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ABSTRACT

Background: Methanol is a highly toxic compound. Severe metabolic acidosis, intense
neurological and visual affection are the hallmark of toxicity. Despite maximal supportive care,
the mortality rate is yet high. Objectives: This study aimed to determine the predictors of poor
outcomes in acute methanol poisoning. Methods: In this retrospective study, forty acute
methanol poisoned patients were recruited. Data of four years (2017 to 2020) was obtained
from Tanta university Poison Control Center (TUPCC) archive. Data of patients’ outcomes
were recorded in addition to demographic data, clinical examination, and laboratory
investigations results. Results: Out of the 40 enrolled patients, 17 patients had poor outcomes,
either death or visual affection, and the remaining 23 patients had completely recovered. A
significantly prolonged time elapsed between methanol ingestion and admission in the poor
outcome group compared to good outcome one. Likely, the mean GCS, arterial ph, and HCO3
levels were significantly lower in the poor outcome group. Additionally, the poor outcome
group noticed a significant increase in total leucocytic count, RBS, ALT, AST, serum
creatinine, blood urea, PT, and anion gap. Conclusions: Our study shows that delayed hospital
admission and on admission GCS were identified as potential predictive factors of poor
outcome in acute methanol poisoning.
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INTRODUCTION

Methanol, the wood alcohol or
Columbian spirit, is a colorless liquid with
an alcoholic taste and smell. It serves as an
industrial solvent and is commonly used as
counterfeit ethanol owing to its low price
(Kruse,2012). Methanol is a highly toxic
chemical, where 15 ml of 40% methanol
solution can cause toxicity (Boyaci et
al.,2012). Methanol is catalyzed in the liver
via zero-order Kinetics by alcohol and
aldehyde dehydrogenase to formaldehyde
and formic acid, respectively (Barceloux et
al.,2002). Clinical findings usually evolve
over 6 to 24 hours but can be delayed as
long as 72-96 hours if ethanol is co-
ingested. Patients with acute methanol
poisoning may present with ataxia,
drowsiness, nausea, vomiting, and

epigastric pain. Drowsiness may progress to
seizure and coma in later stages, which
mandates  intubation  (Hantson,2005;
Kraut & Kurtz,2008). Ophthalmological
findings, including retinal toxicity, optic
disc edema, and hyperemia even complete
visual loss, are distinctive features of
methanol poisoning (Sharpe et al.,1982).
High anion gap metabolic acidosis is the
trait of acute methanol intoxication,
especially in early toxicity (Zakharov et
al.,2015). However, acidosis, together with
histotoxic effects, is responsible for the late
stage of toxicity owing to formic acid-
induced mitochondrial paralysis and tissue
hypoxia (Jacobsen & McMartin,1986).
Methanol-related mortality may reach up to
40% even if the patients survive; poisoning
may lead to permanent visual affection and
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long-term effects on the central nervous
system (Barceloux et al.,2002; Bezdicek et
al.,2014; Vaneckova et al.,2014). This
mandates prompt intensive interventions,
including adequate  supportive  care,
correction of acidosis, administration of
ethanol and fomepizole to decrease
methanol conversion to its toxic metabolites
(Hovda et al.,2005). Early hemodialysis is
a marvelous way for early and rapid
removal of both methanol and its toxic
metabolites. Elimination of methanol and
its toxic metabolites by hemodialysis is
recommended when there is coma, seizures,
new visual deficit, and metabolic acidosis
(blood pH <7.15), especially when acidosis
persists despite adequate  supportive
therapy. Calculated serum anion gap more
than 24 mmol/L, measured serum methanol
level greater than 50 mg/dL particularly in
the absence of antidotes and renal failure
mandate also hemodialysis (Roberts et
al.,2015; Nizhu et al.,2018). Gastric
decontamination and activated charcoal
have no value due to the rapid absorbance
of methanol within 30 minutes of ingestion
(Williams & Erickson,1998). Using
ethanol as an antidote in our country is
limited by religious issues in addition to its
adverse effects. Additionally, fomepizole
therapy is highly costly and not available in
developing countries like Egypt (Zakharov
et al.,2016). Access to hemodialysis in our
center is difficult and takes a long time to
start the session owing to the availability of
the limited number of dialysis machines,
also, increasing need for dialysis for other
medical indications that forces the patient to
wait long. With this noticeable lack of
available resources in the management of
methanol  intoxication,  hemodialysis
remains a standalone available and effective
way of management. Because methanol
levels cannot be detected in our center,
indications  of  hemodialysis  were
principally settled on the basis of clinical
and non-specific laboratory criteria. For the
prementioned reasons, the clinician should
be aware of outcome predictors that will
eventually guide early diagnosis of
methanol poisoning, rapid prompt therapy,

and early planning for hemodialysis
sessions, thereby step up towards better
outcomes in such patients. Accordingly,
this study aimed to evaluate the predictors
of poor outcomes in acute methanol
poisoned patients.

