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Abstract

Background: During the COVID-19 pandemic, there was a surge in the consumption of beverages containing methanol, as
individuals have erroneously surmised that the ingestion of alcohol could potentially serve as a protective measure against the
virus.

Objectives: The aim of this systematic study was to investigate methanol toxicity and its clinical complications during the
COVID-19 pandemic.

Methods: A comprehensive search for sources was conducted across multiple databases, including PubMed, Embase, Web of
Science, and Scopus, as well as Iranian databases such as Magiran, Iran Doc, and SID. The search spanned from December 2019 to
November 2022. The inclusion criteria for this review specified cross-sectional studies that examined the prevalence of
methanol toxicity and its complications during the COVID-19 pandemic in Iran. Methodological quality was assessed for each
study included in the review.

Results: During the COVID-19 pandemic, the consumption of alcohol, including ethanol and methanol, increased. Men were
more likely to consume alcohol compared to women, and a higher number of deaths were reported among young individuals.
Visual impairment emerged as one of the most common complications of methanol poisoning, with an increase in its
incidence during the disease outbreak.

Conclusions: Given the growing concerns about methanol poisoning, enhancing public awareness could significantly reduce
both the prevalence of clinical complications and mortality rates. Therefore, it is recommended that greater emphasis be placed
on improving education and raising awareness about methanol poisoning within Iran.
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1. Introduction

Ilicit alcohol products, particularly those
adulterated with harmful substances like methanol,
pose a significant health challenge (1). Methanol can
cause severe and potentially fatal toxicity through
metabolic acidosis (2). The exact mechanism of
methanol-induced neurotoxicity remains unclear. It is
hypothesized that injury to the central nervous system

(CNS) may result from formic acid-induced hypoxia (3).
It is well-established that an increase in the quantity of
formic acid within the CNS can cause detrimental effects
on the optic nerve and irreversible damage to all bodily
organs (4). Despite advancements in diagnosing and
treating methanol intoxication, its morbidity and
mortality rates continue to be significant (3).

Over the past twenty years, cases of methanol-
induced poisoning have been reported in low-income
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and Islamic countries, including Iran, where
consumption of alcohol containing methanol has been
implicated (5). Globally, alcohol use disorder caused 2.1
deaths per 100,000 people in 2019, while in Iran, the
death rate due to alcohol use disorder was estimated at
0.28 per 100,000 people in the same year (6). Iran is a
Middle Eastern country with a rich Islamic heritage and,
according to the 2016 census, has a population
exceeding 80 million, predominantly composed of
young people spread across 31 provinces (7, 8).

In Iran, as in other Islamic countries, alcohol
consumption is illegal due to cultural and religious
beliefs (9). Consequently, population-based information
on alcohol use is limited (6). Alcoholic beverages are
made available to consumers through smuggling, the
black market, or home production (9).

The emergence of the SARS-CoV-2 (COVID-19)
outbreak in December 2019 has led to unprecedented
changes in our daily lives, significantly impacting both
physical and mental health (10-12). The World Health
Organization (WHO) has recommended preventative
measures and a healthy lifestyle with an effective
immune system as means to combat and protect against
this infection. One of the key recommendations from
the WHO is the use of either soap or a 60% alcohol-based
disinfectant for hand sanitation (13).

Iran has been one of the countries most severely
affected by the rapid spread of COVID-19. In response,
the country has adopted various measures to curb the
pandemic, including the widespread use of alcohol-
based hand sanitizers (14). However, the spread of
misinformation on  social media, including
recommendations to consume alcoholic beverages or
gargle with them to disinfect the mouth and prevent
the virus, alongside suggestions to use household
cleaning agents and disinfectants, has led to excessive
exposure to harmful substances (15). The illegal status of
alcohol production, purchase, and sale in Iran has
resulted in many citizens suffering from methanol
alcohol intoxication and fatalities due to consumption
of illicitly produced alcoholic beverages (16).

In large provinces like Fars, located in southern Iran,
the mortality rate from methanol poisoning has
exceeded that from COVID-19. Several studies have
suggested various reasons for this phenomenon,
including the faster lethal potential of alcohol
poisoning compared to COVID-19 (17).

Legal, religious, and political constraints have
limited the availability of evidence-based information
on alcohol consumption in certain communities within
Iran, despite numerous reports of its widespread use.
The increased availability of alcohol through hand

sanitizers, along with illegal alcohol production and the
mistaken belief that consuming alcohol can protect
against COVID-19, have led to mass methanol poisoning.

2. Objectives

Given the rise in intoxication and fatalities due to
methanol consumption during the pandemic, this
systematic review aims to provide a comprehensive
examination of methanol toxicity during the COVID-19
pandemic period in Iran.

3. Methods

3.1. Data Sources and Search Strategy

This study was conducted in accordance with the
preferred reporting items for systematic reviews and
meta-analyses (PRISMA) guidelines and was registered
in PROSPERO, the international prospective register of
systematic reviews, with the registration number
ID=CRD42023426679 (18). The search for sources was
carried out in PubMed, Embase, Web of Science, and
Scopus, as well as in the Iranian databases Magiran, Iran
Doc, and SID, spanning from December 29, 2019, to
November 16, 2022. A detailed database search strategy
is provided in the supporting information section
(Supporting Appendix 1). Additionally, the search in the
PubMed database was updated until February 14, 2024.
To develop the database search strategy, we combined
the term “COVID-19” with terms related to “alcohol
poisoning”.

3.2. Inclusion and Exclusion Criteria

The studies included in this systematic review met
the following eligibility criteria: Cross-sectional,
retrospective, and prospective cohort studies that
examined the prevalence of alcohol-related intoxication
and its complications during the COVID-19 period in
Iran, and studies published in English or Farsi. We
excluded letters to the editor, editorials and
correspondence, comments and perspectives, case
reports, and review articles. The initial search and
screening of relevant articles were conducted
independently by two of the authors, with any
discrepancies resolved through discussion and at the
discretion of a third author. After removing duplicates,
the full texts were assessed based on the inclusion and
exclusion criteria. Additionally, the reference lists of the
final studies were manually searched.

3.3. Data Extraction
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Data extraction forms were utilized to record key
characteristics of the studies, including the name of the
first author, country, sample size, reason for
consumption, gender, complications, and main
findings. Two reviewers, MT-M and ZB, independently
extracted the data.

3.4. Quality Assessment

Two researchers, MT-M and ZB, involved in this study
independently evaluated the quality of the incorporated
research papers using the Joanna Briggs Institute (JBI)
critical appraisal instrument. After this evaluation, the
studies were summarized descriptively. We then
proceeded with an in-depth analysis of the outcomes
through qualitative synthesis. The critical appraisal
checklist for prevalence studies, developed by ]BI, was
used to assess the potential for bias in the included
studies (19). This checklist contains nine questions
categorized into four possible responses: Affirmative,
negative, ambiguous, and irrelevant (due to insufficient
data). An affirmative answer is scored as 1, while a
negative response receives a score of 0, allowing for a
total quality score ranging from 0 to 9. The total score
for each study is then expressed as a percentage.

4.Results

4.1. Included Studies

A comprehensive search across multiple databases
yielded 340 studies, with the distribution as follows:
PubMed (n = 85), Embase (n = 89), Web of Science (n =
72), Scopus (n = 92), and other sources (n = 2). After
removing duplicates, 90 studies were analyzed based on
their titles and abstracts. From these, 13 studies were
selected based on inclusion and exclusion criteria; a
meticulous review of the full texts of these articles led to
the conclusion that only 9 studies met all inclusion
criteria. These nine were ultimately chosen for this
systematic review. Detailed search results, selection
processes, and reasons for study exclusion are
illustrated in the PRISMA flow diagram (Figure 1).

