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SGPT  - Serum Glutamic Pyruvic Transaminase 
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INTRODUCTION 

Organophosphorus comounds (OPC) are most commonly used as 

pesticides and insecticides. Some of them also have medical 

properties.(eg, Malathion in shampoo ). In developing countries, 

Organophosphorus compounds and other pesticides represent the most 

common causes of death from intoxication. Organophosphates(OPC) are 

also used in chemical warfare. Although suicidal poisoning is the most 

commonly attributed cause, accidental and even occupational exposure 

can also occur. Inhibition of Ach breakdown by blocking the AchE leads 

to accumulation of Ach at the synapses of nicotinic and muscarinic 

receptors thereby causing in excessive cholinergic stimulation. In cases of 

severe poisoning , symptoms of OPC poisoning occurs usually within 6 

hours after exposure and are unlikely to occur if the exposed person 

remains symptom-free for 12 hours post consumption. 

Parathion compound was first introduced by a German Dr.Gerhard 

Schrader. He was best recognised for his invention of chemical warfare 

nerve gas agent “sarin” and “tabun”. It was first used in World War-II 

and is also known as the “father of the nerve gas agents”. Another 

cholinergic drug “Neostigmine” was first synthesized by Aeschlimann 

and Reinert and was introduced post World War – II. It is used for the 

treatment of myasthenia gravis. 
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Fig-1 Commonly used Pesticides 

 OPC compounds are either phosphoric or phosphonic acid 

derivatives that causes the irreversible inhibition of serum cholinesterase 

causing a syndrome complex of cholinergic excess involving the 

muscarinic, nicotinic, and central nervous system receptors. Myocardial 

damage results from sympathetic system stimulation and parasympathetic 

over-activity, hypoxia, metabolic acidosis, dyselectrolytemia, and also 

causes a direct toxic effect on the myocardial muscle and the vascular 

system. The most common cause of death is due to respiratory failure. 
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  AIM   

The emergency medicine department of Coimbatore Medical 

College receives 2-3 cases of Organophosphorus compound poisoning on 

a daily basis. The purpose of this study is to develop an improved scoring 

system for the risk stratification of Organophosphorus compound 

poisoning            

OBJECTIVES 

1. To develop an improved scoring system for risk stratification of 

Organophosphorus compound poisoning. 

2. To see the efficacy of POP scoring system and to develop an 

improvised scoring system which includes both clinical and 

biochemical parameters. 

3. To compare the mortality rate in combination of 

atropine+glycopyrolate treated patients. 

4. To assess the incidence, predictors and outcome of development of 

intermediate syndrome. 

5. To predict the need for ventilator support at the time of admission 

to aid the early transfer of patient to a center that can provide 

ventilator support. 

6. To find the incidence of development of central nervous system 

toxicity in glycopyrolate treated patients. 
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REVIEW OF LITERATURE 

 
             Organophosphorus compounds constitute a heterogenous group of 

chemical compounds which were mainly designed for the control of pests, 

weeds and certain plant diseases in agriculture. More than hundreds of these 

compounds have been marketed for such purposes and are still considered the 

most effective and accepted means of pest control. The widespread use of these 

compounds in our country can be understood from the fact that agriculture 

persists to be the major component of the Indian economy. Hence the potential 

adverse impact of these pesticides on human health is likely to be higher in our 

country due to the easy availability , lack of risk awareness and lack of strict 

legalisation for marketing.  

               Apart from being used as pesticides, a few high potent 

organophosphate compounds have been used as nerve gases namely tabun , 

sarin and soman in chemical warfare. They have also been used as gasoline 

additives , plasticizers, flame retardants and stabilizers in lubricating oils. 

            A few of these compounds are still used in medical practice in some 

countries for the treatment of myasthenia gravis.  Some of these esters have 

been in use for treatment of glaucoma (ecothiophate). 

CLASSIFICATION 

                Anticholinesterases are basically esters of carbamic acid or 

phosphoric acid derivatives. Anticholinesterases are generally divided into two 
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groups namely carbamates and phosphates based on their chemical structure. 

The generic formula of carbamates and phosphates is as follows : 

 

    FIG 2a : CARBAMATES                           FIG 2b : PHOSPHATES 

                Carbamates are further classified into lipid soluble and water 

soluble compounds based on the presence of nonpolar or polar group at R1 

respectively. All the organophosphate compounds are highly lipid soluble 

except ecothiophate which is water soluble. This plays a major role in 

redistribution of these compounds into adipose tissue in cases of acute 

poisoning. 

CHEMICAL STRUCTURE 

          The chemical structure of certain organophosphate compounds are as 

follows:  

DIMETHYL COMPOUNDS 

               Dimethyl compounds include dichlorvos , malathion , fenthion , 

methamidophos , etc. These compounds have two methyl groups at R1 and R2 
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position in the structure illustrated above. Dimethyl compounds usually are 

associated with rapid ageing of  the enzyme complex i.e. within 3.7 hours. 

 

 

 

  MALATHION                                 DICHLORVOS 

 

 

 

 

 

DIAZINON                                PARATHION 

 

 

 

 

 

NERVE GASES 

Fig3 – CHEMICAL STRUCTURE OF COMMON OPC COMPOUNDS 
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DIETHYL COMPOUNDS 

                  Diethyl compounds include chlorpyrifos, diazinon, parathion, 

quinalphos ,etc. Ageing of the enzyme complex with diethyl compounds is 

much slower and may prolong beyond 30 hours. 

  NERVE GASES 

                   Nerve gases are the most potent and highly toxic organophosphate 

compounds. They are well known to undergo rapid ageing of the enzyme 

complex than any other organophosphates. They are futher  classified based on 

the route of intoxicaton into G and V agents. 

                   G agents are volatile , absorbed by inhalation or through skin and 

dissipate rapidly after use. G agents include tabun , sarin and soman. 

                   V agents are contact poisons and they contaminate the ground for 

months. V agents include VX and VE.       

MECHANISM OF ACTION  

 Acetylcholine is a major neurotransmitter  in the functioning of 

autonomic nervous system. In almost all tissues, acetylcholine is the 

neurotransmitter released from all presynaptic neurons and also from 

parasympathetic postsynaptic neurons and neuromuscular junction. It is also 

released from the presynaptic neurons of the adrenal medulla and hence plays a 

vital role in adrenal medullary synthesis of catecholamines. 



               

20 
 

FIG 4 : Mechanism of action of acetylcholine at synaptic cleft 

                                        

 

 

 

 

 

 

 

FIG 5 : Degradation of acetylcholine 
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                    The synthesis of ach involves combination of choline (derived 

from serine)  with acetyl coA, which is stored within vesicles. On stimulation 

of the presynaptic neuron, voltage gated calcium channels get activated which 

inturn causes calcium influx and release of ach from the vesicles into the 

synaptic cleft. Within the synaptic cleft, Ach gets rapidly hydrolysed by 

acetylcholinesterase and choline is recycled back.  

                       There are two types of ach esterases in the body namely rbc /true 

cholinesterase and pseudocholinesterase. The specificity of Ach  is much 

higher for true cholinesterase and butyrylcholine for pseudocholinesterase. 

FEATURE TRUE 
CHOLINESTERASE 

PSEUDO 
CHOLINESTERASE 

Distribution All cholinergic sites, 
RBCs, gray matter 

Plasma, liver, intestine, 
white matter 

Action on acetylcholine Very fast Slow 
Function  Termination of ach action Hydrolysis of ingested 

esters 
Inhibition  More sensitive to 

physostigmine 
More sensitive to 
organophosphates 

       

                   Organophosphate compounds exert their major toxicity by binding 

avidly to the active esteric site of cholinesterase molecules , which are involved 

in the metabolism of acetylcholine. Hence all these compounds render 

cholinesterase inactive thereby prolonging and facilitating the effects of 

acetylcholine. 

                     Organophosphates thus act as irreversible and noncompetitive 

cholinesterase inhibitors because the organophosphate-cholinesterase bond is 

not spontaneously reversible without pharmacological intervention. It results in 
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parasympathetic overstimulation and  disruption of action potential in the 

central and peripheral nervous system.  

 

 

 

 

 

 

 

 

           

                              

 

 

 

 

 

 

FIG 6 : Mechanism of action of organophosphates and carbamates 
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The fate of the enzyme-opc complex depends on the type of compound. 

The phosphorylated enzyme can be easily reactivated into active form either 

spontaneously or by facilitation with oxime compounds. The carbaryl enzyme 

formed cannot undergo reactivation and hence there is no role of oximes in 

carbamate compounds poisoning. 