PATIENTS & METHODS:

This retrospective comparative
observational study was performed in Tanta
university Poison Control Center (TUPCC)
using the data of four years’ interval (2017-
2020). Data was retrieved from the patients'
clinical files of the TUPCC archive. The
privacy of patients' data was preserved
through using coding numbers. The study
was carried out in accordance to the World
Medical Association Declaration of
Helsinki, following agreement of the
research ethical committee, Faculty of
Medicine, Tanta University, Egypt
(approval number: 34389/1/21), after
authorization of managers of TUPCC and
Tanta university Emergency hospital.

The current research included all
patients with acute methanol poisoning of
both sexes. Diagnosis of methanol
poisoning based mainly on a positive
history of methanol consumption (either
from patient himself or the relatives),
presence of characteristic symptoms and
signs including (elevated anion gap
metabolic acidosis, visual manifestations
ranging from blurring of vision up to
blindness and neurological manifestations)
(Hovdaet al.,2005; Zakharov et al.,2016).
Patients reported with metabolic acidosis
due to other etiologies like diabetes
mellitus, starvation and chronic kidney
disease were excluded and patients with
previous optic neuritis or diminution of
vision due to any ophthalmologic cause.
Additionally, missed patients’ records were
excluded.

Acute methanol poisoned Patients were
classified according to primary outcome
into two major groups, good outcome group
(patients discharged free with no residual
ophthalmologic  sequelae) and poor
outcome group (patients either died or
survivors with residual sequelae). In each
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group, demographic data including (age,
sex, residence), medical history, and habits
as smoking or addiction were recorded.
Toxicological history included mode of
poisoning (intentional, accidental, or
substance abuse), place of exposure, and
delay time since admission were also noted.
Initial clinical data were noted, including
pulse rate, systolic and diastolic blood
pressure, and  consciousness  level
assessment by Glasgow Coma Scale (GCS),
pupil size, and reaction. Assessment of vital
signs in adults was based on reference
ranges (Hoffman et al.,2011). Clinical
manifestations including gastrointestinal,
neurological, ophthalmologic, and
fundoscopic examination were reported.
Laboratory investigations consisted of
arterial blood gases from arterial blood
samples obtained on admission and serum
electrolytes as serum sodium, potassium,
random blood sugar level (RBS), complete
blood count, creatinine, urea, prothrombin
time (PT), International Normalized Ratio
(INR), and liver enzymes measurements
from venous blood samples. Records of
twelve-leads Electrocardiogram (ECG) at
admission were included. Methanol level
wasn’t included in diagnostic steps as it is
not available in Egypt. The severity of
intoxication was determined and was given
a score from 0 to 3 using poison severity
score (PSS) according to Persson et al.
(1998). All patients were treated according
to the protocol of treatment of acute
methanol poisoned patients used in
TUPCC. Hemodialysis was recorded
whether indicated or not, performed or not.
Secondary outcomes were also recorded in
all participants, including the requirement
of intensive care admission and/or
mechanical  ventilation, hemodialysis

whether performed or indicated, and
duration of hospital stay.
Statistical analysis

The SPSS program, version 22, was
used to statistically analyze the tabulated
data. The Shapiro Wilk test checked the
normality of all continuous variables.
Normally distributed data usually presented
as mean + SD; meanwhile, differences
between the studied groups were proved
using the Independent T-test. Instead, data
showing abnormal distribution  were
presented by the median and interquartile
range (25th—75th percentile) and compared
by using the Mann-Whitney U test.
Categorical variables were précised as
frequencies and percentages. Association
between variables was tested using X2 tests
(Pearson’s Chi-Square for independence or
Fisher’s Exact Tests as appropriate). A p-
value of < 0.05 was considered statistically
insignificant. In order to identify factors
that probably be used to search for variables
associated with poor outcomes (in statistical
terms, a decision tree), a multivariate
logistic regression analysis was used. Odds
ratio (OR) and 95% confidence intervals
(CI) are presented. The choice of risk
factors entered the regression model was
based on clinical relevance, and the p-value
in univariate analysis (variables were p-
value less than 0.2 were considered,
according to Bursac et al. (2008).