Ultimately, ten studies were selected for inclusion in
this review. Of these, two focused on alcohol
consumption and the remaining eight specifically
examined methanol consumption during the COVID-19
pandemic. Among these, three were multicenter studies
(15, 20, 21), while the others were conducted at single
centers. Geographic distribution of the studies included
three conducted in Tehran (2, 3, 22), two in Shiraz (23,
24), and two in Yazd (25). The information extracted
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from these studies is summarized in Table 1. Given that
most studies were carried out in the same centers
during the COVID-19 pandemic, there is a potential for
overlapping information.

4.2. Risk of Bias Within the Studies

Among the 10 studies evaluated using the Joanna
Briggs Institute tool, the quality scores were as follows:
Four studies scored 8/10 (88.88%), indicating a low risk of
bias; three studies scored 8/10 (80%), indicating a
moderate risk of bias; one study scored 7/10 (70%), also
indicating a moderate risk of bias; one study scored 6/10
(60%), indicating a moderate risk of bias; and one study
scored 4/10 (40%), indicating a high risk of bias. The risk
of bias was categorized based on the total score
(percentage): Scores between 20% and 50% indicated a
high risk of bias; scores between 50% and 80% indicated
a moderate risk of bias; and scores between 80% and
100% indicated a low risk of bias (Table 2).

4.3. Alcohol (Ethanol) Consumption During COVID-19

A survey conducted in Yazd province and a cross-
sectional study in Shiraz by Dehghan et al. and Estedlal
et al. evaluated alcohol consumption during the COVID-
19 pandemic (24, 25). The studies did not report the
levels of alcohol intoxication or deaths due to alcohol
consumption. In total, 236 individuals reported alcohol
consumption: 110 in Dehghan et al.’s study (25) and 135
in Estedlal et al.’s study (24). The mean age was 26.07 £
7.33 in Dehghan et al.’s study and 32.43 £10.81 in Estedlal
et al.’s study. The number of male consumers was higher
than female consumers in both studies. Dehghan et al.
reported a male-to-female ratio of 7.4, while Estedlal et
al. reported a ratio of 1.24, indicating a higher number
of female users in Shiraz than in Yazd province.

Dehghan et al. found that 46.5% of participants had a
history of opium use and 51.5% had a history of alcohol
use. Among these, 24.7% used alcohol to prevent COVID-
19 and 47.5% consumed it for happiness (25). On the
other hand, Estedlal et al. found that among 390
individuals, 15% used alcohol to cope with COVID-19, 48%
as a habit, and 36.7% recreationally. They also noted that
the rate of alcohol toxicity was 6.45 times higher in
young men than in females. In their study, individuals in
the alcohol consumption toxicity group exhibited
higher scores in mood, novelty-seeking, and self-
exaltation, and lower reward-dependence scores
compared to the normal population (24). In Dehghan et
al.’s study, 59.4% of the participants had a complication-
free recovery, and 12.9% showed improvement in vision
problems (25).
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram for study selection

4.4. Methanol Consumption During the COVID-19
Pandemic

Seven studies focused on methanol consumption
during the COVID-19 pandemic (2, 3, 15, 20-23). Methanol
levels above 6.24 mmol/L (20.4 mg/dL) were identified as
the threshold for toxicity in five of these studies (3, 15,
20-22). One study also noted ethanol levels higher than

50 mg/dL (22). At the onset of the COVID-19 pandemic,
Hadeiy et al. compared the prevalence of alcohol
poisoning in Iran from one year before to one year after
the pandemic began. They reported that of the 2483
patients admitted, 493 were females (pre-COVID: 166,
during COVID: 327) and 1990 were males (pre-COVID:
630, during COVID: 1360), with both genders showing a
significant increase in methanol toxicity during the
pandemic compared to pre-COVID (females: 138 and
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Table 2. Risk of Bias Assessment (Joanna Briggs Institute Critical Appraisal Tool) for Prevalence Studies

Authors Year 12 2b 3¢ 44 5¢ 6f 78 gh 9i
Estedlal etal. (24) 2021 N uc Y Y uc Y Y Y uc
Simani etal. (3) 2022 Y Y Y ucC Y Y ucC ucC ucC
Dehghan etal. (25) 2022 N Y Y Y N Y Y Y Y
Zamani et al. (20) 2021 N uc N Y Y Y uc Y uc
Hadeiy etal. (22) 2022 Y Y Y Y Y Y Y Y Y
Nikoo et al. ( 23) 2020 N Y Y Y Y Y Y Y Y
Shadniaetal.(2) 2022 N Y N Y uc Y uc Y Y
Mahdavi et al. (15) 2021 N Y Y Y N uc Y Y Y
Mahdavi et al. ( 21) 2022 Y Y Y Y Y Y Y Y
Esmaeilian et al. ( 26) 2023 Y Y Y Y Y Y Y Y Y
The percentage of “yes” scores 40% 80% 80% 90% 60% 90% 70% 90% 80%

Abbreviations: Y, yes; N, no; UC, unclear; NA, not applicable.

@ Was the sample representative of the target population?

b Were study participants recruited in an appropriate way?

€ Was the sample size adequate?

d Were the study subjects and the setting described in detail?

€ Was the data analysis conducted with sufficient coverage of the identified sample?
fWere valid methods used for the identification of the condition?

& Was the condition measured in a standard, reliable way for all participants?

h Was there appropriate statistical analysis?

1 Was the response rate adequate, and if not, was the low response rate managed appropriately?

males: 627) (22). Across all studies, males experienced
higher rates of methanol toxicity than females during
the pandemic.

In Hadeiy et al’s study, the incidence of alcohol
intoxication increased for both children (57 vs 17) and
adolescents (246 vs 183) comparing periods before and
during the pandemic. The studies by Hadeiy et al., (22)
Simani et al., (3) and Mahdavi et al. (21) reported that the
mortality rate was significantly higher during the
pandemic (3). Additionally, first-time alcohol users had a
higher death rate compared to chronic drinkers (3). In
Nikoo et al.’s study, the mortality rate was 16.6% (59
persons) (23).

Mahdavi et al’s study highlighted geographic and
age-related variations in mortality rates. The lowest
mortality rates were observed among individuals aged
20 to 24, whereas those aged 40 to 44 had the highest
mortality rates. The capital city, Tehran, reported the
highest number of referrals and mortalities (21).
However, when adjusted for population size, Yazd
province had the highest number of referrals among
males aged 25 to 30 years, at a rate of 25.49 per 100,000
individuals (4). Yazd and Khorasan Razavi provinces
reported a significantly lower mortality rate of 0.9%
compared to an average of 10.6% in other provinces (21).

They also confirmed a 13.76% increase in the rate of
alcohol intoxication in the first month of the COVID-19
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pandemic. Additionally, they noted that methanol
toxicity was higher than ethanol toxicity during this
period (22).

