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ABSTRACT

Background: Outbreaks of methanol poisoning were observed during the COVID-19 pandemic.
Acute methanol poisoning is a global crisis. Methanol can cause acute and fatal toxicity through

Article info: metabolic acidosis. In the present study, we evaluated demographic, clinical, and paraclinical

Received: 18 Sep 2021 © characteritics of patients who died in the recent outbreak of methanol poisoning in Tehran from
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Accepted: 24 Nov 2021 { Methods: This cross-sectional §tudy was accomplished at the Loghman-Hakim Hospital in Tehran
Published: 15 Jan 2022 on 80 patients who died of methanol toxicity. Demographic, clinical, and laboratory data were

collected retrospectively from the patient’s files and analyzed with appropriate statistical tests.

Results: Men were significantly more involved than women (%85 vs. %15). There were no
significant differences between other characteristics of male and female patients, including the
time between consumption to arrive hospital, dialysis sessions, pulse rate, respiratory rate, loss of
consciousness, seizure, acute kidney injury, brain CT, and Intracerebral Hemorrhage ( ICH). Blood
sugar, serum potassium, and liver function tests were higher than average in most of the patients.

Conclusion: Our study showed that this outbreak of methanol poisoning was due to the use of
alcoholic drinks that contain methanol. Men were primarily affected that could be because of
the cultural and social status of our country. The greater seizure probability in females could be
because of enhancing the NMDA receptor by estrogen. Abnormalities in Alanine aminotransferase

Keywords: : (ALT), Aspartate Aminotransferase (AST), and Prothrombin Time (PT) were seen in most patients,
Methanol toxicity, COVID-19, indicating liver damage. Misbeliefs about the protective effects of alcohol consumption against
Metabolic acidosis, Formic COVID-19 may lead many to consume poorly made alcohols that contain methanol and outbreaks
acid, Outbreak i of methanol intoxication.
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1. Introduction

cute methanol poisoning is a global crisis. In
the past, many of these outbreaks have been
reported worldwide [1-3]. Methanol is toxic
alcohol, which is widely used as a solvent [4].
Ingestion of methanol can cause acute and
fatal toxicity; after ingestion, methanol is metabolized by
hepatic alcohol dehydrogenase enzyme to formaldehyde
then formaldehyde metabolizes to formic acid by aldehyde
dehydrogenase [5]. Metabolic acidosis with an elevated an-
ion gap develops due to the accumulation of formic acid.
Consequently, the ability of the toxic metabolites to damage
the body organs and cells increases, because formic acid
inhibits the mitochondrial electron transport chain and this
inhibition markedly increases the production of reactive ox-
idative molecules and the likelihood of oxidative injury [6,
7]. Formic acid causes retinal injury with optic disc hyper-
emia, edema, and eventually permanent blindness, as well
as ischemic or hemorrhagic injury to the basal ganglia [8].

At the time of the coronavirus outbreak, misconceptions
about alcohol consumption emerged; one of them was a
myth about drinking alcohol to prevent COVID-19 [9]. The
presence of methanol in alcoholic beverages is the reason
for this outbreak [10, 11]. This study was done to present
and analyze the demographic, clinical, and paraclinical
characteristics of patients who died in this outbreak.

2. Materials and Methods
Study design

This was a cross-sectional study approved by the Sha-
hid Beheshti University of Medical Sciences Ethics
Committee with the approval code of .LR.SBMU.RE-
TECH.REC.1399.054 and accomplished at the Logh-
man-Hakim Hospital in Tehran. It was performed on
all of the patients who died of methanol toxicity from
March to April 2020 in Iran.

Inclusion criteria were as follow: patients without pre-
existing health conditions who died due to methanol tox-
icity were enrolled in the study (Figure 1).

Exclusion criteria were as follow: patients with pre-
existing health conditions and dissatisfaction of the pa-
tient’s family to use the patients’ data in the study.

