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Abstract 

Background and Aim: Organophosphate (OP) insecticides are important compounds as the 

most probable common cause of acute poisonings in developing countries. OP intoxication 

often presents as medical emergencies, and its related morbidity and mortality have not 

decreased despite major advances in critical care. The present study was conducted to find 

the incidence of increased levels of serum amylase and serum lipase in OPC poisoning and to 

identify the relation with prognosis and clinical outcome, out of which one outcome was 

acute pancreatitis. 

Material and Methods: The study was conducted at department of General Medicine, 

Tertiary care institute of Gujarat among the patients suffering from acute Organophosphate 

poisoning and admitted in emergency/ICU/medicine ward within 24 hours of intoxication 

event. This was an observational study conducted for the duration of 2 year with sample size 

of 85 patients out of which only 60 patients fulfill the inclusion and exclusion criteria. 

Patients were divided in 3 groups as mild, moderate and severe using q SOFA score at the 

time of admission.  

Results: Mean serum amylase level values in various q SOFA categories (0, 1, 2 and 3) were 

65.03, 81.95, 118.8 and 330.78 IU/l respectively with p value < 0.001 and that of mean serum 

lipase level values were 41.45, 44.2, 38.9 and 115.69 IU/l respectively with p value 0.05. 

Serum amylase levels were positively correlated with duration of ICU stay and were better 

predictor for acute pancreatitis. 

Conclusion: Organophosphate poisoning is associated with multiple complications, 

including acute pancreatitis. The study found that levels of serum amylase & lipase were 

increased in statistically significant number of cases of acute organophosphate poisoning.  
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Introduction 

Acute organophosphate poisoning is one of the commonest poisoning and has reached 

epidemic proportions in most parts of the world especially in developing countries where its 

management is lacking leading to high fatality rate. According to WHO, worldwide estimate 

of pesticide poisoning is around 3 million each year, with around 2 million hospitalized from 

suicide attempt majority of which are actually intentional as it is readily available in every 
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home.
1,2

 Suicidal attempt with these easily accessible agents is a major problem in developing 

countries.
3
 These agents are also used in chemical warfare as nerve agents.

4
 OP is absorbed 

rapidly via the oral, respiratory, or transdermal routes, and has a high level of morbidity and 

mortality, especially in developing countries.
5,6

 The mortality rate of self-poisoning in 

developing countries is 10–20%, mainly caused by respiratory insufficiency secondary to 

central depression of respiration, muscle weakness, and/or direct lung effects by 

bronchospasm and bronchorrhea.
7,8

 Because of high mortality risk, both the acute cholinergic 

crises and the intermediate syndrome are best managed in an intensive care unit, unless the 

poisoning has been very mild. 

Most of these deaths occur in rural areas, where easy access to highly toxic pesticides turns 

many impulsive acts of self-poisoning into suicide.
9
 In India OPC intake is the commonest 

method of suicide (40.5%) after hanging (49%). Hospital-based data suggest that barbiturates 

and copper sulfate were the commonly used agents for suicide in the years, 1972-1977; 

however, later they were replaced by OP compounds and aluminium phosphide. 

Organophosphate insecticides are responsible for as much as 75% of all poisonings in our 

country today. 
10

 

Several syndromes are associated with OP poisonings, like acute cholinergic crises, 

intermediate syndrome (IMS) which can proceed from ~20% of first, and OP-induced 

delayed neuropathy.
11

 Both in experimental studies and in humans exposed to these 

compounds pancreatic damage had been reported. Pancreatic injury in humans may be 

painless and marked by elevated serum amylase, elevated serum lipase, hyperglycemia and 

glycosuria.
11

 occasionally, symptomatic acute pancreatitis can occur. The incidence of the 

latter varies from 7–22% depending on type of study, compound characteristics and level of 

work up and investigations done.
12

 The OP compounds act by inhibiting acetylcholine 

esterase enzyme at nerve endings and neuromuscular junction, causing overstimulation of 

acetylcholine receptors. Signs and symptoms of poisoning are mainly due to muscarinic, 

nicotinic and central nervous system (CNS) receptor overstimulation.
13

 The muscarinic 

receptor stimulation in pancreas yields increase in serum amylase and lipase levels. In acute 

OP poisoning, the severity of poisoning correlates with increase in serum amylase levels.
14

 

Various scoring systems such as acute physiology and chronic health evaluation score 

(APACHE 2) are available, but laboratory evaluation plays an important and vital role for 

confirmation of poisoning, diagnosing the first acute organ damage and assessing the severity 

of poisoning.
15

 In laboratory evaluation of OP poisoning, assessment of plasma 

cholinesterase is most specific lab test for OP poisoning, but serum amylase levels comes out 

to be the most sensitive lab test for OP poisoning. Increase levels of amylase and lipase are 

well documented in various studies and may be due to excessive cholinergic stimulation of 

pancreas.
16

 The present study was conducted to find the incidence of increased levels of 

serum amylase and serum lipase in OPC poisoning and to identify the relation with prognosis 

and clinical outcome, out of which one outcome was acute pancreatitis. 