Simani et al. reported on 40 patients who underwent
a spiral brain computed tomography (CT) scan. The
findings showed higher incidences of brain necrosis (P =
0.001), intracerebral hemorrhage (ICH) (P = 0.004), and
brain edema (P=0.002) in those who did not survive (3).
Simani et al. also assessed consciousness disorders using
the Glasgow Coma Scale (GCS) (3), a tool designed to
objectively describe the Ilevel of consciousness
impairment in patients with acute medical and trauma
conditions. The GCS is divided into three parameters: E
for eye response, V for verbal response, and M for motor
response, with total scores ranging from 3 to 15, where 3
indicates the deepest level of coma and 15 represents
normal consciousness. The GCS and its components
were detailed by Jain and Iverson (27).

The results of Simani et al.'s study revealed that the
non-survival group had a significantly low GCS average
of 454 + 156 (P < 0.001), demonstrating an inverse
relationship between GCS levels and mortality rate (P =
0.001). In contrast, Mahdavi et al.'s (21) study reported
that 29 survivors had a GCS score greater than 8. Their
findings suggested that a GCS score of 9 or less, age over
31 years, and being from any province except East
Azerbaijan (with a sequelae rate of 11.4% and an average
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sequelae rate of 19.6%) were predictors of sequelae at
discharge. They found no significant difference in liver
enzyme levels between the non-survival and survival
groups (3).

Mahdavi et al. also noted that hospitalization rates
due to alcohol (both ethanol and methanol)
consumption significantly increased in 2020 (n = 375)
compared to 2019 (n = 202). During the COVID-19
pandemic, poisoning from hand sanitizers was more
common among patients aged < 15 years than from
alcoholic drinks. There was a 6.7-fold increase in alcohol
consumption among 15-18-year-olds compared to other
age groups, and fatalities among this age group
increased sevenfold. Of 172 patients who consumed
alcoholic beverages and used hand sanitizer, 22 died
from poisoning (15).

In another study, Mahdavi et al. sought to evaluate
the epidemiology of methanol poisoning in Iran during
the early months of the COVID-19 pandemic, focusing
particularly on hospitalization and mortality rates. Of
the 795 patients hospitalized due to methanol
poisoning, 84 died. The age range of these patients was
19 - 91 years. A majority, 82.1%, typically used alcohol for
recreational purposes, and 3.1% of all patients had
consumed alcoholic hand sanitizers to prevent COVID-19
infection. Males were more frequently admitted due to
alcohol poisoning than females (M: 718, F: 77). Survivors
were notably younger than non-survivors. Similarly,
patients without any sequelae were younger compared
to those who experienced sequelae (21).

In East Azarbaijan province, hemodialysis was
administered to patients showing symptoms of
methanol poisoning. Thanks to prompt intervention,
the rate of sequelae in this province was significantly
lower (7.2%) compared to the average across other
provinces (11.4% to 19.6%). Older patients were more
susceptible to lethal outcomes and sequelae, including
visual disturbances. The incidence of methanol
poisoning in Iran saw a significant increase during the
first four months following the onset of COVID-19 (21).

Comparing survivors with and without sequelae (n =
642), 492 out of 632 (77.8%) reported no sequelae at
discharge. Neurological complications were
experienced by seven out of 632 people (1.1%), and vision
disorders were reported by 133 out of 632 (21.1%). Out of
795 people, 79 (9.9%) had no recorded health
information (4).

In Nikoo et al.’s (23) study, 356 patients were reported,
with a distribution of 328 males and 28 females. The
mean age of the patients was 32.76 * 10.61 years (10).
Regular alcohol consumption at least once a week was
reported by 44.7% of the patients. The majority had

consumed alcohol for the first time or had only
consumed small amounts. Concurrent use of other
substances, such as opium, was reported by 9.5% of the
patients. The mortality rate stood at 16.6% (59 persons),
and 251 individuals (70.5%) experienced visual
impairment, making it the most common clinical side
effect (23). A significant majority of the study
population, 95.8%, exhibited sinus rhythm, while a
minority of 4.2% displayed alternative cardiac rhythms,
including atrial fibrillation and low atrial rhythm. There
was a high association between severe acidosis (pH < 7)
and conditions like QTc > 500, atrioventricular block (P
= 0.045), sinus tachycardia, and ST-elevation myocardial
infarction. Changes in R wave progression, low voltage
QRS, T slope, and ] elevation were not associated with
severe acidosis (23).

The study also highlighted a significant gender
disparity: Men comprised almost three times the
number of women (85% vs. 15%). The mean and standard
deviation of age were 42.17 £ 13.2 years for men and 35.5 +
83 years for women. The number of men who died
before dialysis was four times that of women (32% vs. 8%,
respectively). High metabolic acidosis was common
among most cases (2). There were no significant
differences between men and women in terms of time
between substance intake and hospital arrival, number
of dialysis sessions, pulse rate, respiratory rate, loss of
consciousness, seizures, acute kidney injury, brain CT,
and ICH (2).

In the patients studied, blood sugar, liver function
tests, white blood cell count (WBC), and serum
potassium levels were generally higher than average,
though no significant gender differences were observed
(11). While blood sugar (BS) and platelet (PLT) levels were
higher in women than in men, these differences were
not statistically significant (2).

Zamani et al. conducted a study that included 62
patients with confirmed methanol poisoning. The
majority of these patients had consumed alcoholic
beverages, and a small percentage had used alcoholic
sanitizers (20). Of these, 26 patients (41.9%) reported
using alcohol for recreational purposes. Thirty-three
cases (53.2%) did not specify their intent behind
drinking. Notably, 65.9% of the cases had a history of
organized alcohol consumption, while 34.1% did not
report any such history. The majority of those who
survived had a history of regular alcohol consumption,
while a smaller minority did not have such a history,
and very few used alcohol as a disinfectant against
COVID-19 (20).

The study by Zamani et al. found that out of 62
patients with methanol poisoning, 39 survived, and
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nine of these had COVID-19. Most of the COVID-19
infections were detected through spiral chest CT scans,
with a minority confirmed by PCR, and only four of the
nine patients with COVID-19 survived (20). However, the
mortality rates between patients with or without COVID-
19 did not show significant differences. Among the
COVID-19 affected patients, seven had a history of
consistent alcohol consumption, while 37.7% (20 out of
53) of the non-infected cases had a similar history.
Statistical analysis confirmed a significant association
between COVID-19 and previous alcohol consumption,
yet no significant differences were observed in brain CT
findings between patients with or without COVID-19
(20).

Out of the 56 patients who underwent chest CT scans,
36 (69.2%) had normal findings, whereas 20 (30.8%)
showed abnormalities, with 16.1% of these changes
attributed to COVID-19 infection. Additionally, of the 38
patients who underwent brain CT scans, 30 (78.9%)
exhibited abnormal findings (20). Research supports
the use of brain imaging as a crucial tool in identifying
and managing patients with methanol poisoning. It is
recommended that patients displaying severe acidosis
and reduced levels of GCS, pH, and oxygen saturation,
coupled with elevated glucose levels, should be
prioritized for a brain CT scan (26). This approach helps
in better understanding the extent of neurological

damage and guiding appropriate treatment
interventions.
5. Discussion

In this systematic review, we examined the

prevalence of alcohol poisoning (both methanol and
ethanol) and its complications during the COVID-19
pandemic in Iran. Due to the prohibition of alcohol
consumption and the availability of potentially
methanol-contaminated household alcohol, incidents
of methanol poisoning have risen throughout the
COVID-19 pandemic in Iran (23). Our findings indicate
that the rate of methanol poisoning has notably
increased during the pandemic. The review ultimately
included ten studies, eight of which focused on
methanol poisoning and two on ethanol poisoning,
selected based on specific inclusion and exclusion
criteria.

