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ABSTRACT

Received: 17 Jul 2023 Consumption of alcoholic beverages as well as industrial alcohols, especially at the same time

and after the outbreak of COVID-19, has become one of the problems of the healthcare system.
Therefore, despite the provision of much education regarding the ineffectiveness of drinking
alcohol to prevent diseases, including COVID-19, people continue to prepare and consume hand-
made and sometimes industrial alcohol, which causes danger to themselves and others due to
the presence of impurities, such as methanol. Methanol poisoning causes these individuals to go
to the emergency room and can even result in death. In very rare cases, people also survive. The
present study aims to introduce a 60-year-old patient who suffered from severe methanol
poisoning after consuming homemade drinks, and the process of diagnosis and treatment is
described.
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Introduction

ne of the problems that has occurred in the

country in the last few years is alcohol and

stimulant abuse, and it is one of the causes

of presentation to the emergency rooms
[1]. The COVID-19 pandemic caused a change in
alcohol consumption patterns, an impact on alcohol
production and sales policies, and also the prevalence
of unforeseen poisonings, including methanol
poisoning [2]. Several waves of methanol poisoning,
including hand sanitizer contamination, were reported
in different countries [3].

A wave of methanol poisoning occurred in Iran in the
early months of the COVID-19 pandemic [4]. In Iran,
one of the common motivations for alcohol
consumption is to escape from problems and cope with
stress [5]. The prevalence of methanol poisoning in
Iran during the first phase of COVID-19 was
associated with a significant increase in the
hospitalization rate among children and adolescents,
which included at least six deaths in children's
hospitals due to poisoning [6].

In addition to ethanol, hand-made alcoholic
beverages may contain impurities of methanol or
methyl alcohol, the consumption of which causes
people to be poisoned [7]. After entering the digestive
system of people, methanol is quickly absorbed and
converted into formaldehyde and formic acid in the
liver by the alcohol dehydrogenase enzyme. Finally, it
causes metabolic acidosis [8], which can be detected
by ABG test because the clinical symptoms are non-
specific in metabolic acidosis, the pH index is below
7.35, and the serum bicarbonate level is below 18
mEq/L. It should be noted that life-threatening severe
acidosis and pH below 7.1 is a medical emergency due
to the risk of cardiac arrhythmia, and the presence of
acidosis is directly related to the increase in patient
mortality [9-11].

In the present study, the authors intended to introduce
a patient who suffered from severe metabolic acidosis
after consuming methanol, and his treatment was
successful despite a severe drop in pH.

The patient was a 60-year-old man who was referred
to the emergency room of Amir-al-Momenin Hospital
in Maragheh, Iran, after being diagnosed with ischemic
heart disecase. He presented with the help of
companions, with the complaint of nausea since this
morning, cold, chest pain, and sweats since three hours
ago. He had decreased alertness, drowsiness, and vital
signs of BP: 160/95, PR: 81, RR: 15, T: 36.5, Spo2:
94% in the emergency room.

The patient was disoriented and apparently had a
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history of hypertension and opiate abuse. According to
the companions, since the morning of the day before
the presentation, the patient had restlessness,
abdominal, back, and chest pain, nausea, and vomiting,
and he complained of a progressive loss of vision in
both eyes. After a few minutes of being on the
emergency bed, the patient developed bradycardia and
HR: 50-60, BP: 144/101.

The patient's breathing was abdominal and irregular,
and the patient had no obvious focal neurological
deficit (FND). The patient was monitored, and a blood
sample was taken from him for diagnostic laboratory
tests, including BS, Na, K, Cr, BUN, CBC Diff, and
ABG. After obtaining the results of the tests, which
demonstrated a pH<6.8, one of the companions
pointed out the history of alcohol consumption;
therefore, treatment measures were started for the
patient regarding methanol poisoning. The results of
the tests were as follows: White blood cell count:
17,500, hematocrit: 50, platelet count: 260,000,
random blood sugar: 244 mg/dL, blood urea: 34
mg/dL, creatinine: 1.7 mg/dL, sodium: 143 meq/ml,
potassium: 5.3 meq/ml, troponin: 0.01 ng/ml, and also
ABG results as following: 525=Po02, 13=Pco2, pH <
6.8, HCo03=S8. In addition, urine analysis did not show
ketone or any finding favoring a particular diagnosis.