  This complex may undergo subsequent hydrolysis followed by 

reactivation of the enzymatic activity , which may occur in a few hours. 

Reactivation of the enzyme can be facilitated by use of oximes. Few of these 

compounds cause permanent inactivation of the enzymatic activity by breakage 

of one oxygen-phosphorous bond , a process called ageing. Ageing of the 

enzyme results in permanent damage which cannot be reversed back even with 

oximes. Therefore resynthesis of the enzyme is the only mode of restoration of 

enzyme function. 

                     The lack of active form of enzyme within the synaptic cleft will 

delay the degradation of acetylcholine released into the synaptic cleft. This 

results in sustained stimulation of the post synaptic neuron at both the 

muscarinic and nicotinic receptors. This inturn is responsible for the 

cholinergic crisis in cases of acute poisoning, which lasts until reactivation or 

resynthesis of acetylcholinesterase enzyme. 

EFFECTS OF ORGANOPHOSPHORUS COMPOUNDS 

                     Acetylcholine exerts its action by acting on two types of receptors 

in the body namely muscarinic and nicotinic receptors.  
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MUSCARINIC RECEPTORS AND ACTIONS 

RECEPTOR DISTRIBUTION ACTION 

M1 Autonomic ganglia 
gastric glands, CNS 

Depolarisation (late EPSP), acid secretion 
learning ,memory, motor function 

M2 Myocardium  Reduces conduction velocity through AV 
node (bradycardia)  

M3 Visceral smooth 
muscle, glands, 
endothelium 

Visceral smooth muscle and ciliary muscle 
contraction, exocrine glands secretion 
,vasodilatation 

M4 CNS Central stimulation 

M5 CNS Central stimulation 

  

NICOTINIC  RECEPTORS AND ACTIONS 

RECEPTOR DISTRIBUTION ACTIONS 

N-m Neuro muscular junction Muscle contraction 

N-n Sympathetic and 
parasympathetic ganglia, 
adrenal medulla, spinal 
cord 

Depolarization -
postganglionic impulse, 
catecholamine release in 
adrenal medulla 

 

             The toxicological effects of organophosphorus compounds comprises 

of both the muscarinic and nicotinic effects. Muscarinic effects are however the 

earliest to manifest especially at the site of exposure followed by nicotinic and 

central effects. The system wise effects of these compounds are as follows: 

1) RESPIRATORY SYSTEM : OPCs cause central failure of breathing. 

The typical features include rapidly progressive bradypnoea soon 

followed  by apnoea due to loss of respiratory effort. This results from 
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both failure of respiratory muscles and also from lack of central drive 

for respiration. 

2) CARDIOVASCULAR SYSTEM : OPCs  mainly cause impaired heart 

rate and force of contraction. Acute poisoning has been reported to 

cause myocardial necrosis with elevated creatine kinase and LDH levels 

after poisoning. It mainly results in tachycardia and hypertension in the 

initial phase followed by bradycardia and hypotension . ECG changes 

include low amplitude t waves, prolonged QTc interval, st segment 

elevation , extrasystoles and prolonged PR interval. 

3) AUTONOMIC SYSTEM : These compounds mainly affect the 

parasympathetic nervous system resulting in exacerbation of all the 

parasympathetic effects. It also cause excessive release of 

catecholamines from the adrenal medulla. 

4) CENTRAL NERVOUS SYSTEM : OPCs cause devastating CNS 

manifestations as acetylcholine proves to be a major neurotransmitter in 

the brain. Acute poisoning has been found to cause multiple foci of 

cortical and subcortical neuronal necrosis. CNS disturbances vary 

widely comprising of altered effect, impairment  of memory , cerebellar 

symptoms , Parkinson features, pseudobulbar signs and varied 

presentations of neuropsychiatric disturbances. 

CNS effects also include the onset of intermediate syndrome about 2 to 

4 days after recovery from the cholinergic crisis. This mainly evolves from 

inappropriate treatment with oximes during the recovery phase. It is 
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characterized by several cranial nerve palsies, loss of neck muscle tone, 

proximal muscular weakness and delayed tendon reflexes. 

Organophosphate induced delayed polyneuropathy usually results about 2 

to 3 weeks after the initial poisoning. It is a mixed sensorimotor type of 

peripheral neuropathy with predominant motor component. 

5) HEPATIC SYSTEM : The effects on liver are mainly because of the 

activation and detoxification of these compounds within the liver. It 

results in congestion , fatty changes , centrilobular necrosis , sinusoidal 

dilatation with elevated liver enzymes. 

6) GASTROINTESTINAL SYSTEM : Abdominal cramping, nausea , 

vomiting,  and diarrhoea are usually noted because of increased bowel 

motility induced by the cholinergic crisis. Tenesmus and foecal 

incontinence may occur in late stages. 

7) EXCRETORY SYSTEM : Chronic exposure to these compounds has 

been found to be associated with progressive renal failure over years. 

Some associations have also been proved between chronic opc 

poisoning and renal malignancies, especially in children. Opc poisoning 

also results in urinary incontinence, especially among the elderly and 

pediatric age group. 

8) ENDOCRINE SYSTEM :  Acute OPC poisoning results in development 

of hyperglycemic state associated with excretion of excess glucose in 

urine 

(Glycosuria) , because of rapid surge in counter regulatory hormones.  
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9) REPRODUCTIVE SYSTEM : Following organophosphorus poisoning 

in females, abortions were being reported. In late 20th century, several 

experimental and epidemiological studies regarding hormonal imbalance 

especially sex hormones leading to adverse developmental outcomes 

related to pesticide exposure, including foetal death, intrauterine growth 

restriction, congenital malformations and male / female fertility have 

been published. 

10) EYES : Miosis is seen in most cases of acute poisoning. In the long run, 

myopia and pigmentary degeneration of retina may set in. 

11) IMMUNE SYSTEM : The immunosuppression is associated with severe 

cholinergic stimulation either from a direct action of acetylcholine on 

the immune system or secondary to toxic chemical stress associated with 

cholinergic poisoning. 

12) EFFECT ON TEMPERATURE REGULATION : Opc poisoning has 

resulted in temperature derangement in the form of hypothermia in less 

than 10% of cases. Some may experience fever spikes lasting for several 

days or even a biphasic response. 

13) Vocal cord paralysis have been reported in few cases within 2 to 3 days 

of poisoning. 

14) EFFECTS ON JOINTS : A few of these organophosphate  compounds 

are able to elicit a nonspecific symmetrical arthritis mainly involving the 

major joints of the body namely the hip and knee.  
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15) OTHER EFFECTS : OPCs have found to reduce glutathione levels in 

our body thereby increasing the oxidative stress. These compounds have 

also been found to interfere with the mitochondrial oxidative 

metabolism thereby impairing the synthesis of ATPs . 

 

TOXICOKINETICS OF OPCs 

                  Organophosphorus compounds are absorbed through the skin , 

conjunctiva , oral mucosa , respiratory tract and gastrointestinal tract. The 

modes of exposure include direct contact, inhalation , ingestion , injection ,etc. 

On exposure to these compounds through any of the above mentioned  routes, 

the amount of active compound absorbed into the system mainly depends on 

the nature of the compound, the duration and extent of exposure, thickness of 

the skin at the site of exposure, presence of skin abrasions or dermatitis and the 

presence of hydrocarbon solvents facilitating their uptake into the body.                      

                         Once absorbed , these compounds are rapidly redistributed 

within our body into the adipose tissue, liver, salivary glands, kidneys, etc. The 

high degree of lipid solubility favours easy penetration through the blood brain 

barrier into the central nervous system. After few hours of redistribution, there 

is sustained reentry of these compounds into the circulation which explains out 

the long lasting toxic manifestations. Among these compounds , it is those 

forms called phosphorothioates  with P=S group which are more lipophilic and 

cause long lasting toxicity and clinical relapse, when compared with other 
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phosphate forms. Examples of phosphorothioates are parathion , diazinon, 

bromophos ,etc.   

                          The ability of organophosphorus compounds to inhibit 

acetylcholinesterase mainly depends on the presence of oxon forms with P=0 

groups. The phosphate compounds have oxon forms in their structure and 

hence directly cause inhibition of acetylcholinesterase whereas other 

compounds like phosphorothioates needs activation. Some of the thioates 

undergo spontaneous conversion in the environment from thions(P=S) to 

oxonS(P=O) in the presence of oxygen and light. In the human body ,this 

mainly occurs through desulfuration reactions mediated by Flavin containing 

monoxygenases. Thus  phosphates have faster onset of toxic effects compared 

to phosphorothioates, since the latter require activation. 

