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Abstract: The aim of this study was to assess the clinical and laboratory factors in methanol poisoned patients to 

determine the prognosis of their toxicity. Methods: This survey was done as a prospective cross-sectional study in 

methanol-poisoned patients in Loghman-Hakim hospital poison center during 9 months from October 1999–June 

2000 and also 42 patients by CT Methanol Toxicity finding in 2007. During this time 25 methanol-poisoned patients 

were admitted. Results: The mortality rate was 12 (48%). Amongst survivors, three (23%) of the patients developed 

blindness due to their poisoning and the other 10 (77%) fully recovered without any complication. The mortality rate 

in comatose patients was nine (90%) while in non-comatose patients it was three (20%) (P < 0.001). There was a 

significant difference in mean pH in the first arterial blood gas of patients who subsequently died (6.82±0.03) and 

survivors (7.15±0.06) (P  <  0.001, M-W). The mean  time interval  between  poisoning and ED  presentation  in 

deceased patients were (46 ±15.7) hours, in survived with sequelae were (16.7± 6.7) and in survived without 

sequelae were (10.3 ±7.2) hours (P<0.002, K-W). We found no significant difference between the survivors versus 

the patients who died regarding methanol. Conclusion:  Simultaneous presence of ethanol and opium affected the 

outcome of the treatment for methanol intoxication favourably and unfavourably, respectively. In our study, poor 

prognosis was associated with pH< 7, coma on admission and >24 hours delay from intake to admission. It seems 

CT finding are important as Methanol concentration before any other Paraclinic findings and even clinical 

manifestations. 
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 Introduction 
Methanol  is  a  toxic  alcohol  present  in  many 

solvents, antifreeze solutions, glass cleaner and 

windshield wiper fluid. Paint Remover and also may 

contaminated along with Home Ethanol production in 

some countries. Ingested methanol undergoes 

enzymatic oxidation to toxic formic acid, resulting in 

acidosis, neurotoxicity and death in severe poisoning. 

Massive methanol ingestion is still complicated by a 

high mortality rate. Patients who are admitted with 

delay have already developed a severe metabolic 

acidosis  due  to  the  biotransformation  of  methanol 

into toxic metabolites. Treatment relies on antidote 

administration (fomepizole or ethanol) to antagonize 

Methanol oxidation, folic acid to facilitate the 

catabolism of formic acid, correction of acidosis and 

dialysis to accelerate methanol elimination.(1) 

According to Iranian law, selling, buying and 

consumption of alcoholic beverages is a punishable 

crime.   People   who   wish   to   drink   alcohol   use 

industrial or homemade ethanol that sometimes are a 

mixture  consisting  of  methanol  and  ethanol.  Both 

fear of punishment and delayed onset of symptomatic 

poisoning cause late presentation and is associated 

with a high mortality rate. This occurs even though 

patient confidentiality is maintained. Rapid diagnosis 

and treatment are necessary to prevent death and to 

minimize the neurologic sequelae. The aim of this 

study was to assess the clinical and laboratory factors 

in methanol poisoned patients to determine the 

prognosis of their toxicity. 

 

Materials, patients  and methods 
This  was  a  prospective  cross-sectional  study 

which  was  carried  at  Loghman  poison  ward  in 

Tehran, Iran. The Loghman toxicology unit serves a 

population excess of 12 million and normally sees 28 

000 emergency ward presentations due to poisoning 

each year of which 12.5 thousand are admitted. This 

is the only tertiary hospital for poisoned patient in the 

capital city and is the largest in the nation. According 

to the best of our knowledge our inpatient complex 

seems  to  be  the  biggest  clinical  toxicology 

department in the world. The study period was from 

October 1999–June 2000. In that period of time all 

113   patients   who   consumed   alcohol   and   had 

poisoning  examined and  questionnaires were filled 

by  physicians.  Descriptive  data  were  include  age,
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gender, time elapsed consumption, blood pH, level of 

consciousness, laboratory profile include ethanol and 

methanol   level   and   presenting   symptoms   and 

physical examinations on date of admission. After 

taking  2  mL  blood  that  contain  sodium  fluoride 

sample  were   analysed   by  a   gas   chromatograph 

method  in  order  to  detect  methanol  and  ethanol 

(Varian 6000 USA, Pack column: Propack Q 1.5m× 

5 mm, flame ionization detector, Carrier gas: nitrogen 

99.99%, flow rate 1 mL/minute, analytical condition: 

injection    temperature   160°C,   oven   temperature 

200°C, detector temperature 210°C). Care was taken 

to select  those who were methanol positive. Those 

who had just ethanol (71 cases) or no other alcohol 

levels (17 cases) were excluded. All cases reviewed 

were   assigned   to   one   of   the   following   three 

categories based on their outcomes: (1) complete 

recovery, (2) blindness and other neurological 

morbidities, (3) death. Blindness was confirmed by 

an ophthalmologist. In another research which was 

done in our hospital and TRC by Dr.Hassanian et..al 

CT finding in sever Methanol intoxication (2,3). 