A previous study conducted in 2018 found that 768
individuals in Iran were poisoned from September 7 to
October 8, 2018, by consuming illicit alcohol tainted
with methanol, resulting in 76 fatalities. Global studies
have also indicated that alcohol consumption increased
during the quarantine period compared to before (5,
28). Recent research has shown that methanol
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poisonings similarly surged in Turkey and Azerbaijan
during the COVID-19 pandemic as individuals attempted
to protect themselves from the virus by consuming
alcohol (29). In this study, a total of 4,167 individuals
were hospitalized due to methanol poisoning across
eight provinces, with 546 patients succumbing to the
poisoning. The data revealed that Tehran, Yazd, and
Shiraz were the regions most affected by alcohol
poisoning.

The results of four studies included in this review
indicated that the most commonly reported clinical
manifestations of methanol poisoning were vision
impairment and blindness, with severity depending on
the dose. A study conducted by Mousavi Roknabadi et
al,, prior to the COVID-19 pandemic in Shiraz, Iran,
reported that 75% of individuals with acute methanol
poisoning experienced visual disturbances (30).
Similarly, a study in Saudi Arabia in 2015 by Galvez-Ruiz
et al. noted that methanol poisoning could cause vision
loss within 12 to 48 hours due to severe, painless,
bilateral damage to the optic nerve (31). In Yemen, a 2021
study found that 40% of patients with alcohol poisoning
suffered long-term vision consequences, with 8%
resulting in blindness (32). Additionally, Esmaeilian et al.
demonstrated a significant correlation between being
over the age of thirty and a history of blindness (75.9%)
with a decreased chance of patient survival. Notably,
these factors were not associated with abnormal
findings in brain CT scans (26). Our findings align with
these previous studies, highlighting consistent patterns
of clinical outcomes following methanol poisoning.

Additionally, three studies reported cerebral edema
and hemorrhage, digestive disorders, and metabolic
acidosis as the most common complications of
poisoning from methanol-contaminated alcohol. These
clinical symptoms are consistent with findings from
previous research. In 2023, Decker et al. found that
severe cases of methanol poisoning could lead to
intracranial hemorrhage and even death (33). Aisa and
Ballut in a 2016 study, noted that cerebral hemorrhage is
a rare but aggressive complication of methanol
poisoning, emphasizing the need for vigilant treatment
approaches (34). In 2022, Gautam et al. conducted a
study in India where all 33 patients included had
digestive disorders, and 90% exhibited metabolic
acidosis (35). These findings underscore that methanol
poisoning remains a critical public health issue in
developing countries, and prompt medical intervention
is crucial for reducing mortality rates.

The research indicates that the primary reasons for
consuming alcohol containing methanol among those
referred to poisoning treatment centers were (1) to
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prevent the spread of COVID-19; and (2) for recreational
purposes. Studies have demonstrated that individuals
facing significant stressors may resort to high-risk
alcohol consumption patterns, such as excessive
drinking (36). De Sio et al.'s 2020 study highlighted that
employment is a significant determinant of health and
can reduce the risk of alcohol consumption (37).
Another study included in this research showed that
alcohol poisoning is more prevalent among individuals
with lower levels of education and economic status.
Jones-Webb et al. reported in 2016 that there was a
positive correlation between job loss and increased
alcohol consumption (38), suggesting that the surge in
alcohol consumption during the COVID-19 pandemic
might be linked to business closures and economic
downturns, putting substantial stress on families.

Risk factors for increased alcohol consumption in
Iran were identified as masculine gender, young age,
and urbanization. Previous studies have noted young
age and masculine gender as risk factors associated with
a higher likelihood of alcohol consumption and
dependence (39). The higher incidence of alcohol
consumption among men might be attributed to easier
access to alcohol. The relatively low prevalence of
alcohol consumption among Iranian women is likely
due to religious and cultural constraints; adherence to
traditions is generally stronger among women, and
alcohol and drug use carry a higher level of social
stigma for them. However, evidence suggests that the
gender gap in alcohol consumption may be narrowing
among the younger generation in Iran (40). Without
adequate attention to social, cultural, and religious
factors, there could be a rise in the number of women
consuming alcohol in the near future.

When evaluating the results of this systematic review,
it's important to consider that due to the legal
prohibition of alcohol consumption, fear, and social
stigma in Iran, many individuals may avoid seeking
medical attention. This reluctance could lead to
underreporting, meaning that accurate statistics may
not be available for all regions of Iran. Additionally, the
studies included in this review were limited to only a
few cities, which restricts the ability to generalize the
findings to the entire population. It is also critical to
acknowledge that timely hospital admission can enable
prompt diagnosis and treatment, significantly reducing
the risk of long-term complications associated with
methanol poisoning.

6. Conclusions

Our results indicate that the prevalence of methanol
poisoning is notably higher among young people.

Therefore, an essential strategy for preventing methanol
poisoning involves enhancing public awareness,
particularly among the youth. This can be effectively
achieved through various channels such as national
media, social networks, schools, and universities.
Additionally, hospitals should be viewed as safe havens
for individuals affected by methanol poisoning, where
healthcare  professionals are  committed to
confidentiality and would not disclose any patient
information.

However, due to the limitations in time and location
of the studies, the generalizability of the findings
should be approached with caution. To effectively
monitor, diagnose, and manage the crisis of alcohol
consumption in Iran, it is crucial to utilize all available
capacities of mass media, including national television,
radio, social networks, the SMS system, and even the
platforms provided by Friday prayer sermons.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal
website and open PDF/HTML].

Footnotes

Authors' Contribution: MT-M, AS, and ZB were involved
in the conception or design of the manuscript. MT-M, AS,
and ZB did the screening of the articles and acted as a
referee. AS, MT-M, MB, and MSA did the interpretation of
the data. MT-M, AS, KASH, MB, and MS drafted the
manuscript. AS, MSA, KASH, and MB were involved in the
critical revision of the manuscript and final approval of
the manuscript. KASH and ZB are equal contributors to
this work and designated as co-first authors.

Conflict of Interests Statement: The authors declare
that they have no conflict of interest.

Funding/Support: This work was supported by,
Mazandaran University of Medical Sciences (grant
number 17277).

References

1. Manning L, Kowalska A. Illicit Alcohol: Public Health Risk of
Methanol Poisoning and Policy Mitigation Strategies. Foods.
2021;10(7). [PubMed ID: 34359495]. [PubMed Central ID: PMC8303512].
https://doi.org[10.3390/foods10071625.

2. Shadnia S, Shojaei Arani L, Bahmani K, Akhgari M, Farajidana H,
Ghadirzadeh M, et al. Demographic and Clinical Characteristics of
Patients Who Died of Methanol Toxicity During COVID 19 Period in
Loghman-e Hakim Hospital in Tehran. Int | Med Toxicol Forensic
Med. 2022;12(1):36171. https://doi.org[10.32598/ijmtfm.v12i1.36171.

Iran | Psychiatry Behav Sci. 2024; In Press(In Press): €140558.


https://ijpbs.brieflands.com/cdn/dl/33ecac9e-1741-11ef-a741-fb0bc4243834
http://www.ncbi.nlm.nih.gov/pubmed/34359495
https://www.ncbi.nlm.nih.gov/pmc/PMC8303512
https://doi.org/10.3390/foods10071625
https://doi.org/10.32598/ijmtfm.v12i1.36171

Alaedini Shoormasti K et al.