RESULTS

All patients in the current study (n=40)
were categorized into good outcome group
(23 representing 57.5%) and poor outcome
group (n=17 representing 42.5%). The poor
outcome group gathered those with residual
visual sequelae after their discharge (30%
(n=11) and those who died (15% (n=6) fig.
(1).
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Figure (1): Primary outcome of the studied patients (n= 40).

Table (1) shows that there were
insignificant statistical differences between
the studied groups as regards their
sociodemographic data, including (age, sex,
and residence), co-morbidities, and manner
of intoxication (p>0,05, each). The majority
(62.5%) of exposures occurred accidentally
due to consumption of tempted ethanol,
while the least exposures were suicidal
(7.5%).

Eight patients had co-morbidities; 3
patients (7.5%) had a psychiatric illness,
one patient is asthmatic (2.5%), two
patients (5%) were cardiac, and two patients
(5%) were hypertensive. The median time
elapsed between methanol ingestion and
hospitalization was significantly prolonged
in the poor outcome group compared with
good outcome one (36 and 3.5 hours
respectively) (p<0,05).

Table (2) demonstrates the baseline
clinical, severity, and ECG characteristics
of the studied patients. Vomiting was the
most predominant complaint (67.5%);
meanwhile, the minority of cases had an
asymptomatic initial presentation on
admission (7.5%). Disturbed consciousness
level was more significantly reported
among poor outcomes compared to good
outcome group (p<0,05). Likewise, the
mean GCS was significantly lower in the
poor outcome group than good outcome one
(10£5.8 and 14.3£2.2  respectively
(p<0,05). An insignificant difference could
be noticed between the studied groups as
regards their vital baseline measurements,
including  (systolic, diastolic  blood
pressure,  temperature, pulse, and
respiratory rates) and ECG (p>0,05).

Table (1): Sociodemographic and toxicological characteristics of the studied patients (n = 40)
Characteristics Total Good outcome Poor outcome Test P value
(n =40) (n=23) (n=17) statistic
Age Median [IQR]| 24 [20.0-35.0] | 22[18.0-35.0] 26121.0-3401 | 4 105, | 0.4
(years) (Range) (3.0-80.0) (3.0-80.0) (17.0-42.0) ' '

Female 1 2.5% 1 4.3% 0 0.0%

Gender Male | 39 | 975% | 22 | 957% | 17 | 1000% | ' | 1000
. Rural 24 60.0% 14 60.9% 10 58.8%

Residence Urban | 16 | 40.0% | 9 | 39.1% 7 | 4ty | %017 | 08%
Medical Positive 8 20.0% 5 21.7% 3 17.6% FE 1.000
history Negative 32 80.0% 18 78.3% 14 82.4% '

. Yes 25 62.5% 13 56.5% 12 70.6%
Alcoholic No 15 | 375% | 10 | 43.5% 5 29.4% | 0-825b | 0.364
Homemade 0 0 0
ithg)r(]ir;(;:igL alcohol 25 62.5% 13 56.5% 12 70.6% 0.825 b 0.364
Occupational | 8 20.0% 7 30.4% 1 5.9%
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Accidental
e [ 4| 100% | 3 13% 1 5.9%
container
Suicidal 3 7.5% 0 0.0% 3 17.6%
Delay time | Median [IQR]| 17.0[3.0 - 36.0] 3.5[1.0-13.0] 36.0[24.0 - 48.0] 42842 | <0.001*
(hours) (Range) (0.5-120.0) (0.5-48.0) (4.0-120.0) ' '

a: Mann-Whitney test; b: Pearson’s Chi square test; FE: Fisher’s exact test; IQR: interquartile range; *
significant at p<0.05

Most of the studied patients had normal
ECG (87.5%) on admission. Five patients
had abnormal findings (sinus tachycardia in
two patients (5%), ST segment elevation in
two patients (5%), and ST-segment
depression in one patient (2.5%). Dilated
nonreactive pupil and optic neuritis were
more significantly seen among those who
had poor outcomes compared with good

outcome ones (p<0,05). Application of PSS
on admission revealed that the majority of
good outcome patients were minor (91.3%).
Meanwhile, moderate scores were more
frequently traced among poor outcomes
than good outcome patients (29.4% and
8.7%, respectively). Severe cases were
exclusively found among poor outcome
patients (p<0,05).