Material and Methods 

The study was conducted at department of General Medicine, Tertiary care institute of 

Gujarat among the patients suffering from acute Organophosphate poisoning and admitted in 

emergency/ICU/medicine ward within 24 hours of intoxication event. This was an 
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observational study conducted for the duration of 2 year with sample size of 85 patients out 

of which only 60 patients fulfill the inclusion and exclusion criteria. Patients of age >18 years 

of age (male and female) with acute (within 24 hours) organophosphate poisoning were 

included in this study. 

Those patients with history of alcohol addiction or history of gall stones/gastric ulcer in the 

past were excluded. Patients with history of drug intake like azathioprine, valproic acid etc. 

were excluded. 

Patient with history of acute OP poisoning (intake within last 24 hours) was admitted & 

selected for study as per inclusion and exclusion criteria. Using the qSOFA score, selected 

patients were divided into 3 groups (mild/moderate/severe). In all 3 groups 

(mild/moderate/severe), s. amylase and lipase levels were measured. In all 3 groups 

(mild/moderate /severe), Outcome variables like duration of ICU stay, need of intubation and 

radiological outcome variables like pancreatic size and echogenicity on ultrasound whole 

abdomen and relevant data is collected for statistical analysis. 

Statistical analysis  

The recorded data was compiled and entered in a spreadsheet computer program (Microsoft 

Excel 2007) and then exported to data editor page of SPSS version 15 (SPSS Inc., Chicago, 

Illinois, USA). For all tests, confidence level and level of significance were set at 95% and 5% 

respectively. 

Results 

Acute organophosphate poisoning was more prevalent among 18-42 years of age group with 

prevalence in females (63.3%) and males (36.6%). (Table 1) The serum amylase and lipase 

levels were distributed among all the cases in this study with non-normal distribution in 

positively skewed manner with few outliers (Table 2). Mean serum amylase level values in 

various q SOFA categories (0, 1, 2 and 3) were 65.03, 81.95, 118.8 and 330.78 IU/l 

respectively with p value < 0.001 (Table 3) and that of mean serum lipase level values were 

41.45, 44.2, 38.9 and 115.69 IU/l respectively with p value 0.05 (Table 4). 

Results of serum amylase levels were analyzed using one way ANOVA test or Welch test 

and it was found that higher serum amylase values were seen with higher values of q SOFA 

score which was statistically significant. (p≤0.05) 

Results of serum lipase levels using Welch test were not significant. (p>0.05) Following 

ROC curve is representative of accuracy of serum amylase levels in prediction of acute 

pancreatitis in patients with acute OP poisoning with sensitivity 98% and specificity 45% 

with Area under the curve (AUC) 0.97, which was statistically significant. (p≤0.05) In our 

study, 6.8% patients developed acute pancreatitis and showed edematous pancreas on 

ultrasound whole abdomen. Overall mortality was 17% in our study while 83% of recruited 

patients survived. Among the individual clinical severity group, mortality in mild group was 

5.6%, in moderate group was 20% and in severe group was 31%. Estimates in represents log 

of odds of acute pancreatitis (bulky pancreas/normal pancreas). 

Table 1: Gender wise Distribution of study Population 

Gender Number  Percentage (%) 

Male 22 36.6 

Female 38 63.3 
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Total 60 100 

 

Table 2: Descriptive statistics of study populations 

Variable  Serum amylase Serum lipase 

N 60 60 

Mean 197 74.5 

Standard deviation 97.45 48.64 

 

Table 3: Frequency table of serum amylase level in relation to q SOFA category (welch 

test) 

q SOFA N Mean s. amylase  SD 

0 7 65.03 10.1 

1 18 81.95 20.9 

2 8 118.8 52.8 

3 27 330.78 340.6 

 

Table 4: Frequency table of serum amylase level in relation to q SOFA category (welch 

test) 

q SOFA N Mean s. amylase  SD 

0 7 41.45 6.2 

1 18 44.2 11.03 

2 8 38.9 10.64 

3 27 115.69 135.22 

 

Discussion 

Multiple Cases of acute pancreatitis as a complication with organophosphate poisoning have 

been reported in literature.
17

 Studies have been conducted in past to assess prognostic role of 

serum amylase and lipase levels in acute organophosphate poisoning and their relation with 

prognostic clinical scores like q SOFA score and APACHE 2 score.
18

 Hyperamylasemia is 

frequent in severe OP poisoning and some authors considered it as a marker of OP 

poisoning.
19-21

 Acute pancreatitis in adults with OP poisoning is estimated to be 12%, but 

hyperamylasemia because of low sensitivity and specificity is not a valid parameter in the 

diagnosis of OP-induced pancreatitis.
20,21

 So, serum lipase may be useful for the early 

diagnosis of pancreatitis.
19

 Tachycardia, as a most common clinical manifestation and 

associated with increased amylase, is a less frequent nicotinic sign, but here seems to arise 

mainly from atropine administration. The amount of received atropine is based on the 

continued stability of muscarinic signs and symptoms. Tachycardia, which is a symptom of 

atropinization, confirms adequate atropine intake. Therefore, it can be claimed that the 

severity and duration of muscarinic manifestation are related to prognosis. After justifying 

tachycardia, gastrointestinal symptoms are the most frequent presentation.  