Treatment was given according to the available 

standard protocols, and in accordance with the 

Helsinki Declaration. Analyses were performed from 

blood samples already drawn for treatment purposes. 

Institutional   review   board   or   ethic   committee 

approval was not required for this study. Coma was 

defined  as  Glasgow coma  scale  less than  7. Time 

interval between methanol ingestion and ED arrival 

time was traceable in approximately three-quarters of 

all patients. All data were analysed with SPSS 

software, version 12. All data were collected either as 

dichotomous  variables  (eg,  outcome)  or  as, 

continuous  (eg,  blood  pH,  methanol  levels). 

Statistical   comparisons   were   carried   out   using 

Pearson  chi-square to evaluate differences between 

dichotomous and nonordered categorical variables. 

Fisher’s exact test of significance was used  where 

contingency tables contained one or more cells with 

an expected cell count less than five and the Pearson 

chi-square P-value was 0.05 or less. The Kruskal– 

Wallis test was used to analyse significant difference 

within the three groups and the Mann–Whitney U- 

test   to  compare  differences   group  by  group  in 

medians between categorical variables as appropriate. 

 
  Results 

Analysis  of  data  revealed  a  total  25  patients 
were included for methanol poisoning from October 

1999–June 2000. Of these, 23 were male; their mean 

age was 38.5 years (range 16–75). Twelve (48%) 

patients died and the others were alive, whereas three 

of them (23%) were blind. Table 1 shows median 

value of serum  analyses and  delay from  intake  to 

admission  in  survivors  without/with  sequelae  and 

 

dead. Three cases of methanol poisoning had 

concomitant usage of opium which all of them died. 

Because  of  hemodynamic  instability  hemodialysis 

was  performed  just  in  12  out  of  25  patients.  The 

mean  serum pH was 7.00 ±0.22 for  those patients 

who   underwent   dialysis   (range   6.68–7.28)   and 
6.98±0.22 for the others (range 6.71–7.35) (P < 0.83). 
Three patients had detectable ethanol and methanol 

levels all survived, but death occurred in three other 

cases who had consumed opium. Respiratory arrest 

and coma on admission were robust markers of poor 

outcome (Table 2). Ninety Percent of all patients who 

had experienced coma died but 20% (3/15) of non- 

comatose patients passed away (P< 0.001). All four 

patients (16%) who had respiratory arrest on arrival 

time were died. Although  we did not mention  the 

correlation between pH and pCO2 on admission and 

the  final  outcome,  the  latter   finding  may  point 

towards that the ability to hyperventilate as a 

prognostic factor. The most common findings at 

presentation were respectively: 60% blurred vision, 

56% fixed and/or dilated pupil, 56% vomiting, 52% 

nausea and 40% coma. There was a patient who 

admitted with seizure that finally died. The objective 

was  on  early  brain  CT  damaged  separate  from 

clinical manifestation   42 patients met inclusion 

criteria it showed 28 (66.7%) positive CT findings 

common features were bilateral hypodensity lesion in 

putamen and also low attenuation in subcortical while 

matter bilateral hemorrhagic necrosis in putamen and 

bilateral  hypodensity   in  globus pallidus in regard 

with CT findings .(Table 3) 

 
Discussion 

The  purpose  of  this  study  was  to  assess  the 
clinical and laboratory factors in methanol-poisoned 

patients to determine the prognosis of their toxicity. 

We found a significant correlation between bad 

prognosis  and  coma  upon  admission,  serum  pH 

below 7, and more than 24 hours between intake of 

methanol  and  admission  if  no  ethanol  was 

coingested.  These  findings are  in  accordance  with 

previous reports.(4) Also we found that there is close 

relation between mean serum pH and mean time 

elapsed since methanol consumption (P< 0.005 R = - 

0.6). The results show no correlation between 

methanol levels and prognosis; this may be due to its 

biotransformation into formaldehyde and formic acid 

under the influence of alcohol dehydrogenase. (5) It 

may also be due to the fact that most patients who 

died presented later. Our study shows that mean 

methanol  level  in  our  cases  is  lower  (35  mg/dL 

versus 165, 60 and 196) than  other  studies.(4,6-8) 