           Oxons are much more toxic than thiones but the degradation of oxons is 

faster. Ultimately both oxons and thions are degraded and made inert by  

hydrolysis at the esteritic site by enzymes  such as carboxylases, 

paraoxonases,etc. 

The elimination of these compounds is mainly by through urine and 

minimally through faeces and expired air. The more lipophilic forms such as 

phosphorothioates are excreted very slowly compared to phosphates because of 

their extensive redistribution into the lipid compartment.  
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FIG 7 : Detoxification of oxons and thions
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CLINICAL FEATURES 

                  Organophosphorus poisoning has devastating effects on the human 

beings as it affects one of the major regulatory control namely the cholinergic 

system. Hence it involves almost all the vital systems and presents with diverse 

features.               

                       Initial features of acute poisoning is in the form of cholinergic 

crisis because of accumulated Ach within the synaptic cleft. This includes both 

the muscarinic and nicotinic signs and symptoms as follows : 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 8: Clinical manifestations of organophosphate poisoning 
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 The presentation of acute poisoning usually varies with the extent 

and route of exposure. The earliest appearance of toxic symptoms is seen with 

inhalation followed by ingestion and dermal routes. Some of the most 

commonly noticed early symptoms seen in minimal exposure includes 

headache, nausea, dizziness and hypersecretion in the form of sweating, 

salivation, lacrimation, rhinorrhoea ,etc. This inturn when followed by muscle 

twitching, weakness, tremors, vomiting, diarrhoea and abdominal cramps 

indicates further worsening of the poisoned state. Few cases may produce red 

tears called chromodacryorrhea which occurs due to porphyrinemia .   

                   Acute severe poisoning  endangering life  is usually signified by 

loss of consciousness, seizures, respiratory depression requiring ventilatory 

support and  incontinence. The primary cause of death is usually respiratory 

failure. In few cases of poisoning with nerve gases, an additive cardiac 

component in the form of toxic cardiomyopathy may attribute to death. 

                  The severity of poisoning can be assessed based on certain clinical 

features at the time of initial hospital admission called the Peradeniya pop 

scale. Scores of 0-3, 4-7 and 8-11 indicate mild, moderate and severe poisoning 

respectively. 
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                       Fig-9 : Spectrum of clinical manifestations in opc 

Poisoning in children can have life threatening features like seizures, 

coma and  bradycardia. Other less severe symptoms include flaccid muscle 

weakness, miosis and excessive salivation.  

                     Chronic poisoning, seen usually with occupational exposure is 

characterised by headache, gait disturbances, irritability, anxiety, muscle 

cramps, confusion, etc.  Diagnosis of chronic poisoning is quite challenging as 

it usually presents with vague signs and symptoms.                        
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                   Certain organophosphates can cause a peculiar type of 

neurotoxicity by exclusively damaging the afferent nerve fibres of both the 

central and peripheral nervous system. They act by causing inhibition of 

neuropathy targeted esterases. 

           The more lipophilic forms are capable of causing a delayed  type of 

neuropathy called organophosphate induced delayed neuropathy(OPIDN). This 

syndrome comprises of weakness or paralysis and paraesthesia of the 

extremities. It mainly affects the lower limbs and may persist for weeks to 

years.  It is because of the sustained release of these lipid soluble compounds 

into the circulation thereby prolonging the duration of need for antidote 

therapy.       

                         In between the two extremes of acute poisoning and OPIDN, 

there exists an intermediate syndrome, commonly seen in poisoning with 

parathion , fenthion and dimethoate. It ususally occurs within 1-4 days of 

exposure and occurs after the resolution of acute cholinergic crisis. The 

presenting features of this syndrome includes acute respiratory  paresis and 

muscular weakness, usually involving facial , neck and proximal limb muscles. 

The primary pathology in this syndrome is disruption of both pre and post 

synaptic neuromuscular transmission. It does not respond well to either 

atropine or oximes and hence treatment is only supportive. 
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DIAGNOSTIC  INVESTIGATIONS 

                      The diagnosis of organophosphorus poisoning is mainly based on 

the history of exposure and clinical features. However , a few investigations 

may help in establishing diagnosis in cases presenting with unknown history 

and atypical clinical characteristics.   

1. SERUM CHOLINESTERASE LEVELS 

 The levels of plasma acetylcholinesterase has been found to 

correlate to an extent with the severity of poisoning.  In mild poisoning there 

has been only 30% of normal plasma esterase levels. In moderate poisoning it 

was only 20 %  and in severe poisoning, less than 10 % of normal plasma 

cholinesterase levels. Plasma  cholinesterase levels has been proved to be a 

sensitive indicator of the clinical progression and  prognosis of opc poisoning.  

Plasma cholinesterase levels below 70 % of normal levels is strongly in favour 

of organophosphate poisoning.          

                 The estimation of rbc cholinesterase levels, i.e. cholinesterase 

present on the rbc membrane has be found to correlate well with the 

neuronal/synaptic cholinesterase, when compared with butyryl or plasma 

cholinesterase levels. But the major drawback of measuring rbc cholinesterase 

is very slow rate of regeneration and more complicated methods of 

measurement.  

                   The initial confirmation of organophosphate poisoning can be with 

either butyryl or rbc cholinesterase levels. During the first 24-48 hours , there 

has been a sustained fall in plasma cholinesterase levels followed by gradual 
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increase. The effectiveness of treatment with atropine and oximes can be 

assessed by regular monitoring of butyryl cholinesterase levels especially after 

the 72 hours of poisoning. Adequate atropinisation should be maintained for 

atleast 24 hrs from the onset of rise in enzyme levels. Oxime therapy is found 

to have a steady increase in butyryl cholinesterase levels. The recovery to 

normal preexposure levels may however take longer even upto months in cases 

of chronic poisoning.  

                  About 3% of population have genetically low levels of 

pseudocholinesterase. Plasma Acetylcholinesterase levels may also change in 

many diseases namely Alzheimers disease, hepatic dysfunction, acute 

infections, myasthenia gravis, malnutrition, dermatomyositis,  certain 

malignancies and also in certain physiological states like pregnancy and also  in 

infants and  elderly. Rbc acetylcholinesterase is less likely to be affected by 

other factors except certain rare conditions like hemolytic anemia. Hence it is 

not a confirmatory test but only supportive for organophosphate poisoning. 

                       The initial measurement of either plasma or rbc cholinesterase is 

usually done with blood sample collected before the administration of atropine 

or oximes. Previously, analytical methods such as high performance liquid 

chromatography, gas chromatography, etc were in use. The main drawbacks of 

this method was that it was laborious, time consuming and costly. To overcome 

these issues, newer methods of calorimetric analysis came into practice. 

              The widely used methods of spectrophotometric analysis are as 

follows: 
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NAME OF THE METHOD            PRINCIPLE USED 

     Michel method     Measurement of hydrogen ion produced 

     Ellman method     Measurement of produced choline 

     De la huerge method     Measurement of decrease in substrate levels 

                  Among these methods , Michels method is found to less time 

consuming, less variability and simplicity. But the most widely used and fastest 

of all methods in recent times is the modified Ellmans method. 

                   One of the common methods used to measure blood ChE activity is 

the electrometric method of Michel which is based on the hydrolysis of 

acetylcholine and production of acetic acid which in turn decreases the pH of 

the reaction medium . This consists essentially of a measurement of the rate of 

the fall of pH in weakly buffered solutions, upon the accumulation of acid due 

to the enzymatic hydrolysis of an appropriate choline ester. Since the only 

apparatus required is a pH meter, a constant temperature bath and suitable test-

tubes, and the only observations needed are a limited number of pH 

determinations; the method seemed particularly suitable for the performance of 

large number of estimations. The principle of the electrometric method is that 

the fall in pH should be directly proportional to the time over a suitably wide 

range of pH. 

                However, the shortcomings of the Michel's electrometric method are 

relatively low in sensitivity, sample size, long incubation period and low 

throughput. In addition, the original electrometric method is not preferred for 

the detection of ChE inhibition induced by carbamates. Carbamylated ChE is 
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unstable in the reaction mixture of the electrometric method of Michel because 

of considerable sample dilution and long pre-reaction and postreaction 

incubation times. 