10.

1.

12.

14.

15.

Iran | Psychiatry Behav Sci. 2024; In Press(In Press): €140558.

Simani L, Ramezani M, Roozbeh M, Shadnia S, Pakdaman H. The
outbreak of methanol intoxication during COVID-19 pandemic:
prevalence of brain lesions and its predisposing factors. Drug Chem
Toxicol. 2022;45(4):1500-3. [PubMed ID: 33172326].
https://doi.org/10.1080/01480545.2020.1845192.

Gulen M, Satar S, Avci A, Acehan S, Orhan U, Nazik H. Methanol
poisoning in Turkey: Two outbreaks, a single center experience.
Alcohol. 2020;88:83-90. [PubMed ID: 32702502].
https://doi.org[10.1016[j.alcohol.2020.07.002.

Aghababaeian H, Araghi Ahvazi L, Ostadtaghizadeh A. The Methanol
Poisoning Outbreaks in Iran 2018. Alcohol Alcohol. 2019;54(2):128-30.
[PubMed ID: 30715164]. https://doi.org/10.1093/alcalc/agz005.

Rezaei N, Ahmadi N, Shams Beyranvand M, Hasan M, Gohari K,
Yoosefi M, et al. Alcohol consumption and related disorders in Iran:
Results from the National Surveillance of Non-Communicable
Diseases' Survey (STEPs) 2016. PLOS Glob Public Health. 2022;2(11).
€0000107. [PubMed ID: 36962484]|. [PubMed Central ID:
PMC10021244]. https:|/doi.org[10.1371/journal.pgph.0000107.

Nikfarjam A, Hajimaghsoudi S, Rastegari A, Haghdoost AA, Nasehi AA,
Memaryan N, et al. The Frequency of Alcohol Use in Iranian Urban
Population: The Results of a National Network Scale Up Survey. Int |
Health Policy Manag. 2017;6(2):97-102. [PubMed ID: 28812784].
[PubMed Central ID: PMC5287934].
https://doi.org/10.15171/ijhpm.2016.103.

Danaei G, Farzadfar F, Kelishadi R, Rashidian A, Rouhani OM,
Ahmadnia S, et al. Iran in transition. Lancet. 2019;393(10184):1984-
2005. [PubMed ID: 31043324]. https://doi.org/10.1016/S0140-
6736(18)33197-0.

Soltaninejad K. Methanol Mass Poisoning Outbreak: A Consequence
of COVID-19 Pandemic and Misleading Messages on Social Media. Int ]
Occup Environ Med. 2020;11(3):148-50. [PubMed ID: 32225177].
[PubMed Central ID: PMC7426733).
https://doi.org/10.34172[ijoem.2020.1983.

Tashakori-Miyanroudi M, Souresrafil A, Hashemi P, Ehsanzadeh §J,
Farrahizadeh M, Behroozi Z. Prevalence of depression, anxiety, and
psychological distress in patients with epilepsy during COVID-19: A
systematic review. Epilepsy Behav. 2021;125:108410. [PubMed ID:
34781062]. [PubMed Central ID: PMC8586733].
https://doi.org/10.1016/j.yebeh.2021.108410.

Rezapour A, Souresrafil A, Peighambari MM, Heidarali M, Tashakori-
Miyanroudi M. Economic evaluation of programs against COVID-19: A
systematic review. Int J Surg. 2021;85:10-8. [PubMed ID: 33227532].
[PubMed Central ID: PMC7679235].
https://doi.org/10.1016/j.ijsu.2020.11.015.

Rezapour A, Behroozi Z, Nasirzadeh M, Rezaeian M, Barzegar M,
Tashakori-Miyanroudi M, et al. Cost-effectiveness of remdesivir for
the treatment of hospitalized patients with COVID-19: a systematic
review. Infect Dis Poverty. 2023;12(1):39. [PubMed ID: 37081575].
[PubMed Central ID: PMC10116457]. https://doi.org/10.1186/s40249-
023-01092-1.

Mahmood A, Eqan M, Pervez S, Alghamdi HA, Tabinda AB, Yasar A, et
al. COVID-19 and frequent use of hand sanitizers; human health and
environmental hazards by exposure pathways. Sci Total Environ.
2020;742:140561. [PubMed ID: 32623176]. [PubMed Central ID:
PMC7320712]. https://doi.org/10.1016/j.scitotenv.2020.140561.

Chegeni M, Kamel Khodabandeh A, Karamouzian M, Shokoohi M,
Abedi L, Khalili M, et al. Alcohol consumption in Iran: A systematic
review and meta-analysis of the literature. Drug Alcohol Rev.
2020;39(5):525-38. [PubMed ID: 32441436).
https://doi.org/10.1111/dar.13093.

Mahdavi SA, Kolahi AA, Akhgari M, Gheshlaghi F, Gholami N, Moshiri
M, et al. COVID-19 pandemic and methanol poisoning outbreak in
Iranian children and adolescents: A data linkage study. Alcohol Clin

16.

17.

18.

19.

20.

21

22,

23.

24.

25.

26.

27.

28.

EXp Res. 2021;45(9):1853-63. [PubMed ID: 34487368]. [PubMed Central
ID: PMC8653331]. https://doi.org/10.1111/acer.14680.

Adibi A, Mozafari A, Jamshidbeigi H, Jamshidbeigi T, Sahebi A.
Alcohol Consumption Under the Shadow of Coronavirus Pandemic.
Galen Med J. 2020;9. €1922. [PubMed ID: 34466614]. [PubMed Central
ID: PM(8343657]. https:|/doi.org/10.31661/gm;j.v9i0.1922.

Mousavi-Roknabadi RS, Arzhangzadeh M, Safaei-Firouzabadi H,
Mousavi-Roknabadi RS, Sharifi M, Fathi N, et al. Methanol poisoning
during COVID-19 pandemic; A systematic scoping review. Am | Emerg
Med. 2022;52:69-84. [PubMed ID: 34883289]. [PubMed Central ID:
PMC8611855]. https://doi.org[10.1016/j.ajem.2021.11.026.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow
CD, et al. The PRISMA 2020 statement: An updated guideline for
reporting systematic reviews. Int J Surg. 2021;88:105906. [PubMed ID:
33789826]. https://doi.org/10.1016/j.ijsu.2021.105906.

Munn Z, Moola S, Riitano D, Lisy K. The development of a critical
appraisal tool for use in systematic reviews addressing questions of
prevalence. Int | Health Policy Manag. 2014;3(3):123-8. [PubMed ID:
25197676). [PubMed Central ID: PMC4154549].
https://doi.org/10.15171/ijhpm.2014.71.

Zamani N, Gheshlaghi F, Haghighi-Morad M, Bahrami-Motlagh H,
Alavi Darazam I, Hadeiy SK, et al. Prevalence of clinical and radiologic
features in methanol-poisoned patients with and without COVID-19
infection. Acute Med Surg. 2021;8(1). e715. [PubMed ID: 34925862].
[PubMed Central ID: PMC8647202]. https://doi.org[10.1002/ams2.715.

Mahdavi SA, Zamani N, McDonald R, Akhgari M, Kolahi AA,
Gheshlaghi F, et al. A cross-sectional multicenter linkage study of
hospital admissions and mortality due to methanol poisoning in
Iranian adults during the COVID-19 pandemic. Sci Rep.
2022;12(1):9741. [PubMed ID: 35697919]. [PubMed Central ID:
PMC9189800]. https://doi.org/10.1038/s41598-022-14007-1.