Table (2): Clinical and severity characteristics of the studied patients (n = 40)

Clinical characteristics Total Good outcome | Poor outcome Test P
(n=40) (n=23) (n=17) statistic
Asymptomatic 4 7.5% 4 13.0% 0 0.0% FE 0.624
D'St“rbedlg‘\’lgfc'ousness 15 |  37.5% 5 | 21.7% | 10 | 58.8% | 5736a | 0.017*
Seizure 3 7.5% 0 0.0% 3 17.6% FE 0.069
Symptoms Vomiting 27 67.5% 17 73.9% 10 58.8% 1.015a 0.314
Abdominal pain 8 20.0% 5 21.7% 3 17.6% FE 1.000
Blurred vision 9 22.5% 2 8.7% 7 41.2% FE 0.023*
Mean+SD 125+4.6 143+2.2 10.0+5.8 -
GCS (Range) (3.0 - 15.0) (7.0 - 15.0) (3.0-150) | 286% | 0010
Mean+SD 93.3+£15.8 92.4£14.3 945+18.1
Pulse (Range) (68.0-130.0) | (70.0-130.0) | (68.0-127.0y | %:406¢ | 0687
. Mean+SD 113.5+21.2 113.9+19.7 112.9+23.7
Systolic (Range) (70.0-170.0) | (90.0-170.0) | (70.0-160.0) | >142¢ | 0888
. . MeanzSD 67.8+14.6 68.3£13.7 67.1£16.1
Diastolic (Range) (30.0-100.0) | (50.0-100.0) | (30.0-80.0) | %2%>¢ | 0800
. Mean+SD 22.7+5.3 22.2+4.0 23.4+6.8
Respiratory Rate (Range) (12.0 - 40.0) (150-300) | (12.0-400) | 0616¢ | 0544
Mean+SD 36.9+0.4 36.9+0.2 36.8+0.5
Temperature (Range) (35.8 - 37.5) (36.3-37.3) | (35.8-375) | 29%8c | 0329
Normal 24 60.0% 20 87.0% 4 23.5%
. sluggish reaction 3 7.5% 0 0.0% 3 17.6% -
Pupil constricted 2 [ 5.0% 1 | 43% | 1 | 59% | 175090 <0001
dilated sluggish 11 27.5% 2 8.7% 9 52.9%
Ophthalmic Normal 21 52.5% 21 91.3% 0 0.0% -
examination Optic neuritis 19 47.5% 2 8.7% 17 100.0% 32677a | <0.001
ECG Normal 35 87.5% 22 95.7% 13 76.5% FE 0.144
Abnormal 5 12.5% 1 4.3% 4 23.5%
Poison normal 35 87.5% 22 95.7% 13 76.5%
Severity Moderate=2 7 17.5% 2 8.7% 5 29.4% | 17.822a |<0.001*
Score Severe=3 7 17.5% 0 0.0% 7 41.2%

a: Pearson’s Chi square test; b: Mann-Whitney test; c: Independent samples T-test; d: Fisher-Freeman-
Halton exact test; FE: Fisher’s exact test; SD: standard deviation; IQR: interquartile range; * significant
at p<0.05.
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A significant increase in the on
admission white blood cells count, random
blood glucose, Alanine transaminase
(ALT), Aspartate aminotransferase (AST),
serum creatinine, blood urea, PT and, INR
was observed among poor outcomes
compared with good outcome group
(p<0.05, each). On the other hand, a
significant decrease was recorded in the
mean arterial pH (7.23+ 0.19 and 7.39%
0.05 respectively) and HCO3 levels
(13.3+7.1 and 22.8+3.5 respectively) in the
poor outcome than good outcome group (p<
0.05, each). Calculation of anion gap (AG)
revealed a significant increase in the mean
AG among poor outcome group than good
outcome one (26.5+10.8 and 16.0£5.9
respectively). However, no significant
difference could be detected between the
two studied groups regarding baseline
arterial PCO2, SO2, K, and Na levels (p>
0.05, each) (Table 3).