                       The Ellman method use for cholinesterase determination is a 

spectrophotometric method which entails the use of 5, 5'-dithiobis-(2-

nitrobenzoic) acid (DTNB) as a chromogen and recording the level of 

cholinesterase activity as the change in absorbance at 412 nm. Although this 

procedure commonly poses no problem, an exception arises when analyzing 

tissues rich in hemoglobin, because hemoglobin also optimally absorbs light at 

400-430 nm. The use of 6, 6'-dithiodinicotinic acid (DTNA) might be a 

solution because like DTNB, it is also a chromogen for sulfhydryl groups, but 

with an optimal absorption wavelength of 340 nm (i.e. removed from the 

maximum hemoglobin absorbance range ). Moreover, because the assay is read 

at 340 nm instead of 412 nm, the DTNA assay is markedly more sensitive in 

determining cholinesterase activity in hemoglobin-rich tissues. Since the 

advantages of the DTNA method far outweigh the disadvantages, it should be 

regarded as a sensitive and convenient procedure for determining 

cholinesterase activity, especially in hemoglobin-rich tissues. 

                     The main drawbacks of cholinesterase estimation are as follows: 

PLASMA CHOLINESTERASE ASSAY:  

 Requires temperature control during estimation 

 Does not help to assess the severity of poisoning 
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 Useful only in defining recovery from poisoning (everyday increase in 

levels by 7%) 

 Variations in commercial assays 

RED CELL  ACETYLCHOLINESTERASE ASSAY: 

 Sensitive to presence of oximes, substrate concentration and pH 

 Enzyme and op compounds continue to react in blood sample 

 Dilution of collected blood sample for assay requires extreme accuracy 

 
2. ELECTROLYTE ABNORMALITIES 

                        The major electrolyte abnormalities seen in organophosphorus 

poisoning is because of the excessive loss through sweating, diarrhoea, etc. 

In most cases there has been a fall in serum sodium levels. The reasons for this 

drop is mainly because of excessive sweating, adrenal and renal impairment. 

Another major electrolyte disturbance is hyperkalemia because of the toxicity 

leading to cell lysis. It is one of the major problems in organophosphate 

poisoning and may lead to arrhythmias and sudden death. 

3.  BLOOD GLUCOSE LEVELS 

                   Organophosphorus poisoning may result in both hypoglycemia and 

hyperglycemia. The baseline blood sugar levels at the time of initial admission 

to hospital plays a vital role in establishment of prognosis and severity of the 

toxicity. Moreover it is nonketotic hyperglycemia which results in adverse 

outcomes of poisoning in terms of both mortality and clinical improvement.  

                   The major mechanism of hyperglycemia in opc poisoning is release 

of counter regulatory hormones in response to acute stress. These counter 
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regulatory hormones may cause peripheral insulin resistance thereby reducing 

the uptake of glucose by peripheral tissues. The counter regulatory adrenergic 

drive can also cause increased adrenal activity with release of glucocorticoids 

and also depletion of hepatic glycogen deposits by glycogenolysis further 

adding up to the blood glucose load. Some studies have also suggested that 

acute toxicity can result in inflammation of the pancreas as indicated by 

elevated amylase levels in blood thus resulting in lack of insulin, another cause 

for hyperglycemia. 

                      It has also been proved that hyperglycemia associated with 

poisoning has resulted in various complications like sepsis, fluid and 

electrolyte  imbalance, immune disruption, neurological damage and 

multiorgan dysfunction syndrome.  

4. COMPLETE HEMOGRAM 

                    Organophosphate poisoning triggers an acute inflammatory 

response resulting in mild leukocytosis with neutrophilia. This leukocytosis can 

occur with or without a left shift. These compounds may also bind to the iron 

moiety of haemoglobin and  hinder  the recycling of iron molecules thereby 

causing deficiency of iron necessary for further synthesis of heme moieties. 

This results in microcytosis of red blood cells. 

5. LIPID PROFILE 

                        The effect of organophosphate poisoning on lipid metabolism is 

mainly because of the deranged liver function due to toxic metabolites of 

organophosphates formed within the liver. The uptake of LDL from the 
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bloodstream by the LDL receptors in the liver is hindered resulting in elevated 

LDL and total cholesterol levels. There is also a fall in HDL levels because of 

impaired apoprotein synthesis by liver essential for HDL formation. This inturn 

contributes to rise in total cholesterol levels. Some studies have also noticed a 

minimal fall in VLDL and triglyceride levels.  

6. ANTIOXIDANT STATUS 

                     Many studies have proven that organophosphate poisoning has 

resulted in marked depletion of antioxidant enzymes. This results in 

accumulation of reactive oxygen species within the tissues thereby causing 

rapid cell lysis. Further opc poisoning also promotes the formation of reactive 

oxygen species within the cells which could not be cleared even with 

compensatory increase of antioxidant enzymes. Thus there occurs a drastic 

imbalance between the synthesis and clearing of these free radicals, causing 

oxidative stress to the body. This oxidative stress can be detected in terms of 

investigations like:  

 Elevated levels of products of lipid peroxidation 

 Reduced glutathione levels  

 Elevated levels of activity of RBC superoxide dismutase, catalase , 

glutathione peroxidase, etc. 

             The extent of lipid peroxidation can be assayed by measuring the 

formation of thiobarbituric acid reactive substances and expressed as nmol  of 

MDA (malondialdehyde) formed per millilitre of blood, using a molar 

extinction coefficient of 1.56 *105 l/mol cm. Reduced glutathione levels is 
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estimated in the whole blood using Ellmans reagent an expressed in terms of 

mcg/ml of blood. Increase in MDA levels has proved to be one of the earliest 

markers of oxidative stress in  poisoning with organophosphate, carbamates, 

etc. 

 

7. ARTERIAL BLOOD GAS ANALYSIS 

                     There is usually a drastic reduction in blood PH in cases of 

organophosphate poisoning and this acidosis can be attributed to both the 

respiratory and metabolic component. In severe poisoning, failure of 

respiratory muscles resulting in type II respiratory failure occurs thereby 

leading on to carbon dioxide retention and acidosis. The acute kidney injury 

seen in severe poisoning in the form of acute tubular necrosis contributes to 

hydrogen ion accumulation and bicarbonate washout , finally perceived as 

severe metabolic acidosis. Hence opc poisoning is usually associated with 

mixed respiratory and metabolic acidosis. 

8. SERUM ENZYME LEVELS 

                       The toxic effects of organophosphate poisoning results in 

inflammation of the pancreas. This is indicated by increase in serum amylase 

and lipase levels. However mild increase in serum amylase levels is not always 

associated with pancreatitis and is considered to be of low sensitivity and 

specificity for pancreatitis.  But some studies have revealed an association 

between the serum amylase levels and occurrence of respiratory failure 

requiring ventilatory support. 
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                         The organophosphate compounds also result in inhibition of 

several other enzymes in our body having esterase activity. This mainly 

includes carboxyesterases in the intestine involved in the metabolism of 

proteins.                    

               There has been a significant elevation in serum lactate dehydrogenase 

and creatine phospho kinase levels in acute poisoning. It occurs mainly because 

of the muscle injury occurring in response to opc poisoning.  Serum lactate 

dehydrogenase has wide distribution in the liver, rbc, muscle, heart  and brain. 

LDH is hence classified into five types based on the distribution. Of the five  

types, it is LDH TYPE 5 (MMMM) which is specific for muscles. Hence 

LDH5 is mainly elevated in opc poisoning because of the ongoing 

rhabdomyolysis .   

                       Similarly creatine kinase  exists in three isoforms in the human 

tissues. CPK-1 or CPK-BB is predominantly seen in brain , CPK-2 or CPK-MB 

found in myocardium and CPK-3 or CPK-MM seen in skeletal muscles. In 

organophosphate poisoning , there is increase in both CPK-MB and CPK-MM 

because these compounds affect both cardiac myocyte and skeletal muscles. 

                     Moreover the extent of increase in creatine phospho kinase has 

been found to correlate with the severity of poisoning. Exposure to highly toxic 

doses of this poisoning can result in initial myocyte injury to highly fatal 

rhabdomyolysis. Hence serial measurements of CPK during the recovery phase 

helps in early detection of sudden worsening states like intermediate syndrome. 
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The estimation of CPK-MB and LDH-1 levels together helps in detection of 

cardiac myocyte injury. 

9. HORMONAL LEVELS 

                     The excessive release of acetylcholine from presynaptic neurons 

in the central nervous system subsequently increases the levels of pituitary 

hormone release namely ACTH, TSH, Prolactin and vasopressin.  Some studies 

have suggested that opc poisoning causes suppression of thyroid function with 

fall in the levels of Thyroxine and triiodothyronine.  