Due to the patient's progressive loss of
consciousness, he was intubated using the rapid
sequence intubation (RSI) method, and a nasogastric
tube was inserted. Based on the history and the
results of the tests, measures were immediately taken
to correct metabolic acidosis, and a hemodialysis
venous catheter was implanted. The patient was
hydrated, and oral ethanol 80% was administered via
gavage at an initial dose of 2 cc/kg of body weight,
followed by 0.25 cc/kg per hour. After 90 min from
admission to the hospital, and following emergency
preparations and consultations, he underwent
hemodialysis due to severe acidosis and blurred
vision. Moreover, because of severe acidosis and
blurred vision, the patient received B complex
vitamins BID (3 days), IV bicarbonate 50ml/8h (2
days), 20000 IU of subcutaneous erythropoietin, and
a daily dose of IV methylprednisolone.

Finally, after the stability of the patient's
symptoms, he was transferred to the ICU, where he
was conscious but disoriented and delirious. Two
days after being hospitalized in this ward and having
a partial recovery, he was transferred to the men's
internal ward. After 5 days, he was discharged with
an acceptable general condition and improved vision.
All laboratory tests were rechecked, and the results
were expected on discharge day.
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Discussion

One of the main problems after the COVID-19
pandemic was the increase in high-risk behaviors,
including alcohol consumption. The trend of alcohol
poisoning, as well as deaths caused by it, increased in
all age groups at the same time and after the COVID-
19 pandemic in Iran, which indicates the urgent need
to prevent high-risk alcohol consumption and also
improve treatment [13, 12, §8].

Alcohol abuse has been considered one of the social
harms in human societies for the past years until now,
and its consumption has been associated with physical
harm to people's bodies and the occurrence of a series
of violent behaviors [14, 8]. The injury caused by
artificial alcohols that people use is due to the presence
of methanol within them, which causes methanol to be
converted into formaldehyde and formic acid in the
liver by the dehydrogenase enzyme, which ultimately
causes metabolic acidosis and can leave many severe
side effects [7,15,16]. Its symptoms include chest and
abdominal pain, blurred vision, shortness of breath,
and impaired consciousness, and its side effects
include acidosis, irreversible visual impairment,
serious cardiac and neurological complications, and in
severe cases, necrosis of the basal ganglia and white
matter, and severe edema of the brain and coma [14,8].
Moreover, it causes renal dysfunction and an increase
in serum creatinine level [17,9], and each of these
complications is associated with high mortality
[13,18,19]. On the other hand, due to the variety of
symptoms and mimicking the symptoms of different
diseases, it may cause misdiagnosis, as in the case
presented in this work [18].

Bicarbonate administration in severe methanol-
induced acidosis may reverse visual defects and help
reduce the rate of active formic acid production [10].
In addition, the case report presented by Ahmadi et al.
refers to the significant effect of bicarbonate in the
treatment process [20]. Then, methanol and its serum
metabolites can be removed by hemodialysis [10, 15,
19]. Ethanol therapy is also one of the basic treatment
lines for methanol poisoning and is used as an
antidote. Our study confirms that timely hemodialysis,
ethanol, bicarbonate, and supportive treatment can be
life-saving in methanol poisoning, even in severe cases
of acidosis and visual impairment, which have been
associated with high mortality in various studies [21].

Conclusion

The reported case with a pH less than 6.8 is one of the

References

[1]. Morteza Bagi HR, Tagizadieh M, Moharamzadeh P, Pouraghaei
M, Kahvareh Barhagi A, Shahsavari Nia K. Epidemiology of

September 2023. Vol 29. Issue 4

rare instances that responded to treatment measures,
saving the patient's life, while a pH level below 7.1 is
considered a dangerous range for all patients. Therefore,
quick diagnosis of methanol poisoning and immediate,
appropriate actions to treat the patient play a significant
role in saving lives from certain death.

It should be emphasized that taking a detailed history
from the patient and companions, along with a
thorough clinical examination, is essential for reaching
a correct and definitive diagnosis amid potentially
incorrect and unimportant information provided by
companions, the patient, or even other colleagues. This
misinformation can lead to delays in critical decisions
or mislead the clinician in diagnosis and essential
treatment. Thus, members of the treatment team must
be familiar with the latest treatment methods while
exercising patience and accuracy in obtaining the
history and clinical profile, enabling them to
participate effectively and efficiently in the treatment
process.

Ethical Considerations

The study was reviewed and approved by the Ethics
Committee of Maragheh University of Medical
Sciences: IRRMARAGHEHPHC.REC.1403.062. This
research is based on the information in the patients'
records, and the studies and findings will be
completely confidential. Moreover, the authors
followed the guidelines of ethical codes in research.

