


mmol/L. The measured serum osmolality was 503 mQOsm/kg,
and osmolar gap, 193 mOsm/kg. The patient’s arterial blood
gas resulc on room air was pH 7.36, Pco, 42 mm Hg, Po, 84
mm Hg, and oxygen saturation 91%.

The serum drug screen result was negative for ethanol,
acetaminophen, salicylates, and tricyclic antidepressants. The
urine drug-of-abuse screen was negative for amphetamine,
barbiturares, benzodiazepines, cocaine metabolite, methadone,
opiates, and cannabinoids. The serum methanol concentration
was 589 mg/dL, and serum ethylene glycol level was less than 5
mg/dL.

The patient received intravenous crystalloid infusion for
transient hypotension. Four hours after ingestion, an
intravenous loading dosc of fomepizole 15 mg/kg was
administered, followed by 1 dose of 10 mg/kg 12 hours later for
methanol toxicity. Treatment was changed to a constant
infusion of 10% ethanol because of provider preference after a
change in attending physicians. Subsequent serum ethanol
concentrations ranged from 227 to 55 mg/dL. Hemodialysis
was begun 9 hours after ingestion and continued for a rotal of
12 hours. At 44 hours after ingestion, the patient’s methanol
concentration was 22 mg/dL and the ethanol infusion was
discontinued. The partient’s visual acuity was not impaired
during his medical hospitalization. He was transferred to a
psychiatric facility.

This report was deemed exempt by the insticutional review

board.

DISCUSSION

The report of an increased ethanol concentration by the
breath analyzer in a patient with methanol poisoning is unique.
Our patient had a potentially lethal serum methanol
concentration from ingesting gas-line antifreeze that contained
99% methanol. The breath analysis indicated that he had an
excess amount of ethanol in his blood, consistent with public
intoxication, as reported to the ED by law enforcement.
Additional history and laboratory evaluation revealed that che
patient had ingested methanol, not ethanol. Fortunately,
because of early treatment, the patient did not develop
significant acidosis or optic nerve injury.

The Intoxilyzer series breath analyzer is widely used in
screening of potentially intoxicated persons.”® It is designed to
estimate blood ethanal concentration by measuring breath
ethanol concentration with infrared spectroscopy. A subject
blows air through a mouthpiece into the chamber of the
instrument. Infrared filters are used to measure infrared
absorption at specific wavelengths that is interpreted by a
microprocessor, which calculates an ethanol concentration or
detects an interferent, The instrument displays a digital reading
indicating a breath ethanol concentration or an “interferent”
detection. The infrared absorption method is fast and
convenient to use for breath-ethanol analysis. However,
interference with the ethanol analysis may occur if the
interfering substance has similar properties as ethanol, such as
being a volatile compound with enough vapor pressure to pass

from the blood into the breath, and absorbs infrared light at the

same wavelength regions as the ethanol molecule.®”-'

Methanol and ethanol both have strong infrared vapor-phase
absorption at the 3.4 micron region,'" which can explain why
methanol might be detected and reported as ethanol by this
method.

The Department of Public Safety, State of Utah, checks its
breath alcohol analyzer devices every 30 to 40 days for accurate
ethanol readings with a standard ethanol stock solution using a
breath simulator device. The calibration records for the specific
device used in this case were not available.

The Intoxilyzer device prints the result of the breath test,
with the numeric value in weight of ethanol per volume of
breath (g/210 L) or displays an “interferent” message. An
interferent message indicates the detection of 2 compound other
than ethanol. If the interferent concentration is less than 0.01
8/210 L, the Intoxilyzer 5000EN can determine the
contribution of an interferent (eg, acetone, toluene) to the
breath ethanol concentration and will generate a corrected
result, with the message “interferent subtracted.” If the
interferent concentration is greater than 0.01 g/210 L, the
device will abort the test and print “interferent detected.” In
our case, the device reported an ethanol result without aborting
the test, confirming the officer’s impression of public ethanol
intoxication.

Intoxilyzer devices can detect and indicate substances other
than ethanol as interferents. In a study of 31 driving-under-the-
influence subjects with breath analysis displaying interferents,
subsequent blood analysis confirmed the presence of high
concentrations of acctone, isopropanol (2-propanol), and
methyl ethyl ketones as the most common types of interferents.®

However, there is documentation that some interferents are
improperly detected as ethanol. The Intoxilyzer 5000 displayed
a false digital ethanol reading in a cabinet worker exposed to
lacquers and paint thinners. Blood analysis confirmed the
presence of toluene, with no ethanol present.'? An in vitro
study used breath simulators to characterize the response of the
Intoxilyzer 5000 to 5 solvents, including methanol.

Of the 5 solvents, toluene, m-xylene, o-xylene, and
isopropanol triggered an interference message by the breath
analyzer. In contrast, an interference message was not triggered
with methanol concentrations from 0.04 to 7.91 g/L.6
Consistent with this report, our patient’s serum methanol
concentration was 5.89 g/L (589 mg/dL), did not trigger an
interference message, and was read as 0.288% ethanol, which
has implications for emergency physicians and out-of-hospiral
law enforcement and forensic personnel interpreting these
results.

A commonly used infrared breath alcohol analyzer device can
detect breath methanol in a methanol-intoxicated patient and
report it as ethanol. A detailed exposure history would alert the
officer, out-of-hospital provider, or ED clinician to this potential
exposure discrepancy and dictate the need for further evaluation,
Misinterpretation of a falsely increased ethanol reading in this
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context can potentially result in a delayed diagnosis or misdiagnosis
and a subsequent adverse outcome for the patient.
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