10. RENAL FUNCTION TESTS 

                    Eventhough the metabolism of organophosphate compounds occur 

to a greater extent in the liver, the metabolites are mainly eliminated from the 

body by the kidneys. Hence the kidneys are one of the major organs involved 

in almost all cases of acute poisoning with organophosphate compounds. Acute 

kidney injury in the form of tubular necrosis can result from rhabdomyolysis 

occurring in severe poisoning. This is indicated by sudden increase in renal 

parameters namely elevated urea and creatinine levels. Other changes include  

hyperkalemia and severe metabolic acidosis. Chronic exposure to these 

compounds as seen in farmers may manifest as renal failure in due course. 

Studies have also proved a positive correlation between the occurrence of solid 

renal tumours and chronic opc poisoning especially during childhood. 

11. LIVER FUNCTION TESTS 

                    Liver enzymes plays a vital role in the diagnosis of chronic 

organophosphate poisoning as in farmers. Liver plays a major role in the 
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biotransformation of the lipid soluble organophosphate compounds into their 

inactive water soluble metabolites  which are inturn excreted by the kidneys.  

                      The studies conducted by Khan et al and Patil et al  suggested 

that there has been a statistically significant elevation in the serum AST and 

ALT levels in farmers with chronic exposure to pesticides. Among those 

patients, those associated with elevated AST levels above 40 IU has been found 

to have severe respiratory failure requiring ventilator support. But there has 

been no significant correlation between elevated AST levels and mortality. 

Serum ALT levels were elevated in only around 15% percent of cases with 

exposure. 

                   Serum alkaline phosphatase levels were elevated in only 10% of 

cases of opc poisoning. Patients with ALP levels of less than 120 IU proved to 

have a better clinical recovery and very few cases were found to have 

respiratory failure. 

                   Cases of acute intoxication may result in acute hepatitis with 

sudden impairment of liver functions manifesting as elevated bilirubin levels 

(both conjugated and unconjugated) , altered blood coagulation profile , fall in 

serum albumin levels and rise in liver enzymes like ALT/SGPT, AST/SGOT, 

ALP, GGT ,etc.  Autopsy may reveal a grossly enlarged  and congested liver 

with histological features of centrilobular necrosis and fatty changes.  

12. IMMUNOLOGY 

                         Organophosphate poisoning usually results in suppression of 

the immune response . Few studies have concluded a mild increase in the 
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serum levels of  IgG, IgA and immune complexes as well as C3 and  C4 levels. 

But these assays usually have a limited diagnostic value and hence not used in 

routine practice for evaluation of opc poisoning.    

13. ECG CHANGES 

                  In acute poisoning , ecg may display a variety of abnormalities like 

sinus bradycardia, atrioventricular block , ST and T wave abnormalities and 

prolongation of QT interval. The most common cardiac feature is sinus 

tachycardia followed by life threatening cardiogenic pulmonary oedema. The 

most common ECG abnormality is QTc prolongation followed by ventricular 

extrasystole.  

                     The mechanism by which organophosphate compounds induce 

cardiac toxicity has not been clearly illuminated so far as it is difficult to 

pinpoint one mechanism to be the primary event to cause cardiac toxicity. 

Parasympathetic and  Sympathetic overactivity, hypoxemia, acidosis and the 

direct toxic effects of organophosphates on the myocardium and vascular sytem 

are listed to be responsible for the myocardial and endothelial damage in opc 

poisoning.  

                      The most common ecg change is sinus tachycardia as the earliest 

mechanism to come into play is increase in the sympathetic activity. Thus , the 

cardiac manifestations in opc poisoning is usually triphasic with initial 

sympathetic, followed by parasympathetic activity and finally ending as 

torsades de pointes with ventricular tachycardia landing up in ventricular 

fibrillation. 
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FIG 10 : ECG changes in organophosphate poisoning 

 The occurrence of life threatening arrhythmias in opc poisoning has 

been prevented by early reorganization of the abnormal rhythm. The more 

commonly associated ecg change in such cases is prolongation of QT interval. 

The corrected QT interval (QTc) as calculated by the formula of Bazett is 

considered to be prolonged when it is more than 0.41 seconds in males and 

0.42 seconds in females. 

                 Although non-specific ST-T changes have generally been recognized 

as not being directly related to any cardiac diseases , they also have been 

observed before ST elevation associated with coronary spasm. Thus , the 

nonspecific ST-T change for the patient with OP poisoning has a considerable 

clinical meaning. In addition, large QT dispersion (longest-shortest QT interval 

on any of the 12 leads of the ECG) is a result of ischemic change which may 

conceal the QT prolongation in the affecting vascular area.  
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                Studies done by Jang et al have also suggested that more than 60% of 

cases of opc poisoning resulted in QTc prolongation in due course of poisoning  

and there has been a significantly  high incidence of respiratory failure, 

ventricular premature contractions and even higher rate of mortality in this 

group. Hence ,patients without a prolongation of the QTc interval usually had a 

better prognosis. This suggests the importance of careful and serial observation 

of electrocardiographic activity in patients of opc poisoning. 

14. NEUROPHYSIOLOGICAL STUDIES 

              In nicotinic (intermediate) syndrome there is failure of transmission at 

the neuromuscular junction. Electrodiagnostic studies of neuromuscular 

transmission can be utilized to characterize and evaluate this disorder. In brief, 

the neurophysiological abnormalities include: 

1. A single supramaximal electrical-stimulus-induced 

repetitive response. 

2. A decrement/increment response to high frequency 

(30 and 50 Hz) of repetitive nerve stimulation (RNS). 

3. A decremental response to high rate (30 and 50 Hz) of RNS. 

                  Repetitive response characteristically occurs in a resting  muscle 

and disappears or decreases in amplitude after exercise and repetitive 

stimulation . More than one repetitive response may be seen. Repetitive action 

of excess acetylcholine at the motor end plates is responsible for this 

electrodiagnostic finding. Decriment – increment response occurs at high rate 

(30-50 Hz) RNS and is characterized by an initial dip in the amplitude of the 
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compound muscle action potential and then a rise in the amplitude of the 

subsequent compound muscle action potentials (CMAPs). In vitro 

microelectrode studies suggest that the decrement/increment response 

represents a depolarization type of neuromuscular blockade. The decremental 

response is characterized by a progressive fall in the amplitude of the 

successive CMAPs elicited by a train of supramaximal electrical stimuli 

delivered to the motor nerve at 30 to 50 Hz. The ratio of the amplitudes of the 

ninth CMAP to the first CMAP (9:1 ratio) is arbitrarily taken as an objective 

marker of the severity of the decremental response. It represents a 

desensitization type of neuromuscular blockade. It correlates with the presence 

of clinically recognizable intermediate syndrome. It can be considered as an 

electrodiagnostic marker for the intermediate syndrome. 

                       The electrodiagnostic abnormalities of acute OP poisoning are 

influenced by a variety of agents including pancuronium, oximes, and 

magnesium sulfate. Pancuronium paradoxically ameliorates the 

electrodiagnostic abnormalities The neurophysiological phenomenon is not 

associated with clinical improvement and can be explained by the blocking of 

acetylcholine receptors by pancuronium, a competitive neuromuscular blocking 

agent, thus preventing the OP-induced depolarization blockade. 

                        Electrodiagnostic tests can be of help in differentiating between 

neuromuscular and nonneuromuscular causes of respiratory failure in acute OP 

poisoning. Low amplitude of the diaphragmatic CMAP correlates well with the 
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need for assisted mechanical ventilation and the reduced amplitude improves 

with amelioration of the neuromuscular transmission deficit. 

MANAGEMENT OF OPC POISONING 

DIAGNOSIS 

                  The establishment of diagnosis is mainly based on the clinical 

features. However early recognition of the factors determining the severity of 

the toxicity and the need for ventilatory assistance need to be recognised. This 

helps in proper allocation of medical resources.  

                    The following are some of the common predictors used to access 

the severity of poisoning : 

a. Peradeniya organophosphorus poisoning scale 

b. Modified Driesbach criteria  

     GRADE                            SYMPTOMS 

Mild  Nausea , vomiting , diarrhoea , sweating 

Moderate  Lacrimation , salivation, miosis, fasciculation 

Severe  Incontinence , apnoeic spells , ARDS , areflexia ,   
seizures, coma 

            c. Glasgow coma scale 

d. Simplified Acute Physiology Score (SAPS)  

           e. Prolonged QT interval 

f. Serum Amylase  

g. Serum Lipase 

 

 



               

52 
 

TREATMENT 

INITIAL PHASE 

                    Severe acute OP poisoning is a medical emergency. Treatment 

must ensure that the patient has a patent airway and adequate breathing and 

circulation. Ideally, oxygen should be provided at the first priority. The patient 

should be placed in the left lateral position, with the neck extended. This 

position reduces risk of aspiration; helps keep the airway patent, and could 

decrease pyloric emptying and absorption of poison. 