Table (4) illustrates that hemodialysis
was indicated in 18 patients in the current
study; however, only 14 of them actually
underwent hemodialysis as the remaining
four patients died before the start of dialysis
sessions. Out of the fourteen patients who
underwent hemodialysis and intensive care
unit (ICU) admission, 13 belonged to the
poor outcome group of patients (76.5%),
and only one patient had a good outcome
(4.3%). Poor outcome patients stayed in the
hospital for a significantly longer median
time (72 hours) than good outcome ones (17
hours) (p<0.05).

Table (5) illustrates the results of
binomial logistic regression analysis that

was conducted to evaluate potential factors
that may affect the likelihood of a poor
outcome in acute methanol poisoned
patients. Only GCS measured on admission
and delay time in hours till hospitalization
were significant independent predictors of
poor outcome in acute methanol
intoxication. The highest odds ratio for poor
outcome was increased delay time since
admission in hours till hospitalization (an
increased delay time by 1 hour was
significantly associated with the poor
outcome's probability. Odds values 1.106,
95% CI: 1.109 to 1.200, and P values 0.016.
Moreover, a decrease in GCS by one was
significantly ~ associated  with  poor
outcomes. Odds values 0.609, 95% CI:
0.418to 0.889, and P values 0.010.

DISCUSSION

Methanol poisoning is a medical
emergency with significant mortalities and
morbidities (Hovda et al.,2005). Out of 40
patients in this study, 23 patients (57.5%)
had a good outcome, and 17 patients
(42.5%) had a poor outcome group (6
patients died (15%), and 11 patients
(27.5%) had residual visual affection). This
is in agreement with Nizhu et al. (2018) and
Yousefinejad et al. (2020), who reported

mortality rates of 18% and 15.4%,
respectively. Meanwhile, Desai et al.
(2013) reported lower mortality rates

(8.2%) and visual affection (13.9%). This
outcome variability could be attributed to
the discrepancy in patients' characteristics,
poisoning severity, and the standardized
treatment guidelines.

Table (3): laboratory data of the studied patients (n = 40)

Total Good outcome Poor outcome Test P value
(n =40) (n=23) (n=17) statistic
Mean+SD 97.3£2.4 97.412.6 97.012.2
02 (Range) (90.0 - 100.0) (90.0-100.0) | (92.0-100.0) | 03362 | 0.739
Mean+SD 7.32£0.15 7.39%0.05 7.23£0.19 .
PH (Range) (6.86 - 7.49) (7.31- 7.48) (7.1-7.49) | 38782 0003
PCO2 | Median [IQR]| 36.0 [32.0- 4.0] | 365 [34.0-44.0] | 34.0[280-440] | o oot | 0 4a
mmHg (Range) (16.0 - 62.0) (18.0 - 51.0) (16.0 - 62.0) ' '
HCO3 | MeantSD 18.77.1 228135 13.3¢7.1 N
(MEg/L) | (Range) (2.8 - 30.0) (13.8 - 30.0) (7.2-28.9) | 0% <0001
. Mean+SD 20549.7 16.05.9 26.5+10.8 N
ANION gap |~ pange) (3.4-41.0) (4.0 - 26.5) (34-410) | 6382|0001
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Na Mean+SD 141.8+7.6 141.4%6.0 1423195 03622 | 0720
(MEg/L) |  (Range) (125.0-169.0) | (134.0-155.0) | (125.0-169.0) | :
K Mean+SD 3708 3.6%04 37+12
(MEg/L) | (Range) (2.4-6.5) (3.1-45) (2.4-6.5) 0.146a | 0.885
RBS Mean+SD 127.9%46.1 113.4%19.3 14752630 | 510 | o.oae
(mg/dl) |  (Range) (700-298.0) | (70.0-1530) | (76.0-298.0) | > :
AST | Median [IQR]| 22.0[16.0-30.5] |18.0[160-24.0] | 31.0[20.0-46.0] | 5oec o | o oz6n
(IU/L) (Range) (11.0 - 84.0) (11.0 - 48.0) (12.0 - 84.0) : :
ALT | Median [IQR]| 25.0 [19.0-33.5] |22.0[18.0-28.0]| 320 [260-440] | , ot | 00100
(IU/L) (Range) (14.0 - 131.0) (14.0 - 64.0) (18.0-1310) | :
Serum
UM | \ean+SD 1.08+ 0.49 0.84+ 0.16 1.40+ 059 .
C(r;a;;gl')”e (Range) (0.60 - 2.80) (0.60 - 1.30) (0.60-2.80) | >770a 0.001
Blood Urea| MeantSD 33.1212.4 27.1%6.7 4124138 sa0ta | 0.001
(mg/dl) |  (Range) (18.0 - 75.0) (18.0 - 39.0) (20.0 - 75.0) : :
WBCs | Median [IQR]| 10.0[69-155] | 7.6[64-105] | 155[126-164] | 5oco | o oo
Cells/mm® (Range) (4.2 -28.6) (4.2 -28.0) (6.6 - 28.6) ' '
PT Mean+SD 14218 136408 151424 -
(seconds) (Range) (11.9 - 22.0) (13.0 - 16.6) (11.9 - 22.0) 2:5972 10018
Mean+SD 12%02 1101 1303 -
INR (Range) (1.0-22) (10-15) (10-22) 2.9652 10.008

