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Introduction
Methanol poisoning is an important public health problem 
.It is also known as wood alcohol and it is a cheap and 
potent adulterant used in manufacture of illicit liquors. 
Formate is a toxic metabolite of methanol that causes 
acidosis and inhibits cell cytochrome. The clinical picture 
of acute methanol poisoning includes headache, dizziness, 
nausea, vomiting, abdominal pain, visual disturbances, 
coma, respiratory arrest, seizure, blindness, gastrointestinal 
haemorrhage and pancreatitis. There are been several 
episodes of mass methanol poisoning in our country with 
mass mortality and morbidity rates.1.The clinical diagnosis 
is made in the presence of high index of suspicion of toxic 
alcohol ingestion ,unexplained high anion gap metabolic 
acidosis and significant osmolar gap2.The pH and high base 
deficit (BD) reflecting acidosis were important prognostic 
parameters 

Methylated spirit is very cheap and frequently available; 
hence it is easily adulterated and used as country liquor 
among poor people who cannot afford ethyl alcohol for 
their drink. When taken with ethyl alcohol it is metabolized 
only after complete metabolisation of ethyl alcohol. In 
course of oxidation, formaldehyde and finally formic 
acid are formed which are highly toxic. It is associated 
with serious complications like metabolic acidosis, visual 
disturbances and neurological deficit. Lactate is produced 

as formic acid interferes with intracellular respiration and 
promotes anaerobic metabolism. Both formate and lactic 
acid contribute to the anion gap increase seen in methanol 
poisoning. Metabolic acidosis is sometimes refractory 
and one of the important cause of mortality.4The clinical 
presentation may vary from anorexia nausea, vomiting, 
CNS, eye, respiratory and renal toxicity, dyspnoea and 
respiratory failure may be the clinical presentation resulting 
from tissue hypoxia and inhibition of cellular respiration 
by formic acid .Ethyl alcohol is preferentially metabolized 
by alcohol dehydrogenase resulting in reduced methanol 
toxicity. Ethanol competitively inhibits the metabolism 
of methanol to toxic metabolite, formate, by occupying 
the receptor sites of alcohol dehydrogenase. Fomepizole 
has been shown to be a potent inhibitor of alcohol 
dehydrogenase in man.

Materials and Methods
This is a retrospective study case series study of patients 
admitted in Father Muller medical college hospital from 
January 2016 to December2017 who were identified by 
a positive gastric aspirate test for positive methanol by 
dipstick method. The diagnosis in all cases was done in 
our hospital forensic lab using colour test qualitative 
method by Schiff’ s reagent test 6.Thier levels were not 
measured as we did not have gas chromatography .The 
demographic data, clinical manifestations and initial blood 
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acid – base status and therapeutic interventions done and 
outcome was studied from the inpatient case records. A 
blood acid – base status drawn at admission and outcome 
was studied. The pH and PaC02 and HCO3 level and base 
deficit (BD) was studied from the initial blood acid – 
base status done at the time of admission with respect to 
outcome.5The neurological status was noted at the time of 
admission. The serum potassium and the serum creatinine 
levels at the time of admission was recorded from the case 
records at the time of admission Ethyl alcohol was not used 
intravenously for treatment in this study. Fomepizole is not 
available locally in our demographic settings and so only 
hemodialysis was the mode of treatment in our study.The 
data collected will reported as mean -/+ SD, frequency and 
relative frequency for quantitative data. Chi- square and 
fisher’ exact test will be used and data will be analyzed 
with SPSS software version 16.

Inclusion Criteria

Exclusion Criteria
Those patients with toxicology screening test report positive 
for any other drugs excluding methanol and ethanol.

Study Design: It is a retrospective record based study.

Sample Size: It is a time bound study.

Results
The mean age in our study was 39.33 years. Their age 
ranged from 26-60 years. All the patients were male patients. 
All patients had history of chronic misuse of alcohol. 
Breathlessness was the most common (83.3%) clinical 
presentation in our study as shown in GRAPH 1. Nausea, 
vomiting and epigastric discomfort was seen in 50 % cases 
.Respiratory distress was present in all the (100%) cases. All 
the case characteristic are depicted in table 1- table 4.

