarities of
caffeine and theophylline provide for a theoretical benefit in
caffeine toxicity; however, rigorous support for this practice
has not yet been demonstrated. In any event, multiple-dose
activated charcoal would be difficult to administer because
of the repeated emesis that is common in methylxanthine
toxicity. Contraindications to activated charcoal include
seizures, emesis, and the potential for aspiration due to lack
of definitive airway maintenance [80,81].
Other methods of enhanced elimination, such as

charcoal hemoperfusion, hemodialysis, and exchange
transfusion, have been used in the treatment of caffeine
toxicity. Charcoal hemoperfusion has historically been the
most effective method for enhanced elimination of caffeine
and other methylxanthines, decreasing the half-life to
approximately 2 hours [82,83]. However, charcoal hemo-
perfusion is no longer widely available. Hemodialysis has
been used with success and carries the additional benefits
of availability, familiarity, and safety [71,84]. Patients who
are considered too unstable for hemodialysis, such as
those with hypotension, may benefit from continuous
venovenous hemofiltration; however, its use has not yet
been reported in methylxanthine toxicity. Other mod-
alities, such as peritoneal dialysis and exchange transfu-
sion, have been used with success in methylxanthine
toxicity but have limited applicability [70,71].

Cardiovascular
Hypotension resulting from adrenergic β2-receptor–
mediated vasodilatation should initially be treated with
crystalloid resuscitation using either 0.9% sodium
chloride solution or lactated Ringer's solution in serial
intravenous boluses of 20 mL/kg. Refractory hypotension
is an indication for vasopressors, such as phenylephrine
or norepinephrine, which lack β2-adrenergic agonist
activity. Vasopressin use has also been reported [84]. If
hypotension persists, β-adrenergic antagonists such as
esmolol, propranolol, and metoprolol have been found,
albeit counterintuitively, to be a successful treatment
modality for hypotension by overcoming β2-adrenergic
agonism [85,86].

Benzodiazepines may be used in the treatment of
supraventricular dysrhythmias; by decreasing peripheral
catecholamine release and concomitant postsynaptic
β-receptor stimulation, benzodiazepines may also facil-
itate rate control in sinus tachycardia [63]. Calcium
channel blockers and β-adrenergic antagonists are also
effective in treating these tachyarrhythmias [86,87].
Management of ventricular dysrhythmias centers on the
use of lidocaine and amiodarone for stable monomorphic
ventricular tachycardias, with sotalol and procainamide
as potential treatment alternatives [62,88]. Comparative
studies performed on the efficacy of various antiar-
rhythmics in caffeine poisoning have found β-adrenergic
antagonists, such as esmolol and propranolol, as well as
calcium channel blockers, such as verapamil, to be
effective in abolishing potentially lethal ventricular
dysrhythmias associated with caffeine poisoning
[52,89]. Any unstable patient manifesting a malignant
dysrhythmia should be treated via traditional advanced
cardiac life support protocols.

Metabolic derangements, such as hypokalemia, hypo-
magnesemia, hypophosphatemia, and hypocalcemia,
should be corrected [90]. In the presence of electrocardio-
gram abnormalities, such as T-wave deflections or QTc
prolongation, electrolytes such as potassium and calcium
should be repleted [91].

Central Nervous System
Milder neurologic symptoms, such as insomnia, anxiety,
restlessness, and tremor, can all be appropriately treated
with benzodiazepines, such as diazepam (0.1 mg/kg initial
dose) or lorazepam (0.05-0.1 mg/kg initial dose).
Benzodiazepines should also be the first-line therapy for
caffeine-induced seizures [52,67]. If seizure activity is
refractory to benzodiazepine therapy, barbiturates are
indicated [92]. We recommend the addition of a
barbiturate if more than 0.5 mg/kg of diazepam or
0.1 mg/kg of lorazepam is given without cessation of
seizures. The use of barbiturates may necessitate endo-
tracheal intubation to support central nervous system and
respiratory depression. In the intubated patient, propofol
can be initiated with a 125 to 300 μg/kg continuous
infusion titrated to effect; however, propofol should not
be administered routinely in children younger than
3 years. Phenobarbital may also be used; its safety in
children has been well documented. A loading dose of
10 to 20 mg/kg can be given. Phenytoin has not been
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found to demonstrate any benefit in treating methyl-
xanthine-induced seizures [93-95]. Emergent critical care
and/or neurology consultation is warranted in patients
with status epilepticus refractory to therapy; continuous
electroencephalogram monitoring may be indicated.

Musculoskeletal
Rhabdomyolysis must be treated aggressively with con-
tinuous infusion of isotonic crystalloid solutions to
maintain a urine output of 2 to 3 mL/kg/h [75,96]. As
mentioned previously, judicious use of benzodiazepines is
indicated to control muscle contractions and seizures.

Withdrawal
The caffeine withdrawal syndrome has been well
described, with symptoms including yawning, fatigue,
depression, anxiety, and headache with cessation of
caffeine [97]. Withdrawal symptoms generally occur
within 12 to 24 hours of cessation, peak at 20 to
48 hours, and may last for up to 1 week [98]. One
study of children demonstrated decreased reaction time
during the caffeine withdrawal period. In addition, the
children displayed decreased attention for up to 1 week
after cessation of caffeine use [97]. The implications of
prolonged inattention in school-aged children are very
concerning; further implications as to variability in
caffeine intake and attention require additional study.
Future Research
Several areas require investigation to further characterize
the effects of long-term energy drink use in children and
adolescents. One of the most worrisome is the combina-
tion of energy drinks with alcohol. Urban legend and pop
culture have contributed to the mystique that energy
drinks may prevent the depressant effects of intoxication
when consumed with alcohol [99]. Instead, a recent study
described no change in alcohol effects when combined
with energy drinks [100]. The potential risk for injury or
excessive intoxication in adolescents combining energy
drinks and alcohol is very concerning. Another area of
needed research is the long-term neuropsychiatric seque-
lae of energy drink use, as well as the overall impact of
insomnia in children and adolescents. Another is the
contribution of energy drinks to the epidemic of child-
hood obesity and psychiatric illness, including attention-
deficit/hyperactivity disorder. Finally, a vital area of
investigation is that of addiction research in adolescents
chronically using energy drinks, given adult literature
that links caffeine dependence to both tobacco and
alcohol use [101-104].

From a policy perspective, there are currently no
regulations that require the reporting of caffeine
content on energy drink product labels. However,
significant momentum is building for legislation requir-
ing accurate labeling.
Summary
Clinicians should screen for energy drink use among
their patients. Screening can identify symptoms related
to toxicity and give patients greater understanding of the
risks of high-dose and long-term energy drink use.
When caffeine toxicity is suspected, immediate consulta-
tion with a regional poison control center or toxicologist
is recommended. Clinicians should report all suspected
cases of energy drink toxicity to a poison control center
because the pooled data generated by poison control
center and clinician-initiated surveillance will provide
the data to drive federal analysis and legislation on
these products.
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