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ABSTRACT: A case report is given of a fatality resulting from caffeine intoxication as-
sociated with ingestion of an over-the-counter appetite suppressant. Caffeine is one of the
drugs most readily available to the general public. Present in many beverages and over-
the-counter compounds, caffeine has a relatively low toxicity. Fatalities from caffeine in-
toxication are rare, with seven cases previously reported in the English language literature.
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Caffeine is one of the drugs most commonly used by the American public today.
Present in many beverages, it also serves as an active ingredient in many over-the-counter
compounds purchased primarily for their stimulant, diuretic, or appetite-suppressant
effect. Despite caffeine’s relatively low toxicity, indiscriminate use of these compounds can
result in overdosage and possibly a fatal outcome.

Case Report

A 19-year-old female became ill with abdominal cramps following an afternoon of
bicycle riding. She retired early that evening, but family members stated that she was
awake and complaining of abdominal cramping in the early morning hours. At 3:00 a.m.
the father was awakened and found the subject, doubled over at the waist, lying on the
floor of her bedroom. She was in a semicomatose state with shallow, irregular breathing.
Mouth-to-mouth resuscitation was begun, and with the arrival of paramedical personnel,
the subject was found to be in coarse ventricular fibrillation. Appropriate treatment
including *cardioversion” was administered and the victim was immediately transported
to the hospital. On arrival at the emergency room at 6:01 a.m. the subject was unable
to maintain a normal cardiac rhythm. Despite continued resuscitation she died at 6:16 a.m.
without regaining consciousness and before any laboratory or diagnostic procedures
could be begun.

Family members related that the deceased had been in good health until the time of
her death, a fact confirmed by a routine clinic visit made six weeks before her death.
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Past medical history was unremarkable with the exception of a drop in body weight from
80 to 45 kg (180 to 100 lbs) over the preceding year as a result of self-imposed dietary
restrictions and the frequent use of varied, over-the-counter dietary aids. and reducing
lans.

P An autopsy ordered by the Hennepin County medical examiner showed evidence of
agonal aspiration of gastric contents but failed to demonstrate an anatomic cause of death.
Examination of stomach and duodenal contents disclosed remnants of partially dissolved
gelatin capsules. These capsules contained minute white beads that could be found through-
out the stomach. Aliquots of heart blood and stomach contents were initially screened by
thin-layer chromatography and revealed a high concentration of caffeine. No acidic, basic,
or other neutral drugs were present. Subsequent analysis of the individual white beads
from the gastric contents showed a high concentration of caffeine. Blood obtained from
the heart at the time of autopsy had a caffeine level of 18.1 mg/100 ml. The gastric con-
tents contained an estimated 18.0 g of caffeine. No other specimens were analyzed for
caffeine’s presence.

Investigation of the scene revealed three separate vitamin supplement compounds,
none containing caffeine. No over-the-counter dietary compounds were present.

Toxicology

Quantitation of caffeine in the blood followed the Type B procedure as outlined in
Methodology for Analytical Toxicology [1] with chloroform substituted for benzene in the
extraction procedure. The extract was then returned to an acid-aqueous phase with SN
hydrochlotic acid, and the absorption measured 273 nm on a Beckman DB-G spectro-
photometer, Whole blood standards of caffeine at 10 mg/100 ml and 20 mg/100 ml were
similarly prepared, extracted, and measured. For confirmation of identification, extracts
of the subject’s specimen were submitted without internal standards to gas-liquid chro-
matography using a Shimadzu 4B gas chromatograph with a flame ionization detector.
Columns 1.8 m (6 ft) long packed with 3.0% SE on Chromosorb W were used at an oven
temperature of 180°C. Retention time for the standards and the subject specimen was
4.5 min.

Discussion

Caffeine (1,3,7-trimethylxanthine) is a naturally occurring alkaloid found in many
plants distributed worldwide. It was discovered early in history, and its presence in society
today is due largely to the aqueous extracts of these plants as coffee, tea, cocoa, and
other substances. A powerful stimulant of the central nervous system, caffeine also
stimulates cardiac muscle, relaxes smooth muscle, increases gastric secretions, and pro-
duces diuresis [2].

