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ABSTRACT

Objectives: This study aimed to investigate methyl alcohol
poisoning cases in Izmir.

Patients and methods: The retrospective study included
15 patients (14 males, 1 female; mean age: 56.1%9.3
years; range, 40 to 71 vyears) diagnosed with methyl
alcohol poisoning due to counterfeit alcoholic beverage
consumption between October 1, 2020, and October
30, 2020. Patients were grouped according to survival.
The demographic and clinical data, including the Acute
Physiology and Chronic Health Evaluation II scoring and
Glasgow Coma Scale scores, were compared.

Results: Of the patients, eight (53.3%) died, and seven
survived. There was no significant difference between
deceased and surviving patients regarding optical nerve
involvement, mechanical ventilation need, and dyspnea
(p=0.057, p=0.467, and p=0.467, respectively). On the other
hand, a significant difference was observed between
deceased and surviving patients regarding radiological
imaging, visual impairment, gastrointestinal symptoms, and
vasopressor agent need (p=0.044, p<0.001, p=0.011, and
p=0.026, respectively). Mortality was significantly correlated
with vasopressor agent needs, Acute Physiology and Chronic
Health Evaluation II score, and Glasgow Coma Scale score
(p=0.009; r=0.645, p=0.009; r=—0.652, p=0.008; and r=0.562,
p=0.029; respectively).

Conclusion: Methyl alcohol poisoning is a common and
even accelerating problem in Tirkiye and results in high
mortality and morbidity. Clinical, social, and economic
strategies should be developed by national authorities to
combat the issue.
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Amac: Bu calismada, Izmir'deki metil alkol zehirlenme
vakalarinin incelemesi amaclandi.

Hastalar ve yontemler: Bu retrospektif calismaya
1 Ekim 2020-30 Ekim 2020 tarihleri arasinda sahte alkolli
icecek tiketimi nedeniyle metil alkol zehirlenmesi tanist
konan 15 hasta (14 erkek, 1 kadin; ort. yas: 56,1+9 3
yil; dagilim, 40-71 yil) dahil edildi. Hastalar sagkalima
gore gruplandirildi. Akut Fizyoloji ve Kronik Saglik
Degerlendirme II skorlamas: ve Glasgow Koma Skalast
skorlart dahil olmak tizere demografik ve klinik veriler
karsilastirildi.

Bulgular: Hastalardan sekizi (%53,3) oldi ve yedisi
hayatta kaldi. Hayatini kaybeden ve hayatta kalan
hastalar arasinda optik sinir tutulumu, mekanik
ventilasyon ihtiyaci ve dispne a¢isindan anlamli bir fark
yoktu (sirasiyla p=0,057, p=0,467 ve p=0,467). Bununla
birlikte, hayatini kaybeden ve hayatta kalan hastalar
arasinda radyolojik goruntileme, gérme bozuklugu,
gastrointestinal semptomlar ve vazopressor ajan ihtiyact
acisindan anlamli bir fark gozlendi (sirasiyla p=0,044,
p<0,001, p=0,011 ve p=0,026). Mortalite; vazopressor ajan
ihtiyaci, Akut Fizyoloji ve Kronik Saglik Degerlendirme
II skoru ve Glasgow Koma Skalasi skoru ile anlamli bir
sekilde iliskiliydi (sirasiyla p=0,009; r=0,645, p=0,009;
1=—0,652, p=0,008; ve r=0,562, p=0,029).

Sonug: Metil alkol zehirlenmesi, Turkiye'de yaygin ve
hatta artan bir sorun olup yiiksek mortalite ve morbiditeye
neden olmaktadir. Ulusal otoriteler tarafindan bu sorunun
onune gecmek icin klinik, sosyal ve ekonomik stratejiler
gelistirilmelidir.

Anahtar sozctikler: Alkol tiiketimi, metanol, zehirlenme.

Correspondence: Hasan Armagan Uysal, MD. {zmir Ekonomi Universitesi Medical Point Hastanesi, Noroloji Boliimii, 35575 Karsiyaka, {zmir, Tiirkiye

E-mail: druysalarmagan@yahoo.com

Received: July 23, 2023 Accepted: November 11, 2023 Published online: March 26, 2024

Cite this article as: Uysal HA, Giilliioglu H, Kuzu Kumcu M, Durmaz Celik FN. Methyl alcohol intoxication in Izmir: A retrospective analysis. Turk J Neurol 2024;30(1):31-36.

doi: 10.55697/tnd.2024.47.