This research received no specific grant from funding
agencies in the public, commercial, or not-for-profit
sectors.

Esmaeil Maghsoodi, conceptualization, methodology,
writing, reviewing, and editing; Hossein Alikhah, data
curation, conceptualization, writing, original draft
preparation; Somayyeh Ghavipanjeh, data curation,
original draft preparation, reviewing, and editing.

The authors have no conflicts of interest to declare.

Not applicable.

alcohol poisoning and its outcome in the north-west of Iran.
Emerg (Tehran). 2015. 3(1):27-32. [PMCID] [PMID]

[2]. Murthy P, Narasimha VL. Effects of the COVID-19 pandemic
and lockdown on alcohol use disorders and complications.

Maghsoodi E, et al. Life-saving of a Patient with Severe Metabolic Acidosis Caused by Methanol Toxicity. 2023; 29(4): 186-190


https://pmc.ncbi.nlm.nih.gov/articles/PMC4614612/
https://pubmed.ncbi.nlm.nih.gov/26512366/

Internal MedicineToday

[3].

[4].

[5].

[6].

[7].

[8].

[9].

[10].

[11].

190

Curr Opin Psychiatry. 2021;34(4):376-385.
[DOI: 10.1097/YC0O.0000000000000720] [PMID] [PMCID]
Overbeek DL, Watson CJ, Castafieda NR, Ganetsky M. A
geographically distinct case of fatal methanol toxicity from
ingestion of a contaminated hand sanitizer product during the
COVID-19 pandemic. J Med Toxicol. 2021;17(2):218-221.
[DOI: 10.1007/s13181-021-00824-9] [PMID] [PMCID]

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. [DOI: 10.1038/s41598-022-14007-1]
PMID] [PMCID

Estedlal AR, Mani A, Vardanjani HM, Kamali M, Zarei L,
Heydari ST, Lankarani KB. Temperament and character of
patients with alcohol toxicity during COVID -19 pandemic.
BMC Psychiatry. 2021;21(1):49. [DOI: 10.1186/s12888-021-
03052-1] [PMID] [PMCID]

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
stud. Alcohol Clin Exp Res. 2021;45(9):1853-1863.
[DOI: 10.1111/acer.14680] [PMID][PMCID]

Moghaddam SAB, Pajoumand A. Prognostic Factors including
clinical manifestation and paraclinic finding in sever methanol
toxicity. Life SciJ. 2014;11(2s): 11-14. [Link]

Nekoukar Z, Zakariaei Z, Taghizadeh F, Musavi F,
Banimostafavi E, et al. Methanol poisoning as a new world
challenge: A review. Ann Med Surg (Lond). 2021; 66: 102445.
[DOI: 10.1016/j.amsu.2021.102445] [PMID][PMCID]

Wu N, Song YG. Clinical features and follow-up outcomes of
optic nerve injury induced by acute methanol poisoning.
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zzhi. 2022
20;40(5):366-369. [DOI: 10.3760/cma.j.cn121094-20211230-
00645] [PMID

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 Cardiovascular Disorders. 2020;20(1):415.
[DOI: 10.1186/s12872-020-01691-y] [PMID] [PMCID]

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.

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

September 2023. Vol 29. Issue 4

2022;12(1):10574. [DOI: 10.1038/s41598-022-14799-2]

PMID][PMCID

Allata Y, Chouhani BA, El bardai G, Kabbali N, Houssaini TS.
The role of nephrologists in the management of methanol
poisoning. Cureus. 2023; 15(4): e37471.
[DOI: 10.7759/cureus.37471] [PMID] [PMCID]

Kuusela E, Jarvisalo MJ, Hellman T, Uusalo P. Mortality and
associated risk factors in patients with severe methanol or
ethylene glycol poisoning treated with dialysis: a retrospective

cohort study. J Int Med Res. 2022; 50(2):
03000605221081427.  [DOI: 10.1177/03000605221081427]
PMID] [PMCID

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 J Emerg Med. 2022; 52: 69-84.
[DOI: 10.1016/j.ajem.2021.11.026] [PMID][PMCID]

Jones AW. Clinical and forensic toxicology of methanol.
Forensic Sci Rev. 2021;33(2):117-143. [PMID

Tian M, He H, Liu Y, Li R, Zhu B, Cao Z. Fatal methanol
poisoning with different clinical and autopsy findings: Case
report and literature review. Leg Med. 2022;54:101995.
[DOI: 10.1016/j.legalmed.2021.101995] [PMID]