Hadeiy SK, Zamani N, McDonald R, Rezaei O, Kolahi AA, Gholami N, et
al. An interrupted time series analysis of hospital admissions due to
alcohol intoxication during the COVID-19 pandemic in Tehran, Iran.
Sci Rep. 2022;12(1):10574. [PubMed ID: 35732680]. [PubMed Central ID:
PMC9216300]. https://doi.org[10.1038/s41598-022-14799-2.

Nikoo MH, Arjangzadeh A, Pakfetrat M, Boogar SS, Mohammadkarimi
V, Ostovan VR, et al. Electrocardiographic findings of methanol
toxicity: a cross-sectional study of 356 cases in Iran. BMC Cardiovasc
Disord. 2020;20(1):415. [PubMed ID: 32928149]. [PubMed Central ID:
PMC7488223]. https:/[doi.org/10.1186/512872-020-01691-y.

Estedlal AR, Mani A, Vardanjani HM, Kamali M, Zarei L, Heydari ST, et
al. Temperament and character of patients with alcohol toxicity
during COVID - 19 pandemic. BMC Psychiatry. 2021;21(1):49. [PubMed
ID: 33472610]. [PubMed Central ID: PMC7816132].
https://doi.org/10.1186/s12888-021-03052-1.

Dehghan A, Sadeghi F, Afzali F. [A Survey of Alcohol Poisoning and
Disinfectants Cases in Patients Referred to Hospitals in Yazd Province
during the Covid-19 Epidemic (First Wave of the Disease)]. J Shahid
Sadoughi Uni Med  Sci 2022;29(11):4290-8. Persian.
https://doi.org/10.18502/ssu.v29i11.8505.

Esmaeilian S, Teimouri A, Hooshmandi S, Nikoo MH, Heydari ST,
Mohajeri E, et al. Methanol poisoning during the COVID-19 pandemic
in Iran: A retrospective cross-sectional study of clinical, laboratory,
and brain imaging characteristics and outcomes. Health Sci Rep.
2023;6(12). e1752. [PubMed ID: 38093830]. [PubMed Central ID:
PMC10716313]. https://doi.org/10.1002/hsr2.1752.

Jain S, Iverson LM. Glasgow Coma Scale. StatPearls [Internet].
Treasure Island, FL: StatPearls Publishing; 2018.

Vanderbruggen N, Matthys F, Van Laere S, Zeeuws D, Santermans L,
Van den Ameele S, et al. Self-Reported Alcohol, Tobacco, and Cannabis
Use during COVID-19 Lockdown Measures: Results from a Web-Based
Survey. Eur Addict Res. 2020;26(6):309-15. [PubMed ID: 32961535].
[PubMed Central ID: PMC7573904]. https://doi.org[10.1159/000510822.


http://www.ncbi.nlm.nih.gov/pubmed/33172326
https://doi.org/10.1080/01480545.2020.1845192
http://www.ncbi.nlm.nih.gov/pubmed/32702502
https://doi.org/10.1016/j.alcohol.2020.07.002
http://www.ncbi.nlm.nih.gov/pubmed/30715164
https://doi.org/10.1093/alcalc/agz005
http://www.ncbi.nlm.nih.gov/pubmed/36962484
https://www.ncbi.nlm.nih.gov/pmc/PMC10021244
https://doi.org/10.1371/journal.pgph.0000107
http://www.ncbi.nlm.nih.gov/pubmed/28812784
https://www.ncbi.nlm.nih.gov/pmc/PMC5287934
https://doi.org/10.15171/ijhpm.2016.103
http://www.ncbi.nlm.nih.gov/pubmed/31043324
https://doi.org/10.1016/S0140-6736(18)33197-0
https://doi.org/10.1016/S0140-6736(18)33197-0
http://www.ncbi.nlm.nih.gov/pubmed/32225177
https://www.ncbi.nlm.nih.gov/pmc/PMC7426733
https://doi.org/10.34172/ijoem.2020.1983
http://www.ncbi.nlm.nih.gov/pubmed/34781062
https://www.ncbi.nlm.nih.gov/pmc/PMC8586733
https://doi.org/10.1016/j.yebeh.2021.108410
http://www.ncbi.nlm.nih.gov/pubmed/33227532
https://www.ncbi.nlm.nih.gov/pmc/PMC7679235
https://doi.org/10.1016/j.ijsu.2020.11.015
http://www.ncbi.nlm.nih.gov/pubmed/37081575
https://www.ncbi.nlm.nih.gov/pmc/PMC10116457
https://doi.org/10.1186/s40249-023-01092-1
https://doi.org/10.1186/s40249-023-01092-1
http://www.ncbi.nlm.nih.gov/pubmed/32623176
https://www.ncbi.nlm.nih.gov/pmc/PMC7320712
https://doi.org/10.1016/j.scitotenv.2020.140561
http://www.ncbi.nlm.nih.gov/pubmed/32441436
https://doi.org/10.1111/dar.13093
http://www.ncbi.nlm.nih.gov/pubmed/34487368
https://www.ncbi.nlm.nih.gov/pmc/PMC8653331
https://doi.org/10.1111/acer.14680
http://www.ncbi.nlm.nih.gov/pubmed/34487368
https://www.ncbi.nlm.nih.gov/pmc/PMC8653331
https://doi.org/10.1111/acer.14680
http://www.ncbi.nlm.nih.gov/pubmed/34466614
https://www.ncbi.nlm.nih.gov/pmc/PMC8343657
https://doi.org/10.31661/gmj.v9i0.1922
http://www.ncbi.nlm.nih.gov/pubmed/34883289
https://www.ncbi.nlm.nih.gov/pmc/PMC8611855
https://doi.org/10.1016/j.ajem.2021.11.026
http://www.ncbi.nlm.nih.gov/pubmed/33789826
https://doi.org/10.1016/j.ijsu.2021.105906
http://www.ncbi.nlm.nih.gov/pubmed/25197676
https://www.ncbi.nlm.nih.gov/pmc/PMC4154549
https://doi.org/10.15171/ijhpm.2014.71
http://www.ncbi.nlm.nih.gov/pubmed/34925862
https://www.ncbi.nlm.nih.gov/pmc/PMC8647202
https://doi.org/10.1002/ams2.715
http://www.ncbi.nlm.nih.gov/pubmed/35697919
https://www.ncbi.nlm.nih.gov/pmc/PMC9189800
https://doi.org/10.1038/s41598-022-14007-1
http://www.ncbi.nlm.nih.gov/pubmed/35732680
https://www.ncbi.nlm.nih.gov/pmc/PMC9216300
https://doi.org/10.1038/s41598-022-14799-2
http://www.ncbi.nlm.nih.gov/pubmed/32928149
https://www.ncbi.nlm.nih.gov/pmc/PMC7488223
https://doi.org/10.1186/s12872-020-01691-y
http://www.ncbi.nlm.nih.gov/pubmed/33472610
https://www.ncbi.nlm.nih.gov/pmc/PMC7816132
https://doi.org/10.1186/s12888-021-03052-1
https://doi.org/10.18502/ssu.v29i11.8505
http://www.ncbi.nlm.nih.gov/pubmed/38093830
https://www.ncbi.nlm.nih.gov/pmc/PMC10716313
https://doi.org/10.1002/hsr2.1752
http://www.ncbi.nlm.nih.gov/pubmed/32961535
https://www.ncbi.nlm.nih.gov/pmc/PMC7573904
https://doi.org/10.1159/000510822

Alaedini Shoormasti K et al.