@@@@ ©Copyright 2024 by the Turkish Neurological Society
BTN Licensed by Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.


https://orcid.org/0000-0002-4867-304X
https://orcid.org/0000-0002-8499-5118
https://orcid.org/0000-0002-7191-5000
https://orcid.org/0000-0002-2943-2240

32

Methyl alcohol, also known as methanol, is a
kind of aliphatic alcohol, mostly used as an organic
solvent in cosmetic formulations and in many
other industrial products, such as plastics, fuels,
polyesters, and other chemicals. It is categorized
in the toxic alcohols group, which also includes
ethylene glycol and isopropyl alcohol.”’ Nearly all
cases of acute methyl alcohol intoxication arise from
ingestion, and there are some rare cases resulting
from inhalation or dermal absorption.”! Accidental
ingestions, particularly among children and the
elderly, and intentional consumption through
adulterated alcoholic beverages are common.™”
Given its cost-effectiveness and accessibility relative
to ethanol, methyl alcohol is illicitly substituted,
leading to widespread intoxication in developing
countries.”®  Several methyl alcohol poisoning
outbreaks have been reported in these countries,
such as in Iran,” India,"*!? and Turkiye."?
The toxicity of methyl alcohol results from its
metabolites, namely formaldehyde and its oxidized
form of formic acid. Formic acid is highly toxic to
the nervous system and induces severe metabolic
acidosis, which can cause toxicity and permanent
complications in various organs and even death.!
Methyl alcohol is rapidly absorbed through various
routes (dermal, inhalation, and oral routes), easily
permeating cell membranes and distributing
throughout tissues."™ Clinical symptoms of methyl
alcohol poisoning can be classified as headache,
nausea, vomiting, drowsiness, abdominal pain,
renal insufficiency, visual impairment, respiratory
failure, and central nervous system depression
leading to coma.”'*" Treatment approaches
include inhibiting toxic metabolite formation
through antidote administration (intravenous/oral
ethanol or fomepizole), alkalization to mitigate
metabolic acidosis, removal of toxic metabolites
via selective hemodialysis, intravenous folinic acid
administration, and standard supportive care.!

This study aimed to underscore the severity and
prevalence of such poisoning cases by investigating
methyl alcohol poisoning cases in Izmir. Such
research endeavors can assist in the development
of strategies to prevent similar poisoning incidents
in the future. This study represents a significant
contribution to the field of methanol poisoning,
supporting efforts to reduce the incidence of such
cases and develop effective treatment approaches.

PATIENTS AND METHODS

This retrospective study was conducted with
15 patients (14 males, 1 female; mean age: 56.1£9.3
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years; range, 40 to 71 years) who were diagnosed
with methyl alcohol poisoning due to counterfeit
alcoholic beverage consumption in the Intensive
Care Unit (ICU) of the Izmir Ekonomi University
Medical Point Hospital, between October 1, 2020,
and October 30, 2020. Patients were grouped
according to survival, and the demographic and
clinical data were compared between the groups.

The diagnosis of methyl alcohol poisoning
was performed according to the typical clinical
presentation, clinical history, blood tests, and
imaging. Acidosis analysis via arterial blood gases
and serum bicarbonate level measurements were
performed in all patients. All patients had blood
acidosis and were treated with bicarbonate and
hemodialysis. Acute Physiology and Chronic Health
Evaluation (APACHE) II and Glasgow Coma Scale
(GCS) were evaluated in all patients to classify
the severity of the poisoning. The APACHE II
interpretation is based on a score between 0 and
71, where a higher score is associated with higher
risk of death."¥ Glasgow Coma Scale measures the
consciousness level of the patients according to
the eye-opening, motor, and verbal responses with
a score between 3 and 15, where a higher score
implies higher conscious response.’” Magnetic
resonance imaging of the brain was recorded in all
of the patients.

Statistical analysis

Statistical analysis was performed using the
PASW version 18.0 software (SPSS Inc., Chicago,
IL, USA). The descriptive data were expressed as
numbers and percentiles for categorical variables
and as mean, standard deviation, median, and
minimum-maximum (range) for numerical variables.
The normal distributions of variables were tested
by visual (histograms and probability graphics)
and analytical (Kolmogorov-Smirnov/Shapiro-Wilk)
test methods. For categorical variables, in two
group comparisons, the Pearson chi-square test
was used when applicable (expected value >5);
otherwise, Fisher exact test was used. For numerical
variables, the Mann-Whitney U test was used in two
group comparisons when data were nonnormally
distributed. Spearman correlation test was used for
the analysis of the relation between patient data
and mortality. A p-value <0.05 was considered
statistically significant.