Variables

Demographic, clinical, and laboratory data, including
age, sex, the time between consumption and arrival at
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the hospital, dialysis session, pulse rate, respiratory rate,
Loss of Consciousness (LOC), seizure, Acute Kidney
Injury (AKI), Intracerebral Hemorrhage (ICH), Oxygen
Saturation (O2 sat) blood pH, Partial Pressure of Car-
bon Dioxide (PCO2), bicarbonate (HCO3), base deficit,
White Blood Cells (WBC), Blood Sugar (BS), sodium
(NA), potassium (K), Blood Urea Nitrogen (BUN), cre-
atinine (Cr), hemoglobin (Hb), Platelet Count (PLT), Pro-
thrombin Time (PT), partial thromboplastin time (PTT),
International Normalized Ratio (INR), Aspartate Trans-
aminase (AST) and Alanine Transaminase (ALT) were
collected retrospectively from the patient’s files in the
hospital record section.

Statistical methods

Statistical analysis was done using IBM Statisti-
cal Product and Service Solutions SPSS v. 22, based
on instructions of the SAMPL guidelines. Continuous
variables are presented as Mean+SD, and categorical
variables are shown as frequency and percentage. De-
scriptive statistics were used to analyze demographic
characteristics. Categorical data were compared using
the Chi-square test. The student’s t-test was used to com-
pare data with normal distribution between two groups.
A P<0.05 was considered to indicate statistical signifi-
cance. The authors prepared and formatted the manu-
script according to the guidelines of the EQUATOR Net-
work for Observational Studies (STROBE).

3. Results

Eighty patients who died due to methanol poisoning and
had no pre-existing comorbidity were selected and enrolled
in the study (Figure 1). All of the patients were admitted
to ICU and underwent standard treatment. Men constituted
85% (68/80) of patients. The number of patients who died
before dialysis was 32% and 8% for men and women, re-
spectively. The Mean and Standard Deviation of the age for
male patients was 42.17+13.2 years, and of female patients
was 35.5+8.3 years, and there was not a significant differ-
ence between male and female patients’ ages. There were
also a few but not significant differences between other
characteristics of male and female patients, including time
between consumption and arrival at the hospital, dialysis
sessions, pulse rate, respiratory rate, LOC, seizure, AKI,
brain CT, and ICH (Table 1).

The mean values of important laboratory parameters in
patients are listed in Table 2. Most of the patients pre-
sented with profound metabolic acidosis. BS, liver func-
tional tests, WBC, and serum potassium were higher
than average in most of the patients, and there was not a
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Table 1. Clinical and demographic characteristics of the patients
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Variables [deantsDij P
Male Female
Age 42.17+13.2 35.5#8.3 0.83
Sex 85% (68/30) 15% (12/80) <0.000001
Time between consumption and arrival at the hospital 26.83+15.4 21+11.4 0.96
Number of patients Died before dialysis 32 8 0.09
Dialysis Sessions 1.18+1.1 1.8+1 0.83
Pulse Rate 82.77+20 77.75+0.4 0.99
Respiratory Rate 19.2846.2 17.7549.8 0.99
LOC 92 83 0.99
Seizure 09 25 0.96
AKI 38 41 0.99
Brain CT Performed Patients 33.8 50 0.99
ICH 52 33 0.99
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The results show the higher rates of male gender in methanol poisoning cases; LOC: Loss of Consciousness; AKI: Acute Kidney Injury;

ICH: Intracerebral Hemorrhage.
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Table 2. Laboratory and biochemical characteristics of the patients

No. (%)
Variable Unit P
Female
02 Sat Percent 91.09(9.5) 91.37(9.2) 0.99
Blood pH 6.83(0.1) 6.71(0.1) 0.76
PCO2 mmHg 39.46(24.9) 40.96(27.4) 0.99
HCo3 mEq/L 6.66(3.5) 5.37(1.9) 0.96
Base deficit mEq/L 23.48(24.2) 28.93(6.3) 0.99
WBC x 109/L 15.27(6.8) 20.06(10.1) 071
BS mg/dL 192.56(98.2) 330.33(274.9) 0.10
NA mEq/L 139.94(5) 139.12(3.20) 0.99
K mEq/L 4.81(0.9) 5.36(1.2) 0.84
BUN mg/dL 23.87(11.5) 20.71(8.1) 0.99
cr mg/dL 1.67(0.4) 1.38(0.3) 0.76
Hb mg/dL 16.28(3.350) 14.57(0.7) 0.99
PLT x 103/l 295.69(70.08) 410.50(135) 0.51
PT Seconds 14.29(1.52) 14.70(2.9) 0.99
PTT Seconds 42.68(11.47) 56.67(46.4) 0.99
INR 1.33(0.283) 1.40£(0.5) 0.99
AST units/L 118.25(159.9) 97.00+(81.3) 0.99
ALT units/L 97.61(81.87) 80.13+(31.5) 0.99
Blood Methanol Level mg/dL 19.9649.7 17.77+8 0.82