One possible explanation for this discrepancy is that 

in untreated or delayed cases of methanol poisoning.
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Table1. A median value of serum analyses and delay from intake to admission in the different group 

 Group 1 
Median (range) 

Group 2 
Median (range) 

Group3 
Median (range) 

P-value Stat. method 

S-methanol (mg/dL) 40 (3–93) 12 (5–25) 34 (7–143) NS KW 

S-methanol (mmol/L) 13.2 (1–30.8) 4 (1.7–10.3) 11.2 (2.3–47.3)   

pH 7.15 (6.68–7.35)  6.82 (6.69–6.95) <0.001 MW 

Time from intake to 
admission (hours) 

10 (1–24) 17 (11–24) 46 (16–72) <0.002 KW 

Group 1: Survived without sequelae. Group 2: Survived with sequelae. Group 3: Dead. KW = Kruskall–Wallis, MW= 
Mann–Whitney, NS =non-significant. 

 
Table 2. Comparison of important clinical features on admission in survivors and dead 

Group Survivors Dead P-value Stat. method 

Coma at admission 1 (10%) 9 (90%) 0.001 CS 

No respiratory arrest on admission 13 (62%) 8 (38%) <0.04 Fisher 

CS= Pearson chi-square, Fisher= Fisher’s exact test. 
 

Table 3. Prognostic Factors including clinical manifestation and Para clinic finding in sever methanol toxicity 

CT finding Positive serum Methanol  N(%) Negative serum Methanol   N(%) Total N(%) 

Positive CT finding 22(52.4) 6(14.3) 28(66.7%) 

Negative CT finding 4(9.5) 10(23.8) 14(33.3%) 
 

It is reasonable to suppose that eventually all of 

the methanol will be metabolized and the severity of 

methanol poisoning is reflected by the magnitude of 

metabolic acidosis,which is caused by formic acid 

accumulation.(9-11) Other studies have varying 

findings regarding this, which should come as no 

surprise.  Toxicity comes  from  the  toxic  metabolite 

and not  from methanol  itself, hence  the amount  of 

methanol that was drunk, the time from intake to 

admission and concomitant ethanol intake would be a 

better theoretic prognostic element, although these are 

parameters   not   always   known   when   the   patient 

presents with a metabolic acidosis of unknown origin. 

That  is  why  parameters/prognostic  factors  that  can 

still be found while the patient presents in hospital is 

so important. (4-8-12) Our results also showed that all 

three  cases  who  had  ethanol  blood  level  survived. 

This finding is in agreement  with the other  studies 

which   showed   that   patients   who   ingested   both 

methanol and ethanol were more likely to survive than 

those who ingested only methanol. (1, 8, 14) 

Concomitant opioids were found in three patients, 

whom all died. Also all of the patients who had 

respiratory arrest on arrival time passed away. This 

can  be  due  to  a  lack  of  ability to  compensate the 

metabolic   acidosis   by  respiratory  mechanisms,   a 

feature already described by Hovda et al.6 Although 

the number of our cases was limited but we assume 

that  methanol  level  is  not  a  good  predictor  for 

prognosis in our patients and should not be used as an 

indication  for  establishing  or  cessation  of 

hemodialysis. The severity of acidosis and the clinical 

presentation  are  better  indicators  of 

outcome.(4,8,14,15) According to existence of low 

methanol level in spite of severe metabolic acidosis in 

some  of  our  cases it  is  logical  if  we  suppose  that 

hemodialysis should be continued until elimination of 

toxic metabolites and metabolic acidosis.(15-17) The 

mortality  rate  in  our  study  was  48%  while  other 

studies   revealed   18%,(6)   14.1%,(16)   16.7%,(17) 

36%(18) and 3%.(21) To the best of our knowledge 

this is the highest mortality rate that has been 

published. The number of comatose patients and 

prolong time from intake to admission beside the 

illegality of alcohol and fear of punishment keep the 

patients  from  seeking  help,  and  indirectly  describe 

part of the high mortality. 

 

Conclusion 
In our study, poor outcome was associated with 

coma on admission, and metabolic acidosis on 

admission with pH below 7.00. Poor prognosis was 

also found when time from intake to admission was 

more   than   24   hours.   A   positive   S-ethanol   on 

admission was associated with a good outcome while 

presences  of  opioids  worsen  it.  Methanol 

concentration was not useful in our patients in 

predicting death. We recommend further research in a 

larger   group   based   on   correlation   of   methanol, 

formate, blood gas analysis and imaging finding. In 

conclusion, it seems CT finding are important as 

Methanol concentration before any other Paraclinic 

findings and even clinical manifestations.
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