RESULTS

The distribution of the demographic and clinical
data in the study groups is summarized in Table 1. Of
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TABLE 1

Demographic and clinical data of surviving and deceased patients

Patients who died (n=8)

Patients who survived (n=7)

n % Median ~ Min-Max n % Median  Min-Max b

Age (year) 525 41-61 66.0 40-71 0.072**
Sex N/A

Male 8 100.0 6 85.7

Female 0 0.0 1 14.3
Magnetic resonance imaging 0.044*

Basal ganglia necrosis 0 0.0 3 429

Diffuse axonal injury 8 100.0 3 429

No 0 0.0 1 14.3
Optical nerve involvement 5 625 1 14.3 0.057***
Hemorrhage 1 125 0 0.0 N/A
Visual impairment N/A

No 0 0.0 7 100.0

Not tested 8 100.0 0 0.0
Gastrointestinal symptoms N/A

Yes 1 125 2 28.6

No 1 125 5 71.4

Unknown 6 75.0 0 0.0
Mechanical ventilation need 8 100.0 6 85.7 0.467%**
Vasopressor agent need 8 100.0 3 429 0.026***
Organ transplant 1 125 0 0.0 N/A
Brain death 4 50.0 0 0.0 N/A
Dyspnea 0.467***

No 0 0.0 1 14.3

Intubated 8 100.0 6 857
Intensive care (day) 16.5 3-77 5.0 3-20 0.232%*
Hemodialysis duration (day) 25 1-12 2.0 1-4 0.536**
APACHE 1I score 33.0 22-43 27.0 15-31 0.014**
Glasgow Coma Scale 3.0 3-6 9.0 3-14 0.040**

APACHE: Acute Physiology and Chronic Health Evaluation; * Pearson chi-square test; ** Mann-Whitney U test; *** Fisher exact test. APACHE Acute Physiology

and Chronic Health Evaluation; N/A: Not applicable.

the patients, eight (53.3%) died, and seven survived.
The only female participant in the study was in the
survival group.

The 50-year-old male patient (APACHE II score
of 33 and a GCS of 6) had optical nerve involvement,
required a mechanical ventilator and vasopressor
during the therapy, and had organ transplantation.
Despite these interventions, the patient could not
survive and died after 14 days of ICU stay.

Table 2 shows the correlation of mortality
with demographic and clinical data of the
patients. Accordingly, mortality was found to be
significantly correlated with vasopressor agent
need, APACHE II score, and GCS score (p=0.009;
r=0.645, p=0.009; r=—0.652, p=0.008; and r=0.562,
p=0.029; respectively).

DISCUSSION

In this retrospective study on methyl alcohol
poisoning, mortality was significantly associated
with radiological imaging, vasopressor agent need,
APACHE 1I scoring, and GCS. In the current study,
there was a positive correlation between mortality
and APACHE II scoring and a negative correlation
between mortality and GCS. It was an expected
result since higher APACHE II scores and lower GCS
scores are indicators of the lower well-being state
of the patient. Similarly, in another study on methyl
alcohol poisoning cases in Tirkiye, a negative
correlation between survival and APACHE II scoring
and a positive correlation between survival and GCS
were found.™ In line with these findings, it was
reported that mortality was associated with coma
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TABLE 2
The correlation between patient data and mortality

r p
Age 0.498 0.059
Magnetic resonance imaging —0.319 0.246
Optical nerve involvement 0.491 0.063
Hemorrhage 0.250 0.369
Vasopressor agent need 0.645 0.009
Mechanical ventilation need 0.286 0.302
APACHE II score 0.652 0.008
Glasgow Coma Scale -0.562 0.029
Intensive care stay (day) —-0.345 0.209
Hemodialysis duration (day) -0.177 0.529

APACHE: Acute Physiology and Chronic Health Evaluation; Spearman’s correlation test coefficient.
APACHE Acute Physiology and Chronic Health Evaluation.

and seizure on admission."? A significant negative
correlation between mortality and gastrointestinal
symptoms appears to result from the cases with
unknown gastrointestinal conditions in the majority
of deceased patients (6 of 8 patients in the current
study). There was a significant positive correlation
between mortality and vasopressor agent need, a
finding consistent with those reported in a similar
study.™

The sociological aspect comes into play as the
surge in demand for illicit alcohol following the
spike in alcohol prices is predominantly observed
among males. Male individuals tend to exhibit a
greater inclination towards alcohol consumption
in society, thereby leading to a heightened interest
in illicit alcohol within the male population. This
could potentially explain why the study included
only one female patient.