Supportive Care  :  

                Supportive care should include giving fluids and control of blood 

glucose. Ensure that a clear airway exists. Intubation and aspiration of the 

secretions with a large bore suction device is advised if necessary. Oxygen 

should be  administered  by mechanically assisted pulmonary ventilation if 

respiration is depressed and patient should be delivered  a high FiO2. In severe 

poisonings, patients should be treated in an intensive care unit setting. 

                   Cooling is indicated if the patient is febrile and climate is hot & 

humid. Agitated patient need to be sedated with Inj. Diazepam 10 mg IV 

slowly which can be repeated up to 30-40 mg/24 hrs. Diazepam will help in 

allaying anxiety, facilitate gastric lavage, reduce damage to CNS , diminish 

central respiratory failure and control seizure. 

Decontamination  : 

                    Decontamination includes prevention of further exposure to the 

toxin and enhancing elimination of already absorbed toxin. Besides, the 
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decontamination at the site , in the emergency department all clothing, hair 

accessories are to be removed and placed in appropriate waste bags. The person 

is to be washed with copious amount of water and soap (OPs are hydrolyzed in 

an aqueous solution in high PH) . Skin folds and underside of fingernails and 

long hairs require particular attention. Ocular decontamination is to be carried 

out by washing eyes with water/normal saline. Incontinent patient requires 

repeated bladder wash under sterile aseptic precautions. 

                     The health care workers also need protection through personnel 

protecting equipments. Rubber Gloves and gowns are recommended as these 

compounds are known to penetrate latex /vinyl gloves. Charcoal cartridge 

masks are recommended for respiratory protection. The staff may need to be 

rotated if they can’t stand the noxious order. 

Gastric Decontamination: - 

                       Forced emesis and syrup Ipecac have no role. Gastric lavage is 

indicated once patient is stabilized, calm enough to give consent and in 

unconscious intubated patient, which is recommended to be repeated after 2-3 

hrs. Though it has been recommended only to be carried out within 1-2 hours 

of ingestion of OP/carbamate elsewhere it has been started even after 12 hrs of 

ingestion and repeated thrice at an interval of 4 hrs . Repeated stomach wash 

will remove the residual poison if any/secreted to stomach subsequently from 

fat stores. After aspirating the contents of stomach through stomach tube (if 

food particles are present)/Ryle’s tube, water or normal saline  of 300 ml 

should  be injected and aspirated. It should be continued till the returning fluid 
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is colourless and odourless. It is necessary to ensure that no fluid is left inside 

the stomach by measuring the fluid taken off. However there is no evidence 

that either single dose or multiple dose regimens of active charcoal will result 

in benefit. 

Antidote treatment : 

                  Antidotes are mainly aimed at counteracting the already absorbed 

toxins in the body. Atropine , glycopyrrolate and oximes still remain to be the 

first line of antidote measures. The aim of early therapy is to reverse 

cholinergic features and to improve cardiac and respiratory function as quickly 

as possible. 

 Intermittent atropinisation is currently recommended over 

continuous atropine infusion. An initial trial dose of atropine, 1–2mg (0.05 

mg/kg) intravenously, should be given slowly over 3min, and then repeated 

every 5–10 min if there is no observable adverse effect. In symptomatic 

children, intravenous dose of 0.015–0.05 mg/kg atropine should be 

administered every 15 min as needed.  

                        Atropine may then be repeated or increased in increments at 15–

30 min intervals until bronchial secretion is cleared and the patient is 

atropinized (dilated pupils, dry skin, and skin flushing) which should be 

maintained during further treatment. Repeated evaluations of the quantity of 

the secretions through regular auscultation of the lungs are the only adequate 

measure of atropinization in the severely poisoned patient. The dose may be 

increased as required according to the atropinisation scoring scale as follows: 
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                 Glycopyrrolate has been studied as an alternative to atropine and 

found to have similar outcomes using continuous infusion. Ampules of 7.5 mg 

of glycopyrrolate were added to 200 mL of saline, and this infusion was titrated 

to the desired effects of dry mucous membranes, heart rate above 60 

beats/minute and absent muscle fasciculations. The other apparent advantage to 

this regimen was a decreased number of respiratory infections. This may 

represent an alternative when there is a concern for respiratory infection due to 

Atropinization Scoring Scale (ASS)   
   

  
  

  System organ  
  

Effect of atropine  Score    
   Effect of overdosed atropine  

  

Score   

  Skin  No paleness, 
warmth  

1    
  Flushing  2   

  Pupil size  3 – 5 mm  1      > 5mm  2   
  Heart rate  80 – 120 bpm  1      > 120 bpm  2   
  Respiratory  No 

bronchospasm 
No 
hypersecretion  

1  

                 Dried or no secretion 
   

 (thick phlegm, dry mouth and no 
saliva)  2   

  Mental status  
  

Normal  1       Hyperexcitablity or unconsciousness  
  

 
2  

  Abdomen  Normal  0    
  Distension, absent bowel sounds  

2   

 Urinary 
retention  

None  0    
   Present  

2   

  Total score    ∑1        ∑2  
 Total ASS = ∑1+ ∑2:     
 ASS < 4: Insufficient atropine  atropine dose should be increased     
 ASS = 4 - 6: Atropinization  maintain the atropine dose   

  
 ASS > 6: Atropine overdose  atropine should be stopped or the dose should be  

decreased  
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excessive and difficult-to-control secretions, and in the presence of altered 

level of consciousness where distinction between atropine toxicity or relapse of 

organophosphate poisoning is unclear. 

                 Oximes are reactivators of the phosphylated cholinesterases which is 

their primary property as therapeutic agents. There are two main classes of 

oximes namely the monopyridinium and bipyridinium compounds. Currently, 

the only used monopyridinium oxime is pralidoxime (PAM-2), while the most 

significant bispyridinium oximes comprise: trimedoxime (TMB-4), obidoxime 

(LuH-6, Toxogonin) and asoxime (HI-6). 

               These agents  get attached to the free anionic site of the enzyme ChE. 

The oxime end then reacts with the phosphorus atom of OP attached at the 

esteratic site of the enzyme. This oxime phosphate so formed diffuses away 

leaving the enzyme intact (Reactivated ChE).  

               In addition to reactivation they also slow the ageing of the 

phosphorylated enzyme complex and has a direct action in converting the OP 

to a harmless compound. Reactivation of ChE is more marked in the skeletal 

muscle than at autonomic site and  does not occur in the central nervous system 

as oximes do not cross the blood brain barrier. 
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FIG 11 : Chemical Structure of oxime compounds  
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              WHO recommends that oxime is given to all symptomatic patients 

who need atropine. To ensure a therapeutic concentration, a loading dose of 

Pralidoxime chloride or obidoxime is given, then a continuous infusion. The 

loading dose of oxime should not be given rapidly as a bolus because this 

method causes vomiting (risking aspiration), tachycardia and diastolic 

hypertension. In poisoning with OP pesticides pralidoxime chloride should be 

administered to adults in a dose of 500 mg/h, continuously maintained until 

clinical improvement is obtained, or 30 mg/kg body weight bolus intravenously 

over 4–6 h or 8–10 mg/kg/h intravenously until full recovery occurs. In 

children, Pralidoxime chloride should be administered in a dose of 25 mg/kg 

intravenously for 15–30 min, followed by a continuous infusion of 10–20 

mg/kg/h. The therapy can continue for 18 h or longer, depending on the clinical 

status. Obidoxime should be administered in adults at dose of 250mg given by 

slow intravenous injection followed by continuous infusion of 750 mg/24 h 

(0.4 mg/kg/h) to reach plasma concentrations of 10–20 μmol/L. 

                    Blood pressure should be monitored during administration because 

of the occasional occurrence of hypertensive crisis. Administration should be 

slowed or stopped if blood pressure rises to hazardous levels . It is noteworthy 

that the effectiveness of oximes is very minimal in patients presenting late with 

aspiration pneumonitis or hypoxic ischemic encephalopathy. 