20.

30.

3L

32.

33.

34.

35.

10

Neufeld M, Lachenmeier DW, Ferreira-Borges C, Rehm J. Is Alcohol an
"Essential Good" During COVID-19? Yes, but Only as a Disinfectant!.
Alcohol Clin Exp Res. 2020;44(9):1906-9. [PubMed ID: 32735694].
[PubMed Central ID: PMC7436501]. https://doi.org/10.1111/acer.14417.

Mousavi Roknabadi RS, Alibeigi M, Sharifi M, Mousavi Roknabadi RS,
Beizavi Z. Visual Disturbances in Patients With Acute Methanol
Poisoning: A Cross-sectional Study. Int | Med Toxicol Forensic Med.
2021;11(3):33949. https://doi.org[10.32598ijmtfm.v11i3.33949.

Galvez-Ruiz A, Elkhamary SM, Asghar N, Bosley TM. Visual and
neurologic sequelae of methanol poisoning in Saudi Arabia. Saudi
Med J. 2015;36(5):568-74. [PubMed ID: 25935177]. [PubMed Central ID:
PMC4436753]. https://doi.org[10.15537/smj.2015.5.11142.

Bamashmus M, Al-Kershy N. Visual Damage of 37 Cases after
Methanol Poisoning in Yemen. Clin Ophthalmol J. 2021;2:1016.

Decker ME, Briski ND, Salem A, Noor E, Khashan A. Methanol
Intoxication-Associated Brain Hemorrhages: Can Early Detection Be
Life-Saving? A Case Report. Am ] Case Rep. 2023;24. €938749. [PubMed
ID: 36710478]. [PubMed Central ID: PMC9896127].
https:|/doi.org[10.12659/A]CR.938749.

Aisa TM, Ballut OM. Methanol intoxication with cerebral
hemorrhage. Neurosciences (Riyadh). 2016;21(3):275-7. [PubMed ID:
27356664]. [PubMed Central ID: PMC5107299].
https://doi.org[10.17712/nsj.2016.3.20150592.

Gautam M, Dandu H, Siddiqui SS, Atam V, Kumari S, Rathore S. Acute
Methanol Toxicity: Clinical Correlation with Autopsy Findings, a

36.

37.

38.

39.

40.

Descriptive Study. J Assoc Physicians India. 2022;70(6):11-2. [PubMed
1D: 35702839]. https://doi.org[10.5005/japi-11001-0025.

Aan Het Rot M, Baltariu IC, Enea V. Increased alcohol use to cope with
COVID-19-related anxiety one year into the coronavirus pandemic.
Nordisk Alkohol Nark. 2023;40(2):146-59. [PubMed ID: 37063818].
[PubMed Central ID: PMC10101168].
https://doi.org/10.1177/14550725221147111.

De Sio S, Tittarelli R, Di Martino G, Buomprisco G, Perri R, Bruno G, et
al. Alcohol consumption and employment: a cross-sectional study of
office workers and unemployed people. Peer/. 2020;8. e8774.
[PubMed ID: 32231881]. [PubMed Central ID: PMC7100587].
https://doi.org[10.7717|peerj.8774.

Jones-Webb R, Karriker-Jaffe K], Zemore SE, Mulia N. Effects of
Economic Disruptions on Alcohol Use and Problems: Why Do African
Americans Fare Worse? | Stud Alcohol Drugs. 2016;77(2):261-71.
[PubMed ID: 26997184]. [PubMed Central ID: PMC4803658].
https://doi.org[10.15288[jsad.2016.77.261.

Chagas C, Paula TCS, de Almeida Machado D, Martins LB, Opaleye D,
Piedade T, et al. Alcohol Consumption by Older People in Brazil: A
Systematic Review of Population-based Studies. Addict Disord Their
Treat. 2019;18(4):229-37.
https://doi.org/10.1097/adt.0000000000000168.

Amin-Esmaeili M, Rahimi-Movaghar A, Sharifi V, Hajebi A, Mojtabai R,
Radgoodarzi R, et al. Alcohol use disorders in Iran: Prevalence,
symptoms, correlates, and comorbidity. Drug Alcohol Depend.
2017;176:48-54. [PubMed ID: 28514696].
https://doi.org[10.1016/j.drugalcdep.2017.02.018.

Iran | Psychiatry Behav Sci. 2024; In Press(In Press): €140558.


http://www.ncbi.nlm.nih.gov/pubmed/32735694
https://www.ncbi.nlm.nih.gov/pmc/PMC7436501
https://doi.org/10.1111/acer.14417
https://doi.org/10.32598/ijmtfm.v11i3.33949
http://www.ncbi.nlm.nih.gov/pubmed/25935177
https://www.ncbi.nlm.nih.gov/pmc/PMC4436753
https://doi.org/10.15537/smj.2015.5.11142
http://www.ncbi.nlm.nih.gov/pubmed/36710478
https://www.ncbi.nlm.nih.gov/pmc/PMC9896127
https://doi.org/10.12659/AJCR.938749
http://www.ncbi.nlm.nih.gov/pubmed/27356664
https://www.ncbi.nlm.nih.gov/pmc/PMC5107299
https://doi.org/10.17712/nsj.2016.3.20150592
http://www.ncbi.nlm.nih.gov/pubmed/35702839
https://doi.org/10.5005/japi-11001-0025
http://www.ncbi.nlm.nih.gov/pubmed/35702839
https://doi.org/10.5005/japi-11001-0025
http://www.ncbi.nlm.nih.gov/pubmed/37063818
https://www.ncbi.nlm.nih.gov/pmc/PMC10101168
https://doi.org/10.1177/14550725221147111
http://www.ncbi.nlm.nih.gov/pubmed/32231881
https://www.ncbi.nlm.nih.gov/pmc/PMC7100587
https://doi.org/10.7717/peerj.8774
http://www.ncbi.nlm.nih.gov/pubmed/26997184
https://www.ncbi.nlm.nih.gov/pmc/PMC4803658
https://doi.org/10.15288/jsad.2016.77.261
https://doi.org/10.1097/adt.0000000000000168
http://www.ncbi.nlm.nih.gov/pubmed/28514696
https://doi.org/10.1016/j.drugalcdep.2017.02.018

Alaedini Shoormasti K et al.