In our study, statistically significant increases in serum amylase and lipase level values were 

seen in patients with higher q SOFA score values. A positive correlation was also seen 

between serum amylase values and outcome variable with p value 0.041, however, 
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correlation between serum lipase values & duration of ICU stay was not significant, as per 

linear regression analysis. The positive correlation of serum amylase levels with poor clinical 

profile in our study was in accordance with the previous study like, in which the amylase 

levels were significantly elevated at the time of admission and had shown a gradual remission 

with proper treatment.
6 

The mean amylase level in severely poisoned patients in their study 

was 295.02 U/l, while the mean amylase level in our study in severely poisoned patients was 

330.78 IU/l. Serum amylase levels may be considered as a marker of Organophosphorous 

intoxication, since it enables the early recognition of severity and to identify those at risk of 

developing the complications of Organophosphorous poisoning. Acute pancreatitis as a 

complication of OP intoxication is not a rare condition and significant number of patients 

developed this complication. In order to improve the outcome of OP poisoning, early 

diagnosis of acute pancreatitis is important and serum levels of amylase and lipase should be 

routinely considered carefully. Hyperamylasemia and associated clinical severity found in 

our study was in accordance with the previous studies in which they carried out a 

retrospective study of medical records of 121 patients with the diagnosis of OP poisoning 

over three years in Veterans General Hospital, National Yang-Ming University in 1998.
22,23

 

Oral ingestion of OP pesticides in a suicidal attempt is a major health problem especially in 

developing countries.
24

 Diagnosis and aggressive management of acute poisoning with these 

lethal substances are required for decreasing morbidity and mortality.
25,26

 Time of antidote 

administration seems to be a key factor in patient´s outcome.
27

 Life-threatening intoxication 

is characterized by altered consciousness, seizure, urinary incontinence, and respiratory 

suppression. Respiratory failure is a most common complication and cause of death.  

It was observed that 45 patients had hyperamylasemia. Lipase was measured in 30 patients 

with hyperamylasemia; ten of 30 had hyperlipasemia. In our study also, mean serum amylase 

levels in patients with qSOFA score=3 is 330.78 IU/l and mean serum amylase levels in 

patients of OP poisoning with ventilatory support was 354 IU/l. The finding of 

hyperamylasemia was closely related to clinical severity and presence of shock. Hence, it was 

concluded that hyperamylasemia is frequent in severe OP poisoning. However, 

hyperamylasemia is not synonymous with acute pancreatitis and pancreatic amylase is not 

reliable parameter in the diagnosis of organophosphate induced pancreatitis due to its low 

sensitivity, as it is also seen in our study that sensitivity of serum amylase levels in predicting 

clinical severity is around 65%. Our study was well correlated with the previous studies in 

which they studied that serum amylase, lipase and CPK were negatively correlated with 

plasma cholinesterase levels.
11,12

 Serum amylase showed statistically significant negative 

correlation with plasma cholinesterase. Serum amylase showed the highest diagnostic 

accuracy for assessing severity of poisoning followed by CPK and Lipase. S Singh et al 

carried out a prospective study in PGI Chandigarh between 2001-2005 to find the incidence 

of acute pancreatitis with elevated levels of amylase and lipase in patients with 

organophosphate poisoning. Of the 79 patients studied, serum amylase was found to be 

elevated in 37 patients. It has been concluded that mild elevation of serum amylase is 

common in patients with organophosphate poisoning, however acute pancreatitis is rare but 

not uncommon.
28-30

 There are also various studies which are well correlated with our study in 

one or other prospective.  
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Limitation of the study   

Sample size was relatively small because all the patients of acute organophosphate poisoning 

do not meet the inclusion and exclusion criteria. 

 

Conclusion 

Organophosphate poisoning is associated with multiple complications, including acute 

pancreatitis. The study found that levels of serum amylase & lipase were increased in 

statistically significant number of cases of acute organophosphate poisoning. These levels can 

be used as prognostic marker in cases of acute organophosphate poisoning as well as levels of 

amylase & lipase were well correlated with the severity of acute organophosphate poisoning, 

which was assessed clinically, on admission using q SOFA score. We can say that serum 

amylase levels were well correlated with ultrasonographic pancreatic size, and can be used to 

measure prevalence of acute pancreatitis, an important complication of acute 

organophosphate poisoning which also affects mortality of these patients. 
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