Fatalities resulting from caffeine poisoning are rare, with only seven previously reported
cases [3-9] (Table 1). A possible explanation for this low frequency is the gastric irrita-
tion and vomiting that develop before absorption of toxic amounts can occur [3]. Normally
caffeine is rapidly and completely absorbed from the gastrointestinal tract with distribu-
tion in various tissues in approximate proportion to their water content [/0]. Transforma-
tion of caffeine is nearly complete with an average half-life of 3% h [10]. A fatal dose is
estimated at 10 g [2].

Caffeine toxicity can present as a spectrum of clinical symptoms. Most of these orig-
inate in the central nervous and circulatory systems and can follow ingestion of 1 g or
more of caffeine. Initially, insomnia, breathlessness, and excitement progressing to mild
delirium may be seen [2]. Sensory disturbances, diuresis, tachycardia, extrasystoles, and
elevated respirations as well as vomiting induced by potent gastric irritation can be present



MC GEE  CAFFEINE POISONING 31

’ 'S8T [e10,/0°8] s[id 121p 193UN0-3Y}-IAA0 9[ewWa} Po-Teak-6] EET9 R4
r 9'01 [BI0 /umous[un sjo[qe) Aulajyed o[ewa) plo-Ieak-p¢ £aARID pUe JUIN],
£ S8°ST [el0/Q'€ s19[qe} enbe-11], a[ewrd) plo-eah-¢  JouueD pue orei(q
o T [e10/0°71-S'9 plofey[e auRljed o[ewa) plo-1eak-/7 [e 18 noIs|y
6 6L [e10/0°0S tt a[eud) plo-1aLk-Gf ApIep-zsnic)
8 T [e10,/0']T uornn[os 9)eOZUIq WINIPOS Uf JUDJIEd a[ewr p[o-Ieak-f9 ysmoyiog

wepounsod Q'pOT
VA urRPowlue (°f/ [e10,/0']T UoIIN[os 9}BOZUQ WINIPOS Ul JULAJJLD s[ew po-yjuour-Gf ofereg
9 T STIOUDARIIUL/T € uonn[os durRYed SjeuId)-pjo-Jeak-Gf  USUIEI[IeA pUR B[AYOf
QoudIeY [ur gof /Sw uoneISIUTWPY 20Inog 100iqng Joyny
‘poofg uf [0A3] Jo ooy /8

“aso(] parewrisg

‘uonisadur autaffvo wiolf Suynsas sanavInf—1 AIAV.L



32 JOURNAL OF FORENSIC SCIENCES

[2,3]. Convulsions result from the central stimulating effect with death caused by respira-
tory failure [2]. Hyperglycemia and ketonuria associated with caffeine toxicity have been
reported [/1]. These latter findings may be attributed to a stress reaction or the xanthine’s
ability to mimic the metabolic effects of the cathecholamines including lipolysis, glyco-
genolysis, and gluconeogenesis {2, 11].

Over-the-counter obesity control products were represented by phenylpropanclamine,
benzocaine, and methylcellulose [/2]. Phenylpropanolamine, a sympathomimetic agent
chemically and pharmacologically related to ephedrine and amphetamine, may represent
the primary pharmacologic agent in over-the-counter appetite suppressants [/2]. Caffeine
is added in various amounts to many of the appetite suppressants, possibly for its diuretic
effect. Those products containing both caffeine and phenylpropanolamine should be con-
sidered in postmortem examinations because of their possible additive effect on cardiac
stimulation [/2].

Despite the low incidence of caffeine toxicity, the ready availability of caffeine-contain-
ing compounds to the general public raises serious questions regarding their possible risk.

Summary

A case of fatal caffeine intoxication is presented with comments on the clinical presenta-
tion and toxicologic findings. A listing of the fatalities resulting from caffeine poisoning
previously reported in the English language literature is also included.
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