Chung JY, Ho CH, Chen YC, Chen JH, Lin HJ, Wang JJ, et al.
Association between acute methanol poisoning and
subsequent mortality: a nationwide study in Taiwan. BMC
Public Health. 2018;18(1): 985. [DOI: 10.1186/s12889-018-
5918-3] [PMID] [PMCID]

Yousefinejad V, Moradi B, Mohammadi Baneh A,
Sheikhesmaeili F, Babahajian A. Prognostic factors of outcome
in methanol poisoning; an 8-year retrospective cross-sectional
study. Arch Acad Emerg Med. 2020; 8(1): e69. [PMID] [PMCID
Navabi S J, Eivazi M, Beiranvand B. An epidemiological study
of patients with methanol poisoning and the factors affecting
the prognosis of patients in imam khomeini hospital
Kermanshah 2010-2015. Iran J Forensic Med. 2018;24(3):175-
184. [Link]

Ahmadi S, Shams Vahdati S, Khadivi Heris H, Khajehee M.
Rapid revival of a patient after very severe metabolic acidosis:
A case report. Iran J Toxicol. 2013;6(19)779-781. [Link]

Nizhu LN, Barua DK, Anam AM, Islam Polash MM, Tun Nessa
SS, Rabbani R, et al. Haemodialysis in methanol poisoning.
Bangladesh Crit Care J March. 2018;6(1): 23-25. [Link]

Maghsoodi E, et al. Life-saving of a Patient with Severe Metabolic Acidosis Caused by Methanol Toxicity. 2023; 29(4): 186-190


https://doi.org/10.1097/yco.0000000000000720
https://pubmed.ncbi.nlm.nih.gov/34016817/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8183243/
https://doi.org/10.1007/s13181-021-00824-9
https://pubmed.ncbi.nlm.nih.gov/33528767/
https://pubmed.ncbi.nlm.nih.gov/33528767/
https://doi.org/10.1038/s41598-022-14007-1
https://pubmed.ncbi.nlm.nih.gov/35697919/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9189800/
https://doi.org/10.1186/s12888-021-03052-1
https://doi.org/10.1186/s12888-021-03052-1
https://pubmed.ncbi.nlm.nih.gov/33472610/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7816132/
https://doi.org/10.1111/acer.14680
https://pubmed.ncbi.nlm.nih.gov/34487368/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8653331/
https://www.lifesciencesite.com/lsj/life1102s/003_22636life1102s14_11_14.pdf
https://doi.org/10.1016/j.amsu.2021.102445
https://pubmed.ncbi.nlm.nih.gov/34141419/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8187162/
https://doi.org/10.3760/cma.j.cn121094-20211230-00645
https://doi.org/10.3760/cma.j.cn121094-20211230-00645
https://pubmed.ncbi.nlm.nih.gov/35680581/
https://doi.org/10.1186/s12872-020-01691-y
https://pubmed.ncbi.nlm.nih.gov/32928149/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7488223/
https://doi.org/10.1038/s41598-022-14799-2
https://pubmed.ncbi.nlm.nih.gov/35732680/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9216300/
https://doi.org/10.7759/cureus.37471
https://pubmed.ncbi.nlm.nih.gov/37187623/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10176525/
https://doi.org/10.1177/03000605221081427
https://pubmed.ncbi.nlm.nih.gov/35209742/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8891871/
https://doi.org/10.1016/j.ajem.2021.11.026
https://pubmed.ncbi.nlm.nih.gov/34883289/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8611855/
https://pubmed.ncbi.nlm.nih.gov/34247144/
https://doi.org/10.1016/j.legalmed.2021.101995
https://pubmed.ncbi.nlm.nih.gov/34844153/
https://doi.org/10.1186/s12889-018-5918-3
https://doi.org/10.1186/s12889-018-5918-3
https://pubmed.ncbi.nlm.nih.gov/30086726/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6081913/
https://pubmed.ncbi.nlm.nih.gov/33134965/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7587997/
http://sjfm.ir/article-1-793-en.html
https://ijt.arakmu.ac.ir/article-1-166-en.pdf
https://www.researchgate.net/profile/Ahmad-Mursel-Anam/publication/324389635_Haemodialysis_in_Methanol_Poisoning/links/5acc7165aca272abdc64ceb0/Haemodialysis-in-Methanol-Poisoning.pdf