a: Independent samples T-test; b: Mann-Whitney test; SD: standard deviation; IQR: interquartile range;
*significant at p<0.05.

Table (4): Outcomes and hospitalization period of the studied patients (n= 40)

Total Good outcome Poor outcome  |Test statistic| P value
(n =40) (n=23) n=17)
Hemodialysis  [No 26 65.0% 22 95.7% 4 23.5% 22.350 b <0.001*
performed Yes 14 35.0% 1 4.3% 13 76.5%
Hemodialysis  [No 22 55.0% 22 95.7% 0 0.0% 36.135hb <0.001*
Indicated Yes 18 45.0% 1 4.3% 17 100.0%
Need for ICU  |No 26 65.0% 22 95.7% 4 23.5% 22.350 b <0.001*
admission/MV |Yes 14 35.0% 1 4.3% 13 76.5%
Hospital stay  [Median 29.0 17.0 72.0 3.595¢ <0.001*
(hours) [IQR] [11.0 - 72.0] [9.0 - 48.0] [42.0 - 96.0]
(Range) (4.0 - 216.0) (6.0 - 96.0) (4.0 - 216.0)

MV: mechanical ventilation; a: Fisher-Freeman-Halton exact test; b: Pearson’s Chi square test; c: Mann-
Whitney test; IQR: interquartile range; * significant at p<0.05.MV: mechanical ventilation

Table (5): Result of multivariate logistic regression analysis on the factors related to poor

outcome in patients with methanol poisoning

Variable OR 95% CI P value
On admission GCS | 0.609 0.418-0.889 | 0.010*
Delay time (hours) | 1.106 1.019-1.200 | 0.016*

OR: odds ratio; Cl: confidence interval; * significant at p<0.05.

Young males predominate in the
current study with a median age of 24 years.
This partially agreed with previous studies
(Desai et al.,2013; Galvez-Ruiz et
al.,2015; Nizhu et al.,2018). Unlikely,
Chang et al. (2019) reported a mean age of
478 + 149 vyears. Males commonly
consume counterfeit alcohol, therefore
more susceptible to methanol intoxication
and fatalities (Kurtas et al., 2017).

The significantly observed longer
delay time in poor outcome patients in the
present study was in accordance with
Yousefinejad et al. (2020). The reverse
was reported by Sanaei-Zadeh et al.
(2011); survivors had more elapsed time to
treatment than non-survivors (41+18 and
32117, respectively). However, other
studies performed by Masoud et al. (2016)
in Alexandria Main University Hospital,
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Egypt, reported insignificant differences
between survivors and non-survivors.

In the present study, lower mean GCS
was more significantly observed in the poor
outcome group. This was agreeable with
other studies (Chang et al.,2019;
Yousefinejad et al.,2020). Delayed
presentations allowed sufficient time for
methanol metabolism and production of
formic acid that is considered to be
responsible for toxicity in late stages.

In the current study, 47.5% of cases had
optic neuritis. Poor outcome patients had
mainly mydriasis with sluggish pupillary
reaction. Hassanian-Moghaddam et al.
(2007) reported blindness in 23% of the
studied patients, and 56% of them had fixed
and/or dilated pupils. Previous studies
reported pupillary reaction as an important
predictor of visual function and mortality in
methanol  poisoning  (Unnikrishnan
&Raju,2014; Masoud et al.,2016). Dilated
pupils may be explained in the light of the
fact that the optic nerve is the afferent nerve
for pupil light reflex (Bremner,2004).
Visual impairment occurs secondary to
anoxia which mainly affects high adenosine
triphosphate (ATP) requirements tissues as
the optic nerve and retina (Hovda et
al.,2005). Moreover, Eells et al. (1981)
reported much more accumulation and
slower oxidation of formic acid in the eyes
than in the brain.