Radiological findings of the brain in methyl
alcohol poisoning have been previously reported,
and bilateral necrosis of the basal ganglia was
presented as the most common radiological
characteristic of methyl alcohol poisoning.”
Consistently, regarding radiological scans of the
current study, basal ganglia necrosis was present
in half of the survived patients, and diffuse axonal
injury was found in all deceased patients and in the
other half of the survived patients. Other studies
have reported findings such as bilateral putaminal
hemorrhagic necrosis and neuron degeneration
with hemorrhage in the parietal cortex.™'¥ In
this study, hemorrhage was observed in only one
deceased patient. In methyl alcohol poisoning,
there is no general agreement between the scope

of radiological abnormalities and their medical
effect.”

The one specific symptom of methyl alcohol
poisoning is visual disturbance and optical damage,
which generally occur due to the inhibition
of retinal hexokinase by the methyl alcohol
metabolite formaldehyde. Optical variations,
including blurring of the disc edges, hyperemia
of the discs, retinal edema, and optic nerve
atrophy, are characteristic abnormalities of this
poisoning." In the current study, in patients who
survived, no visual impairment was observed, and
optical involvement was found in only one case.
Due to impaired consciousness, visual impairment
patients from the group resulting in mortality
were unable to be evaluated, and therefore, no
comparison could be made. Although there was no
significant difference between the patient groups,
more than half of the patients who died had
optical involvement. It appears that the effective
and timely treatment in the surviving patients
could delay the methyl alcohol metabolism in the
liver. Consequently, the unmetabolized methyl
alcohol was discharged from the kidneys and
lungs, which limited the degree of ocular damage
due to the metabolite formaldehyde.?2"

In the current study, there was one special case
with liver and kidney transplantation. As far as it
is concerned, this is the first study reporting organ
transplantation in a patient with methyl alcohol
poisoning.

Although the duration of ICU stay was relatively
lower in the mortality group, no statistically
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significant difference was found. We believe that
this lack of significance may be attributed to the
small sample size in the current study.

In parallel with previous studies,"> the
patients in our study were mostly middle-aged
male individuals, which can be explained by
the habitual alcohol consumption of this sex
and age group. It was found that more than
half of these patients died. The importance of
early diagnosis and timely, appropriate, and
aggressive treatment to be able to save patients’
lives was confirmed here, as emphasized in
many previous studies.®1012189 For successful
clinical management, relevant supportive care,
infusion of sodium bicarbonate, antidote, methyl
alcohol inhibitors, and dialysis are crucial.”?V
In addition, emergency department physicians
should be specifically trained on methyl alcohol
poisoning to achieve increased awareness and
rapid action-taking capability.’¥ Methyl alcohol
poisoning should be suspected in all individuals
with unexplained metabolic acidosis with an
elevated anion gap and vision or neurological
abnormalities”” From the research perspective,
even though there were functional therapy
protocols, new strategies should be developed
with a multidisciplinary approach for the effective
treatment of this poisoning.® On the other
hand, social and economic management is
also prominent. Significant precautions should
be identified to restrict the production and
consumption of illegally produced alcoholic
beverages,® and legal authorities should consider
rearranging high taxes and general training of the
society on the topic.’¥ Future research should be
designed to reveal and address both clinical and
sociological aspects of methyl alcohol intoxication
issues on a national scale in our country.”

This study has some limitations. The
retrospective and single-center design, small
sample size, lack of fomepizole usage, and missing
recordings of methyl alcohol measurements were
among these limitations. We could not comment
on these issues since there was insufficient
information about visual impairment and
gastrointestinal symptoms from the group that
resulted in mortality.

The critical factors for saving lives in cases of
methyl alcohol poisoning are early diagnosis and the
timely, appropriate, and aggressive administration
of treatment. Since the treatment process after
diagnosis was not examined in this study, these
critical parameters are lacking.
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In conclusion, it is believed that as the GCS
decreases and the APACHE II score, the need
for vasopressor agents, and the duration of stay
in the ICU increases, patients’ clinical condition
worsens, and the risk of mortality increases.
Methyl alcohol poisoning is a common and even
accelerating problem in Turkiye, which results in
high mortality and morbidity, as supported by the
findings. The critical parameters to save lives in
methyl alcohol poisoning are early diagnosis and
timely, appropriate, and aggressive treatment. Both
clinical, social, and economic strategies should be
developed by national authorities to combat the
issue.
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