                  Few studies  have suggested that a continuous infusion of 500 mg of 

pralidoxime per hour was superior to  previously considered method of  a 

standard bolus dosing of 1 gram pralidoxime every 4 hours. Mortality and 
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morbidity, as measured by atropine requirements, need for intubation and 

duration of ventilator support, were all reduced in the group receiving 

continuous infusion.  

                  Oximes have not been effective in poisoning with carbamate 

compounds.  This is because the carbamate compounds bind to both the anionic 

and esteric site of acetylcholinesterase. Thus the oximes are unable to bind to 

their anionic site of action and there is no role of oximes in carbamate toxicity.    

 

 

 

 

 

 

 

 

 

FIG 12 : Action of oximes on phosphates and carbamates 

MAINTAINENCE PHASE 

Ventilatory support : 

                    Regular and careful observation of the patient is crucial to decide 

on the need for ventilatory assistance. This can be achieved by continuous 

watch for neck muscle weakness and serial arterial blood gas analysis. The 

indications for ventilatory assistance are as follows : 
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1.Early respiratory muscle paralysis 

2.Pulmonary oedema 

3.Aspiration pneumonitis  

4.Repeated convulsions and coma 

5.Chemical pneumonitis resulting in ARDS 

6.Mechanical indices- 

            Tidal Volume< 5 ml/kg 

            Vital capacity < 15 ml/kg 

            Maximum inspiratory force <- 25 cm of H2O     

7.Arterial blood gas indices- 

 Arterial Oxygen Tension < 50 mm Hg on room air 

 Arterial Co2 Tension > 50 mm Hg in the absence of metabolic alkalosis 

 Pa o2/ Fio2 < 250 mm of Hg 

 Pa-Av O2 ( Pulmonary arterial-alveolar O2 gradient) > 350 mm of Hg 

              After initial recovery , respiratory failure may occur when 

intermediate syndrome sets in. It is mainly because of lack of central 

respiratory drive. During elective ventilation, the use of succinylcholine is 

strictly contraindicated. Hence,  nondepolarizing muscle relaxants are used and 

are usually required in slightly higher doses.  

Magnesium therapy: 

               In addition to atropine and oximes , the use of magnesium sulphate 

has also found to have some benefit. The mechanism of action of magnesium is 
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mainly by antagonism to organophosphate compounds and also by inhibiting 

the degranulation of acetylcholine vesicles into the synapse. 

Other medications : 

Diuretics :- The use of frusemide has been warranted only in cases presenting 

with acute pulmonary oedema. 

Antibiotics :- Broad spectrum antibiotics are the ideal choice in patients with 

long term ventilation, aspiration pneumonitis and also to combat the risk of 

repeated interventions until hospital stay. 

Benzodiazepines :- The use of diazepam is mainly advised in agitated and 

convulsing patients. It has also been found to delay the  onset of central 

respiratory depression. During  convulsions , intraosseous injection has found 

to act faster than other routes. 

Sodium bicarbonate :- Intravenous bolus of sodium bicarbonate is mainly used 

in the correction of metabolic acidosis. Another main advantage is that 

alkalinisation of blood pH has been found to render the organophosphate 

compounds less toxic. 

Alpha 2 adrenergic agonists :- The central alpha agonists like clonidine have 

been found to reduce the further synthesis of acetylcholine , thereby reducing 

the cholinergic effects.  

Fresh frozen plasma :-  The use of fresh frozen plasma may mainly help in 

restoring the plasma butyryl cholinesterase. However ,this has been found to be 

of limited benefit in the restoration of Ach esterase activity. 
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Role of antioxidants :- The toxicity of OP compounds is mediated by 

generation of nitric oxide and other free radicals. These toxic molecules can be 

counteracted by antioxidants such as vitamins C and E, spin traps, melatonin 

and low molecular weight thiols. The latter compounds can also increase the 

synthesis of glutathione, which can both ameliorate the OP induced oxidative 

stress and enhance OP detoxification . 

Antiglutaminergic agents :- Several glutamate antagonists have been tested and 

found to have some beneficial role in poisoning with nerve agents. Hence such 

drugs namely gacyclidine have been added as adjuvants in the treatment of 

poisoning with nerve gases like soman. 

NEWER DRUGS IN FUTURE 

 Butane - 2, 3-dionethiosemicarbazone :- is an oxime with antioxidant 

properties. It is also able to effectively counteract the lipid peroxidation 

induced by different oxidant agents including organophosphate pesticides. 

Phosphotriesterases (PTEs) :-  One of the main detoxification routes of OPs 

(both insecticides and nerve agents) is hydrolysis by esterases called 

‘phosphotriesterases’ (PTEs). The products of the reaction display no 

phosphorylating capability, and therefore the hydrolysis of OPs by PTEs is 

considered a detoxification. 

NEWER METHODS OF DECONTAMINATION 

                    The role of hemoperfusion and hemodialysis in the removal of 

organophosphate compounds has been under study during recent trials. 
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However , because of the large volume of distribution of these compounds , 

removal by hemodialysis is still considered to be of very minimal benefit. 

PROGNOSIS 

The commonly used predictors of prognosis in opc poisoning are as follows : 

1.Acute Physiology and Chronic Health Evaluation score II (APACHE II) 

2.Sequential Organ Failure Assessment score (SOFA) 

3.Serum cholinesterase levels 

4.Serum creatine kinase 

            The use of APACHE SCORE II has been widely in use for the 

assessment of patients with organophosphate poisoning as it is the easiest way 

for grading at the time of initial hospital admission. It includes 12 factors 

namely heart rate, respiratory rate, core temperature, serum sodium, serum 

potassium, serum creatinine, haematocrit, arterial pH, white blood cell count 

and Glascow coma scale and also the age and previous health status of the 

patient. Several assessment studies have proved that an initial APACHE II 

grading has been found to be helpful in detecting patients requiring ventilatory 

support.  

CLINICAL RECOVERY AND DISCHARGE 

                  Generally , patients are considered to have completely recovered 

from  organophosphate poisoning, once they become free of cholinergic 

symptoms even after 24 hours of discontinuation of pralidoxime therapy. The 

recovery from poisoning can also be predicted by serial monitoring of serum 

cholinesterase levels and attainment of normal cholinesterase levels in blood. 
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However the onset of intermediate syndrome and organophosphate induced 

delayed polyneuropathy should not be missed out as soon as the patient 

recovers from immediate cholinergic crisis. Hence , proper counselling to 

patients about the symptoms of respiratory failure, regular followup for atleast 

three weeks and the indications for seeking medical help immediately should 

be conveyed to the patients. 

CAUSE OF DEATH IN OPC POISONING 

INITIAL PHASE 

                The common cause of death during initial phase of 

organophosphorus poisoning   are sudden ventricular arrhythmias , sustained 

seizure activity and respiratory failure in cases of severe poisoning. This 

mainly occurs because of the acute cholinergic crisis resulting in excessive 

CNS stimulation resulting in seizures. 

DELAYED PHASE 

                 The incidence of death after one week of poisoning mainly results 

from the onset of intermediate syndrome leading on to severe respiratory 

failure and also from other complications occurring due to prolonged hospital 

stay. These complications include ventilation associated pneumonia, septicemia 

and septic shock, aspiration pneumonitis leading on to ARDS (Acute 

Respiratory Distress Syndrome), ventricular arrhythmias like torsades de 

pointes and premature cessation of atropine infusion. 
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MATERIALS AND METHODS 

STUDY DESIGN: cross-sectional study 

INCLUSION CRITERIA  

Patients who have a history of exposure to OPC compound poisoning brought 

to the hospital within 24 hours as indicated by patient themselves or their 

relatives or the doctor referring. The characteristic clinical manifestations of 

organophosphorus compound poisoning should be present along with physical 

evidence of the poison consumed. 

EXCLUSION CRITERIA 

1. Patients with OPC COMPOUND poison mixed with any other poison. 

2. Patients with history of recent Coronary artery disease. 

3. Patients with a known history of renal disease and chronic liver disease. 

4. Patients with history of malignancy in the past. 

5. Pregnant women. 

6. Patients with known history suggestive of pancreatitis. 

7. Patients with muscle disorders. 

METHODOLOGY 

                      This study was conducted in the medicine department ( IMCU 

and Medical wards) in Coimbatore Medical College Hospital with a history 

suggestive  of acute OPC compound poisoning during the time period of July 

2016 to June 2017. A total of hundred patients were included in our study after 
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fulfilling the inclusion as well as exclusion criteria. The Ethical committee 

approval of the hospital was obtained to carry out the study in the hospital. 