Poor outcome patients were reported
with significantly lower arterial pH and
HCO3 levels and an increase in AG. This
coincided with other past studies (Masoud
et al.,2016; Kurtas et al., 2017; Chang et
al.,2019). In contrast, Yousefinejad et al.
(2020) reported an insignificant difference
in pH and HCO3 between good and poor
patient outcomes. High AG metabolic
acidosis is the result of accumulated lactic
and formic acid; the latter inhibits
cytochrome C oxidase activity, thus
produces histotoxic hypoxia (Soghoian et
al.,2009).

The total white blood cells (WBCs)
count, RBS, ALT, AST, serum creatinine,
blood urea, PT and, INR at admission were

significantly elevated among the poor
outcome group. Kurtas et al. (2017) and
Yousefinejad et al. (2020) also noticed an
increase in RBS and creatinine in poor
outcome patients. The increased WBCs
count in the present study may be related to
formaldehyde and formic acid-induced
inflammatory changes. Thus, leucocytosis
may be used as a marker of the severity of
toxicity (Eells et al.,1981). Hyperglycemia
IS due to methanol-induced acute
pancreatitis (Hantson &Mahieu,2000).
Morteza Bagi et al. (2015) demonstrated
that elevated creatinine level was an
independent risk factor for alcohol-related
death, which mandates prompt
hemodialysis.

Regarding the significantly elevated
liver enzymes in those with poor outcomes
can be related to oxygen free radicals and
lipid peroxidation induced by methanol
metabolism
(Skrzydlewska&Fabriszewski,1998;
Chrostek et al.,2001). This was proved by
Akhgari et al. (2015) in their study that
revealed that liver injury is accompanied by
histopathological changes as steatosis and
hepatocyte degeneration. In addition,
chronic alcoholics, especially to adultered
ethanol, may have hepatotoxicity and
affection of liver functions. Reports from
Ran et al. (2019) revealed that the severity
of methanol poisoning was positively
correlated with levels of creatinine, AST,
and PT.

Unfortunately, those who were
admitted to ICU and underwent
hemodialysis (35%) in the present study
had a poor outcome. Unlikely Masoud et
al. (2016) reported that those who
underwent dialysis had better outcomes.
This could be attributed to the delayed
presentation, severity of intoxication, multi-
organ involvement in poor outcome
patients, and delay in hemodialysis start
point.

The current study concluded that
delayed hospitalization and the grade of
coma as assessed by GCS at admission were
significant independent predictors of poor
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outcome in acute methanol intoxication, as
shown by regression analysis. These
findings are in harmony with other similar
studies  (Hassanian-Moghaddam et
al.,2007; Galvez-Ruiz et al.,2015 and
Yousefinejad et al.,2020). However, this
was contrasted by Desai et al. (2013), who
found that early presentation did not seem
to significantly alter the course of visual
recovery or final visual outcome, but the
degree of acidosis at admission played this
role. Delayed onset manifestations of
methanol poisoning, which ranged from (30
minutes-72  hours) led to delayed
hospitalization. Furthermore, Fear of legal
punishment  together and social
embarrassment force may add factors
(Shadnia et al.,2013). Moreover, some
hospitals in rural areas in our country do not
equipped enough with facilities for aids
methanol diagnosis and management,
which delays the onset of treatment.

LIMITATIONS
This study was limited by its
retrospective nature which only reviews the
patients' files; the patients were not
followed up after discharge for more
detection of irreversible visual affection—
additionally, absence of methanol and
format levels measurement in the patients.
CONCLUSION
Based on the findings of this study, delayed
hospital admission was significantly
prolonged, and coma on admission as
assessed by GCS was significantly lowered
in patients with poor outcome methanol
poisoned group compared to good outcome
one in acute methanol poisoning. Therefore,
they might be useful as new prognostic
factors of poor outcomes in methanol
poisoning.

RECOMMENDATIONS
Finally, the authors recommend future
planned prospective studies on a large scale
of patients and a long follow-up period for
further evaluation and detection of
irreversible visual and/or neurological
affection.
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