(Mean#SD)
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O2sat: Oxygen saturation; PCO2: Partial Pressure of Carbon Dioxide; HCO3: Bicarbonate; WBC: White Blood Cells; BS: Blood
Sugar; NA: Sodium; K: Potassium; BUN: Blood Urea Nitrogen; Cr: Creatinine; Hb: Hemoglobin; PLT: Platelet Count; P.T: Pro-
thrombin time; PTT: Partial Thromboplastin Time; INR: International Normalized Ratio; AST: Aspartate Transaminase; and

ALT: Alanine Transaminase.

significant difference between male and female patients.
There were differences between males and females in
BS and PLT and females showed a greater level but it
was not statistically significant (Table 2).

4. Discussion

Based on the most recent review on alcohol consump-
tion in Iran [12], 68% of the Iranian population consume
alcohol, with most of them being males. Nearly one out
of every eight Iranians have consumed alcohol; these
numbers suggest the vastness of alcohol consumption;

however, after the Islamic revolution in Iran and illegal-
ization of alcoholic beverages, consumers acquire alco-
hol at expensive rates, with most of them being made in
less than standard conditions, and lower the quality of
the beverage the lower the price.

Our study showed that the outbreak of methanol poi-
soning was due to the use of alcoholic drinks that con-
tain methanol, which is consistent with other reports that
mentioned it often happens when methanol is mistakenly
substituted for ethanol or methanol is concentrated dur-
ing the distillation process in alcoholic beverages [13-
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15]. Based on our findings, primarily men were affected
(85%) like previous reports of methanol poisoning in
Iran [16-18] because of our country’s cultural and social
status. Although the time between alcohol consumption
and arrival at the hospital was not statically significant,
males tended to delay presenting to the hospital than fe-
males. As the results indicated, 32% of males visited the
hospital so late that they could not have dialysis (Table
1). This can be another contributor to the higher mor-
tality rates in males. According to the literature, males
are more reluctant to visit physicians and more likely to
ignore the symptoms of illness [19].

There seems to be a greater seizure probability in fe-
males (25% in females vs. 09% in males), it could be
because of enhancing the NMDA receptor by estrogen
[20]; however, it was not statically significant and a
larger number of patients is needed for further evalua-
tion. The number of our patients limited us, and although
our hospital is the main referral hospital for toxicity in
the country, more hospitals in other areas of the coun-
try should be evaluated to provide a more representative
population. Among the patients subjected to brain CT
scans (33.2% of males and 50% of females), the inci-
dence of ICH was higher in males, but like many other
characteristics, there was not a significant difference be-
tween the two groups.

Although there were no differences between men and
women in the laboratory and biochemical characteris-
tics, most of the patients presented with high levels of
blood sugar, which is a prognostic factor of lethality in
methanol poisoning [21].

Abnormality in ALT, AST, and PT was seen in most
patients that indicate liver damage because methanol can
damage hepatocytes [21]; males and females were equal
in the test results that indicate no differences in hepatic
damage between males and females. In this study and
some other studies, it has been shown that the mortality
due to methanol poisoning increased during the COV-
ID-19 period compared to the pre-COVID-19 period [22].

5. Conclusion

After the COVID-19 outbreak and panic along with
rumors and misbeliefs about the protective effects of
alcohol consumption against COVID-19 infection,
high demand for alcoholic beverages took place and led
many to consume these cheap and poorly made alcohols;
therefore, proper training and other necessary measures
in this field should be done to prevent further outbreaks
of methanol poisoning.

Winter 2022, Volume 12, Number 1

This study was conducted over a period of two months
when there was an outbreak of methanol poisoning in
Tehran, and the number of patients included was limited.
Serum methanol levels were measured in these patients,
however, it was too late in many cases.
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