Analyses of the venous blood gases on admission showed 
that the median of the pH was 7.27 with the range of 6.86 
– 7.47 .The mean pH of the patients who died was 7.17 
while the mean pH of the survivors was 7.46 .The median 
PaCO2 value in our study was 32.50 The nonsurvivors 
had a mean PaCO2 of 48.50 in comparison to the mean 
PaCO2 of the survivors was 30.50 .Higher PaCO2 values 
were seen in patients who died , although the p value was 
.355 not significant .The median HCO3 levels was 18.30 in 
the study . The patients who died had a lower HC03 levels 
(19.63) than the patients who survived (21.50) and it was not 
statistically significant. The median base deficit (BE) in our 
study was -4.95.The non survivors had a mean base deficit 
(BE) -6.70 and the survivors had a mean base deficit (BE) 
-1.40 and it was not statistically significant. The median 
anion gap in our study was 45.43 The non survivors had a 
mean anion gap of 43.89 and the survivors had anion gap 
of 46.32 .The mean S .osmolality in our study was 313.83 
with a minimum value of 281 and a maximum value of 
330.The patients who died had a lower serum osmolality 
(308) in comparison to the survivors (325.50)

Analyses of other lab parameters revealed renal 
involvement in all our patients included in the study .The 
mean serum creatinine was 2.50 in the study with no 
statistically significant difference between survivors (2.17) 
and non survivors (2.67). The mean serum potassium level 
was 5.78 Hyperkalemia was seen in all pateints and no 
statistically significant difference between survivors and 
non survivors .

Dialysis was required in 66.7% cases and the most common 
indication in all these pateints was severe metabolic 
acidosis .Out of the 4 cases died three patients required 
hemodialysis as shown in GRAPH 2

The mortality in our study was 66.7%. Out of the 6 
cases studied only two patients survived as depicted in 
GRAPH 3.

Table 1. Patient Characteritic and Outcome.
Outcome

 Died Alive

 Count
Column 

N %
Row N % Count

Column 
N %

Row N %

CONSCIOUS/
UNCONSCIOUS CONSCIOUS 1 25.0% 33.3% 2 100.0% 66.7%

 UNCONSCIOUS 3 75.0% 100.0% 0 .0% .0%
VOMITING+/- - 1 25.0% 50.0% 1 50.0% 50.0%
 + 3 75.0% 75.0% 1 50.0% 25.0%
VISUAL 
DISTURBANCES +/- - 4 100.0% 66.7% 2 100.0% 33.3%

All patients admitted to the hospital with confirmed 
methanol  poisoning  detected  from  our  forensic  lab 
report by SCHIFF’s method during Jan. 2016 to Dec.2017.
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Outcome
 Died Alive

 Count
Column 

N %
Row N % Count

Column 
N %

Row N %

RESPIRATORY 
DISTRESS +/- + 4 100.0% 66.7% 2 100.0% 33.3%

ABDOMINAL PAIN 
+/- - 2 50.0% 66.7% 1 50.0% 33.3%

 + 2 50.0% 66.7% 1 50.0% 33.3%
DIALYSIS - 1 25.0% 50.0% 1 50.0% 50.0%
 + 3 75.0% 75.0% 1 50.0% 25.0%
VISUAL 
DISTURBANCES +/- - 4 100.0% 66.7% 2 100.0% 33.3%

CHEST PAIN - 4 100.0% 66.7% 2 100.0% 33.3%

Table 2
Fishers exact test p

CONSCIOUS/UNCONSCIOUS 0.083
VOMITING+/- 0.540

VISUAL DISTURBANCES +/- .
RESPIRATORY DISTRESS +/- .

ABDOMINAL PAIN +/- 1.000
DIALYSIS 0.540

VISUAL DISTURBANCES +/- .
CHEST PAIN .

Table 3. Analysis of Patient Characteristic with Outcome.

outcome N Mean
Std. 

