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An unusual fatal case of mixed intoxication with ethanol and methanol,

a case report
Sajjad Sadeghi'”

Abstract

Methanol is toxic, with its harmful effects stem-
ming from formic acid. Methanol poisoning, a
significant public health issue, usually follows
oral consumption. Such poisoning incidents are
frequent in Iran and globally. Ethanol or fomep-
izole serves as the conventional treatment for
methanol toxicity. Mixed intoxication involving
both ethanol and methanol is relatively rare but
can have severe consequences. This study de-
tailed a 29-year-old man who died after consum-

ing an alcoholic beverage and the incorrect hos-
pital administration of ethanol. Postmortem tox-
icological tests showed high ethanol and metha-
nol levels in femoral blood and vitreous humor.
The cause of death was attributed to acute etha-
nol intoxication. The clinical presentation, toxi-
cological findings, and postmortem examination
are discussed. This highlights the need to im-
prove surveillance and treatment for methanol
poisoning episodes, particularly in Iran.
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Introduction

Methanol, commonly used in industrial processes,
poses toxic effects due to its conversion by aldehyde
dehydrogenase and alcohol dehydrogenase into for-
mic acid. (1,2) Most methanol intoxication cases re-
sult from oral ingestion, making it a current public
health issue in developing countries. (3,4) World-
wide, methanol mass poisoning incidents occur with
alarming frequency, including a notable outbreak in
recent decades. (5,6) The standard treatment for
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methanol ingestion involves inhibiting alcohol de-
hydrogenase (ADH) using either fomepizole or eth-
anol. (7) Fomepizole is the recommended first-line
antidote for methanol intoxication. (8) Ethanol, en-
countered frequently in forensic toxicology, can
lead to symptoms such as ataxia, incoordination,
slurred speech, coma, and potentially respiratory
depression and death in cases of acute ethyl alcohol
intoxication. (9,10) Ethyl alcohol intoxication is
common worldwide. (11) Normally, when a patient
complains of methanol intoxication, the concentra-
tion of methanol and other alcohols should be meas-
ured. Then, treatment with an antidote, ethanol, or a
drug such as fomepizole should be performed. This
case highlighted the importance of early diagnosis
and appropriate management in cases of combined
alcohol and methanol poisoning.

Case presentation

A 29-year-old man who was poisoned after consum-
ing adulterated alcoholic beverages (including
methanol) was admitted to the hospital with a his-
tory of dyspnea and a decreased level of conscious-
ness following alcohol beverage consumption.
There was no medical or psycho-social history.
Clinical findings on admission included blood glu-
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cose of 80 mg/dl, blood pressure of 170/116 mmHg,
and bradycardia. The hospital could not measure the
concentrations of ethanol and methanol due to a
shortage of laboratory facilities. Routine laboratory
investigations were performed upon arrival. Arterial
blood gas analysis revealed severe metabolic acido-
sis (Table 1). Serum electrolytes, blood cell count,
coagulation tests (thrombin and prothrombin tests),
hepatic, and kidney function tests were normal. Uri-
nalysis, chest radiography, and cranial computed to-
mography showed unremarkable findings.

After 3 hours of admission, methanol intoxication
was incorrectly diagnosed and treated with ethanol
without the use of hemodialysis. Ethanol admin-
istration began with 80 milliliters per hour as con-
ventional therapy for methanol poisoning. Due to
the persistent severe shortage of fomepizole in Iran,
it was not prescribed for this patient. Despite treat-
ment, the patient developed apnea and cardiac arrest
4 hours after admission. Unfortunately, resuscita-
tion efforts were unsuccessful, and the patient
passed away.

After a complete autopsy, postmortem quantitative
toxicological and pathological analysis conducted
by the Legal Medicine Organization (LMO) re-
vealed high concentrations of ethanol (femoral
blood: 648 mg/dl, vitreous: 719 mg/dl) and in-
creased concentrations of methanol (femoral blood:
27 mg/dl, vitreous: 56 mg/dl) in the samples, as
measured by gas chromatography with flame ioni-
zation detector. In other Samples (bile, kidney,
liver, stomach content), no drugs or opioids were
detected as measured by gas chromatography with
mass spectrometry and high-performance liquid
chromatography with diode array detector. The his-
topathological evaluation of the liver was conducted
using hematoxylin and eosin staining on a specimen
preserved in 7% formaldehyde, which exhibited
both microvesicular and macrovesicular changes
(Figure 1).