Table 1. Details of Studies Included in a Systematic Review of Methanol Intoxication and its Clinical Complications During the Covid-19 Pandemic

Authors Pu:{)i?cl.a(:ifon Title F::)t/lf;;;sth Male/Female Age/Period Study Design/City gg:ss(:;,fg:i on Sequel/ToxicLevel  Finding
A 1.0lder
cross-sectional patients
multicenter involved
linkage study more to fatal
of hospital Mean:32 . . N . outcome
admissions . years (range ~ Cross-sectional/ multicenter  For motives: Visual than younger
Mahdavi and mortality M 19-o1)ffrom  (Hamedan, Isfahan, Khorasan ~ 82.1% for disturbances/serum patients; 2.
etal.(21) 2022 due to 795/84 (89.43%) F: 77 February Razavi, Khuzestan,_ prevention of ~ methanol level of 31% of
methanol (9.68%) until June Mazandaran, Qazvin, Tehran, ~ cure COVID-19  6.25 mmol/L (20 methanol
poisoning in 2020 West Azerbaijan and Yazd) infection:3.1%  mg/dL) or higher poisoning in
Iranian adults the first 4
during the months’ post
COVID-19 COVID-19 in
pandemic Iran
A survey of
alcohol
poisoning and 1
disinfectants . ioati
y Complication
;ist?eserll?s ;A;;;e::rﬁs'(()éi Occurrence of eye free ricovery:
Dehghan . ' N L For gaining symptoms|/estimated 59.4%; 2.
etal. 2022 ;eferljec{ w 101/NA ;A & (887'1%) 53f)éb§gmnmg Desclcrlptl}lzandd happinessand average alcohol improvement
(25) EREIEISIR 112 (11.9%) ot rebruary analytical/Yaz joy: 47% consumption 273.07  with vision
Yazd province 2019 until +192.97 CC e
during the May 15, 2019 T p .
g Y15, 12.9% other
COVID-19
q o i cases: 22.8%
epidemic (first
wave of the
disease)
1. Asharprise
An in methangl
interrupted poisoningin
time series Mean: 3158 + E;‘Sffﬁﬁ 3
Ers.zglist;sl of y 138;)6 (range:1 . Coping Meth;;?Lo(l level TdGL.)ZS goél\?lv];ing the
. fagn 11360 etrospective cross- : mmoL/L (20 mg; -19; 2.
:ltaff?;z) 2022 Si?tl(s)sa;?czshol 1687/127 (80,60%) F:327 ¥:;¥i/£?;m sectiqnal[Loghman-Hal<im Elf?:;/el\(gtteod apd ethanol level High o
intoxication (19.4%) 23rd, 2019 to Hospital in Tehran anxiety higher than 50 mortality in
during the February mg/dL the tota[
COVID-19 22nd, 2021 apgg“la“(’"
pandemic in e
Tehran, Iran :ll)]fg]‘flgca“y
adolescents.
1.Index of
mortality in
methanol
toxicity
included:
Putaminal or
subcortical
white matter
hemorrhage,
B brai e
intoxication ICH and brai EH LI
. and brain necrosis was
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N . mortality
predisposing "
factors .
alcohol
consumption
was lower
than the
patients who
drank alcohol
for the first
time
Estedlal 2021 Temperament 390 total M: 216 Mean:32.43+  Cross-section study/Shiraz Prevent NA/82 cases (60.7%) Personality
etal. and character (135 from (55.38%), F: 10.81 COVID-19:15% more than once a disorders:
(24) of patients emergency  174(44.61%) years/March habitand week, 31 cases (23.0%)  60.7% cases
with alcohol room and 2020 recreational atmost three timesa more than
toxicity 255 from consumption  monthand22cases  once a week,
during COVID-  general of alcohol: (16.3%) at most 6 more three
19 pandemic population)/ 48.1% times a year times of
NA recreational drinking per
consumption month: 23.0%,
of alcohol: more six
36.8% times of
drinking per
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Finding

Mahdavi et
al.(15)

Zamani et
al.(20)

Shadnia et
al.(2)

Nikoo et
al.(23)

Esmaeilian
etal.(26)

12

2021

2021

2022

2020

2023

COVID-19 pandemic
and methanol
poisoning outbreak
in Iranian children
and adolescents: A
data linkage study

Prevalence of clinical
and radiologic
features in methanol
poisoned patients
with and without
COVID-19 infection

Demographic and
clinical
characteristics of
patients who died of
methanol toxicity
during COVID 19
outbreak in
Loghman-e-Hakim
Hospital, Tehran

Electrocardiographic
findings of
methanol toxicity: A
cross-sectional study
of 356 case in Iran

Methanol poisoning
during the COVID-19
pandemic in Iran: A
retrospective cross-
sectional study of
clinical, laboratory,
and brain imaging
characteristics and
outcomes

17222

356/59
(16.6%)

80 death

356/59
(16.6%)

306/60
(19.9%)

M:112(65.11%)
F: 60 (34.88%)

M:328
(89.9%) F: 28
(10.1%)

M: 68 (85%) F:
12 (15%)

M:328
(89.9%) F: 28
(10.1%)

M: 286 F:34

Retrospective
data linkage
study/nine
toxicology
referral centers)
Tehran, Isfahan,
Mashhad,
Qazvin, Ahvaz

For
recreational
purposes
and/or hand
sanitizers

Mean: 0 to 18
years|February
23 to June 22,
2020

Participants
used alcohol
regularly at
leastonce a
week (44.7%),
others used
alcohol
infrequently
or for the first
time

Cross-sectional
study/Shiraz
Hospitals
(Faghihi and
Namazi)

Mean:32.76 +
10.61(range 15 -
72)/March and
April, 2020

Male age
(4217413.2)
female age
(35.5+8.3)[March
to April 2020

Cross-sectional
study/Loghman-
Hakim Hospital
(Tehran)

Prevention of
COVID-19

Protective and
thera eutic
role of alcohol
consumption
for COVID-19

Cross-sectional
study/Shiraz
Hospitals
(Faghihi and
Namazi)

Mean:32.76 +
10.61(range 15 -
72) [March and
April, 2020

Aretrospective
cross-sectional
study/Shiraz
Hospitals
(Faghihi and
Namazi)

Mean 32.10£9.9
years (range 15
to 72) March
and April 2020

A positive
history of
methanol
ingestion

Gastrointestinal
symptoms or visual
disturbances/the

median [IQR] levels were

0.27[0.02, 0.92] (range:
0 to 6.36) mmol/L
methanol and 1.95 [1.52,
11.50] (range: 0.65 to
37.97) mmol/L EtOH.

Blindness and impaired

level of

consciousness/methanol

toxicity, PH<7

Profound metabolic
acidosis/men's blood
methanol levels 19.96 +
9.7 mg/dL, blood
methanol levels in
women 17.77 + 8 mg|dL

Blindness and impaired

level of

consciousness/methanol

toxicity, PH<7

223 patients, accounting

for 75.9% of the sample,
exhibited symptoms of
blindness

significant
change in
consumption:
68.1%,
decreased
consumption:
5.3%

The rate of
pediatric
exposure
from
ingestion of
alcoholic
beverages
and hand
sanitizers was
significantly
increased
during the
first 4
months of
the COVID-19
pandemic in
Iran

Patients with
concurrent
methanol
poisoning
and COVID-19
have higher
urea level is
more
common

ALT, AST and
PT (indicator
of liver
damage) were
seen in most
patients.
Although the
men were
significantly
more than
women, there
was no
difference
between men
and women
in the
measured
factors

1.Sinus
rhythm was
observed in
95.8%.2.The
most
common ECG
findings: ]
point
elevation
(68.8%),
presence of U
wave (59.2%),
QTc
prolongation
(M:53.2% and
F: 28.6%),
fragmented
QRS (33.7%).

1. There was a
significant
difference
between
normal and
abnormal
persons (in
renal failure,
GCS, PH, Pa0,,
PaCo,, HCO;,
potassium
and blood
sugar). 2.
Putamen
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hypodensity
was 11.11% of
cases in
imaging
finding

Abbreviations: M, male; F, female; NR, not reported; AVB, atrioventricular conduction block; ALT, alanine transaminase; AST, aspartate aminotransferase; PT, prothrombin;
ICH, intracerebral hemorrhage.
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