Deviation

Mannwhit 
ney test p 

value

Percentiles

25th 50th (Median) 75th

AGE ( IN YEARS) Di ed
Ali ve

4
2

39.75
38.50

16.34
13.44 .643 NS 26.25

21.75
36.50
38.50

56.50
47.15

PULSE Di ed
Ali ve

4
2

94.00
100.00

18.04
28.28 1.000 NS 81.00

60.00
88.00

100.00
113.00
101.15

SBP Di ed
Ali ve

4
2

95.00
115.00

17.32
21.21 .159 NS 82.50

75.00
90.00
115.00

112.50
108.65

DBP Di ed
Ali ve

4
2

62.50
75.00

5.00
7.07 .080 NS 60.00

52.50
60.00
75.00

67.50
71.15

Ph Di ed
Ali ve

4
2

7.17
7.46

.22

.02 .064 NS 6.95
5.58

7.24
7.46

7.33
16.75

HCO3 Di ed
Ali ve

4
2

19.63
21.50

13.28
3.54 .355 NS 8.65

14.25
17.55
21.50

32.68
29.15

PaCO2 Di ed
Ali ve

4
2

48.50
30.50

28.03
3.54 .355 NS 31.25

21.00
36.50
30.50

77.75
35.90

BASE EXCESS(B E) Di ed
Ali ve

4
2

-6.70
-1.40

10.05
2.40 .355 NS -15.28

-2.33
-8.30
-1.40

3.48
11.38

POTTASSIUM Di ed
Ali ve

4
2

5.45
6.43

.67

.00 .060 NS 4.86
4.82

5.40
6.43

6.11
15.97

SERUM 
CREATININE

Di ed
Ali ve

4
2

2.67
2.17

.94

.00 .348 NS 1.78
1.63

2.65
2.17

3.58
12.78

OSMOLality Di ed
Ali ve

4
2

308.00
325.50

19.41
6.36 .165 NS 288.25

240.75
312.00
325.50

323.75
258.65

ANION GAP Di ed
Ali ve

4
2

43.89
46.32

6.70
1.68 .643 NS 37.12

33.85
45.16
46.32

49.38
46.78
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Table 4

 N Mean Std. Deviation Minimum Maximum

Percentiles

25th
50th 

(Median)
75th

AGE ( IN YEARS) 6 39.33 14.02 26.00 60.00 26.75 37.50 51.00

PULSE 6 96.00 19.10 80.00 120.00 80.00 88.00 120.00

SBP 6 101.67 19.41 80.00 130.00 87.50 95.00 122.50

DBP 6 66.67 8.16 60.00 80.00 60.00 65.00 72.50

Ph 6 7.27 .22 6.86 7.47 7.14 7.30 7.45

HCO3 6 20.25 10.45 5.70 37.70 14.55 18.30 27.43

PaCO2 6 42.50 23.67 28.00 90.00 30.25 32.50 53.25

BASE EXCESS(B E) 6 -4.93 8.32 -17.10 6.90 -11.63 -4.95 1.95

POTTASSIUM 6 5.78 .72 4.82 6.43 4.93 6.02 6.43

SERUM CREATININE 6 2.50 .77 1.64 3.74 2.04 2.18 3.27

OSMOLality 6 313.83 17.77 281.00 330.00 302.75 317.50 327.75

ANION GAP 6 44.70 5.39 34.62 50.60 42.11 45.43 48.28



Original Article A-62

http://www.pacificejournals.com/aabs

Graph 2 Patients Requiring Dialysis.

Graph 3 Mortality  Analysis.

Discussion
Although the small number in our case series of methanol 
poisoning does not carry the statistical weight ,it has 
several important clinical implications.

Out of the six cases studied all were male patients in this 
study. This can be attributed to the socioeconomic and 
religion bindings given to the female population in our 
country.

In a study done by Amin MR 3 et al all the eight cases 
studied were male gender .The age ranged from 26-60 years 
with 3 cases in the third decade indicating more common 
in the working population . In a study done by Teo SK 8 

in Singapore nausea , vomiting and epigastric discomfort 

were the common presentation whereas in our study the 
most common presentation was breathlessness.

The acid – base disturbance seen in this case series study 
showed low pH and high anion gap metabolic acidosis 
with increased osmol gap among the non survivors. 
There was no correlation between blood pH and poor 
prognosis and no statisctically significant p value between 
survivors and non survivors . The blood H+ concentration 
is regulated by PaCO2 and level of blood HCO3 and the 
compensatory mechanism which may not be same in all 
patient population.The other reason could be the fact that 
the study is retrospective and the number of patients is 
relatively small , which is a limitation of this study.
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Higher values of PaCO2 levels in the arterial blood gas 
analysis reports have been suggested as a new marker as 
a prognostic marker in a study done by Shahin 9. Higher 
PaCO2 levels were seen in the non-survivors in our study 
.Lower pH values were associated with mortality as per 
study done by Nizhu N. l. et al10.The mortality in our study 
was 66.7% It was higher as compared to the study done 
by Moghaddam 11where the mortality was 48% as we 
did not have fomepizole and ethanol as antidotes due to 
unavailability in our study.

Conclusion
Early recognition and rapid intiation of effective therapy is 
the cornerstone in the management of methanol poisoning. 
Analysis of arterial blood gases plays an important role 
in early diagnosis of methanol poisonings . As ethanol 
and fomepizole are not so available in our settings early 
intiation of hemodialysis should be instituted. Unexplained 
high anion gap metabolic acidosis with high base deficit 
play an important role in prognosis .

Limitations of The Study 
As the sample size was very small , we did not get a 
significant p value in this study 
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