The death was attributed to acute alcohol intoxica-
tion, which occurred due to the consumption of al-
coholic beverages and an erroneous administration
of ethanol in the hospital.

Discussion

The main objective of this research was to under-
stand the management of methanol poisoning in
Iran. This is especially crucial given the unique cir-
cumstances in Iran, including the absence of labor-
atory capabilities for alcohol measurement in hospi-
tals and a critical scarcity of fomepizole. In this
case, the measured ethanol concentration is unques-
tionably fitting to support ethanol intoxication as the
cause of death. It seems that high ethanol concentra-
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tions, rather than formic acid, have led to the fatal-
ity. Given that the patient ingested alcohol contam-
inated with methanol, it was improbable that meth-
anol would break down into formic acid in the pres-
ence of ethanol, thereby elevating formic acid lev-
els.

The most widespread substance that is used both for
relaxing and as an addictive drug is ethyl alcohol.
(12) Chronic and high alcohol consumption of eth-
anol can cause liver disease, neuropathy, and cardi-
opathy. (13) Forensic pathologists are very ac-
quainted with deaths due to ethyl alcohol poisoning.
(14) Blood alcohol concentration and lethal doses
vary among individuals. (9) The vast majority of
acute ethanol toxicity deaths follow the ingestion of
traditional alcoholic beverages. Ethyl alcohol can be
obtained from commercial products, which often
contain high levels of ethanol but are not manufac-
tured for consumption. (15) Ethyl alcohol poisoning
is potentially lethal and is common worldwide. (11)
Death due to acute alcohol intoxication, compared
with other deaths due to drug poisoning, lacks spe-
cific anatomical characteristics. (9) Adverse events
occur commonly with intravenous ethyl alcohol in-
fusions for the treatment of ethylene glycol and
methanol intoxication, and ethyl alcohol titration is
inefficient. (7)

Ethanol is used as a first-line antidote for methanol
intoxication in some hospitals, especially due to its
low costs, readily available, and physician experi-
ence. (16) Fomepizole (4-methylpyrazole) appears
safer than ethanol for the treatment of methanol in-
toxication. (8)

With long-term action, fomepizole is an ADH in-
hibitor that does not appear to have the adverse ef-
fects of ethyl alcohol on administration. (17,18)
Recent data showed a high fatality rate of methanol
intoxication in Iran following the consumption of
adulterated alcoholic beverages. (19,20), especially
in North Khorasan province. Toxicologists have
very problems in the diagnosis and management of
intoxicated patients with toxic alcohol in Iran. (21)
However, there are two main issues for the treat-
ment of methanol intoxication in Iran: fomepizole
and laboratory facilities shortage. This problem is
specific to Iran. Many referral and educational hos-
pitals in Iran have almost no laboratory facilities to
detect blood concentrations of toxic alcohol. (21)
So, a surveillance system for such outbreaks should
be incorporated in countries that are liable to these
problems. (19) In light of the findings, it is sug-
gested that in addition to conducting more related
research and study, new protocols for the safe use of
ethanol for the treatment of methanol intoxication in
Iran be devised.
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Conclusion

In summary, considering the toxicity observed in
this study related to methanol poisoning outbreaks
in Iran during 2019, it is crucial to establish an ef-
fective monitoring system. This system should fo-
cus on measuring blood alcohol concentration, par-
ticularly during outbreaks, to prevent ineffective
and potentially incorrect treatment.
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Table 1. Arterial blood gases result in fatal cases of mixed intoxication with ethanol and methanol

1 2 3 4
pH 6.81 6.59 6.65 6.59
PaO2 (mmHg) 28 64.8 77.5 66.1
PaCO2 (mmHg) 30 44 61.5 49.2
HCO3 (mmol/l) 4.6 4 6.5 4.5
BE (mmol/l) -29.5 - - -

Legend: 1=on admission; 2=one hour after ethanol administration; 3=two hours after ethanol administration;
4=three hours after ethanol administration.

Figure 1. Hematoxylin and eosin staining of the hepatic sample (400X, microvesicular changes [red arrow]
and macrovesicular changes [blue arrow])
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