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In January 2016, the Tennessee Poison Center and Tennessee
Department of Health learned of the deaths of two adoles-
cents, and the nonfatal intoxication of two other adolescents,
after ingestion of a mixture of racing fuel (approximately
100% methanol) and a carbonated soft drink. The Tennessee
Department of Health reviewed medical records and police
reports to learn more about the racing fuel source, assess
ongoing risk, and guide prevention efforts. These are the first
reported deaths in the United States associated with ingestion
of this racing fuel mixture.

Police investigators reported that one of the decedents
obtained approximately one half gallon (1.9 L) of an unknown
brand of racing fuel from a family friend’s residence. Unknown
quantities of racing fuel and the carbonated soft drink were
subsequently mixed in a 2L bottle, and consumed at a party,
presumably as a substitute for ethyl alcohol. The two surviving
adolescents reported drinking approximately 2 ounces (59 mL)
of the mixture. The amount consumed by the two decedents
is unknown, although an empty 2L bottle was recovered at
the scene. According to police reports, no other adolescents
interviewed reported ingesting the mixture.

The first decedent, a male aged 16 years, was found dead
at home approximately 11 hours after ingesting the mixture.
The second decedent, also a male aged 16 years, was observed
having seizure-like activity at home approximately 12 hours
after ingestion and was transported to a local emergency
department. Initial laboratory tests were notable for severe
metabolic acidosis and a blood methanol level of 175 mg/dL
(the presence of any methanol is abnormal). He was treated
with aggressive measures, including fomepizole, a competitive
inhibitor of alcohol dehydrogenase, and hemodialysis; however,
he died 5 days after ingestion. The two surviving adolescents
were evaluated in emergency departments 20-23 hours after
ingestion, reported to have normal laboratory evaluations,
and released.

The life-threatening component of the consumed mixture,
racing fuel, is approximately 100% methanol. Methanol is
an organic solvent commonly found in laboratory, indus-
trial, automotive, and residential products (7). Methanol is
metabolized to formaldehyde and then to formic acid, which
accumulates in the optic nerve and optic disc and is highly
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cytotoxic (2). As little as 15 ml (0.5 ounce or 1 tablespoon) of
methanol can be fatal (7).

The initial signs and symptoms of methanol intoxication are
similar to those of ethanol intoxication. After a latent period
of 6-36 hours, depending upon the amount ingested, patients
develop drowsiness and gastrointestinal symptoms (nausea,
vomiting, and abdominal pain), reflecting the metabolism
of methanol, via formaldehyde, to formic acid. Concomitant
consumption of ethanol can prolong the latent period (2).
Later, more serious symptoms, including visual disturbances,
abnormal respiration, altered mental status, seizures (related
to metabolic derangement or brain injury), cerebral edema,
and death, can occur (2—4). However, the absence of severe
signs or symptoms after ingestion should not deter medical
evaluation (7); early medical assessment and rapid treatment
can increase chances for survival (2,5).

The surviving adolescents had not heard of or consumed this
racing fuel and carbonated soft drink mixture before; however,
they reported that one of the decedents learned of the mixture
on a trip to Kansas approximately 1 month earlier. State and
national poison control and public health officials who were
questioned were unaware of this practice. However, outbreaks
of methanol poisoning caused by novice or illicit production of
spirits have been previously documented in the United States
and around the world, sometimes causing hundreds of deaths
per outbreak (6-8). These dangerous beverages are produced
as a cheap substitute for ethyl alcohol, often in areas where
alcohol is banned or expensive. Methanol is a known byproduct
of fermentation and is found at safe levels in most alcoholic
beverages; however, if the distillation process is performed
incorrectly, as can occur in home-brewed or illicit beverages,
methanol levels can be dangerously elevated (8).

The American Association of Poison Control Centers Toxic
Exposure Surveillance System includes 7,183 reports of metha-
nol exposure for the period 2011-2014; among these expo-
sures, 660 (9.2%) were intentional. Among all 7,183 persons
exposed, 477 (6.6%) patients who survived had symptoms of
moderate or major toxicity,* and 33 (0.5%) died. However,

*From definitions used by the Toxic Exposure Surveillance System. Moderate
toxicity: The patient exhibits some symptoms as a result of the exposure, but
they are minimally bothersome. The symptoms usually resolve rapidly and
often involve skin or mucous membrane manifestations. The patient returns
to a preexposure state of well-being and has no residual disability or
disfigurement (examples include mild gastrointestinal symptoms, drowsiness,
and sinus tachycardia without hypotension). Major toxicity: The patient exhibits
symptoms as a result of the exposure which are life-threatening or result in
significant residual disability or disfigurement (examples include patients who
require intubation and mechanical ventilation or have cardiovascular instability).
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a more accurate estimate of the methanol case-fatality rate
considers the proportion of deaths among all persons who
had moderate or major toxicity (33 of 510 [6.5%]), because
the persons in these groups were most likely to be at risk for
death. With the exception of three patients (aged 13—19 years),
all methanol exposure deaths occurred among persons aged
220 years (9).

Parents, community educators and leaders, and the medical
and public health communities are important in the monitor-
ing of similar practices among adolescents, and in consistently
reinforcing the message that methanol is a highly toxic sub-
stance that can cause serious illness and death. The Tennessee
Department of Health has developed educational materials for
use by community educators statewide, including a one-page
brief fact sheet and didactic presentation. These educational
materials include background information on the mixture
of racing fuel and the carbonated soft drink, symptoms of
methanol ingestion, recommendations to seek medical care
as soon as possible, and 24/7 contact information for the
Tennessee Poison Center and Tennessee Department of Health.
Collaborative prevention efforts among the Tennessee Poison
Center, the Tennessee Department of Health, and local com-
munities are ongoing,.
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