Information was collected through a preformed questionnaire from every 

patient in our study. Those patients qualifying were subjected for a history, 

clinical examinations and biochemical investigations. 

 

                   The clinical history included the history of consumption of OPC 

compound poison and presentation to our hospital within 24 hours of 

consumption. The patients were graded as Mild, Moderate and Severe 

according to the examination and clinical findings based on Peredeniya-

Organophosphorus Poisoning (POP) scale. A score of 0-3 will be assigned as 

mild poisoning, 4-7 as moderate poisoning and 8-11 as severe OPC poisoning. 

Blood investigations were collected prior to starting of the treatment. 

Investigations include complete blood count, blood sugar, renal function test, 

liver function test and in addition other parameters like serum amylase, creatine 

phosphokinase, lactate dehydrogenase and cholinesterase. The prognostic 

significance of each of these parameters is then studied in aaccordance with the 

POP score. Normal serum cholinesterase level was taken as 2700 - 9,500U/L at 

room temperature. The reference range for serum amylase activity is 40 – 90 

IU/L. Data was made into a master sheet in Microsoft excel and later converted 

to SPSS Software version 21.0. Student t-test was used to analyze the 

quantitative data. Chi square test was used to analyze qualitative data. By using 
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these tests, the level of significance of each of these parameters was calculated. 

A p- value of < 0.05 is taken as statistically significant. 

 

SOURCE OF SUBJECTS 

             Those patients admitted in the medical emergency department of 

Coimbatore Medical College and Hospital with a history of acute OPC 

compound poisoning are included in our study. 

SOURCE OF DATA 

               Data is collected by the principle investigator himself from the 

patients admitted with alleged history of OPC compund poisoning in 

Coimbatore Medical College and Hospital. 

DURATION OF STUDY 

July 2016 to June 2017. 
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OBSERVATIONS AND RESULTS 

             Our study population consisted of a total of 100 patients who fulfilled 

the inclusion and exclusion criteria. The prognostic significance of each of 

these values is analyzed. The Age distribution of the study population is 

depicted below. 

Most of the cases were in the age group of 41 – 50 years.  

Table-1 Age-wise distribution in the study 

 

 

AGE GROUP NUMBER 

< 30 25 

31-40 15 

41-50 38 

51-60 15 

> 60 7 

 

 

 

 

 

 

 

 

 

 



               

69 
 

Chart 1. Age-wise distribution in the study 

 

 
The Sex distribution is showed in Table-2. In our study group 63% were male 

and 37% were female. 

Table-2 Sex distribution in the study 

 

SEX NUMBER 

MALE 63 

FEMALE 37 
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SEX

MALE
63%

FEMALE
37%

MALE

FEMALE

Chart 2. Sex distribution in the study 

 

 

 

 

 

POP score was used to grade the patients as mild, moderate and severe. 

Most of the cases belonged to mild category with pop score of 4-7. Only 4 

patients belonged to severe POP score of >11.  

Table-3 Grading in accordance with POP score 

 

POP SCORE NUMBER OF CASES 

MILD 69 

MODERATE 27 

SEVERE 4 
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Chart 3. Grading in accordance with POP score 

 

 
In our study, 74 % of people survived. 

 

Table-5 Prognosis of the study 

PROGNOSIS PERCENTAGE 

SURVIVED 74 

DIED 26 

 

 

 

 

 

 

 

 

MILD, 40

MODERATE, 42

SEVERE, 18

0 5 10 15 20 25 30 35 40 45

MILD

MODERATE

SEVERE

POP SCORE

MILD MODERATE SEVERE



               

72 
 

Chart-4 Prognosis of the study 

 

 
 

  In our study, most of the poisoning cases were suicidal. 

 

Table 5 : Table showing Mode of poisoning 
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PROGNOSIS

SURVIVED DIED

MODE OF POISONING NUMBER 

SUICIDAL 87 

ACCIDENTAL 10 

HOMICIDAL 3 
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Table 6: Table showing type of organophosphorus compund poisoning 

 

TYPE OF OPC COMPOUND NUMBER 

Malathion 14 

Monocrotofos 15 

Dichlorfos 17 

Quinalfos 7 

Parathion 9 

Dimethoate 16 

Fenetrothion 4 

Metapar 6 

Chlorpyrifos 12 

 

Table 7: Symptoms of patients at the time of presentation 

 

SYMPTOMS NUMBER OF PATIENTS 

Bronchorrhea 38 

Excessive salivation 40 

Sweating 45 

Lacrimation 21 

Breathlessness 36 

Nausea 56 

Vomiting 48 

Loose stools 30 
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 Most of the patients had nausea, vomitting and sweating at the time of 

presentation. Other predominant symptoms were bronchorrhea, breathlessness 

and loose stools.  

Table 8: Signs of patients at the time of presentation 

 

SIGNS NUMBER OF PATIENTS 

Miosis 63 

Fasciculations 39 

Bradycardia 26 

Tachypnoea 60 

Altered sensorium 23 

Seizures 7 

  

The most predominant presenting feature was Miosis, followed by 

tachypnoea and Muscle fasciculations. 

 

Table 9 – POP grading and the need for Ventilator support 

 

POP SCALE VENTILATOR SUPPORT NUMBER OF 
PATIENTS 

YES NO 

MILD 7(9%) 63(91%) 69 

MODERATE 17(63%) 10(37%) 27 

SEVERE 4(100%) 0 4 
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In our study , there was a positive correlation between the POP score 

and the need for ventilator support. (p < 0.05). Patient’s with high POP score 

needed 100% ventilator support and patients with moderate POP needed only 

63% ventilator support. In mild cases only 9% of patients needed ventilatory 

support. 

Table 10 – POP parameter and the need for Ventilator support 

POP SCALE 
PARAMETER 

SCORE VENTILATOR 

SUPPORT 

NUMBER 
OF 

PATIENTS 

SIGNIFICANCE 

YES NO X2 P value 

MIOSIS 0 0 37 37 25.101 0.001 

1 9 30 39 

2 17 7 24 

RESPIRATORY 

RATE 

0 6 34 40 19.201 0.001 

1 42 15 57 

2 3 0 3 

BRADYCARDIA 0 8 66 74 10.440 0.001 

1 15 9 24 

2 2 0 2 

FASCICULATION 0 2 23 25 20.125 0.001 

1 53 15 68 

2 6 1 7 

CONSCIOUSNESS 0 15 70 85 25.120 0.001 

 1 8 4 12 

 2 3 0 3 

SEIZURES 0 24 69 93 12.148 0.001 

 1 6 1 7 
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Table 11 – POP grading and the average dose of Atropine needed 

 

POP SCORE AVERAGE DOSE OF 
ATROPINE NEEDED 

(mg) 

STANDARD 
DEVIATION 

(mg) 

MILD 90.1 70.2 

MODERATE 250.4 125.4 

SEVERE 450.8 245.6 

 

 The average dose of atropine needed sequentially increased as the 
severity of POP score increases. P < 0.05.  

 

Chart 5 – POP grading and the average dose of Atropine needed 
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Table 12-Relation between serum Acetyl cholinesterase levels and need of 
ventilator support 

 

Serum AchE 

Levels in u/l 

 

Ventilator support Total X2 

YES NO 

NORMAL 1 19 20 19.34 

> 50 % 8 36 34 7.04 

20-50 % 30 12 32 9.82 

<20% 13 1 14 26.35 

 

  Elevated serum AchE levels had a positive association with the need for 
Ventilator support.  Patients with  very low AchE level had higher incidence of  
need for Ventilator support in our study. The chi—square value is 35.7925 
which is p < 0.001. It is statistically significant. 

Table 13-Relation between serum Acetyl cholinesterase levels and average 
dose of atropine needed 

 

ACETYL 
CHOLINESTERASE 

LEVEL 

AVERAGE DOSE OF 
ATROPINE NEEDED 

(mg) 

STANDARD 
DEVIATION 

NORMAL(20) 48.40 14.14 

> 50 %  (34) 71.70 28.10 

20-50 %  (32) 175.80 104.54 

<20% (14) 250.20 450.41 

 

 The average dose of Atropine needed also increased with the decrese in 
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Chart 6- Serum AchE levels and average dose of atropine needed 

 
Chart 7- Average Serum AchE level in the population. 
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Table 14- Relation between serum amylase levels and need for ventilator 
support 

 

Serum amylase 

Levels in u/l 

 

Ventilator support Total 

YES NO 

< 100 7(9%) 64(91%) 71 

> 100 20(66.6%) 9(33.4%) 29 

TOTAL 27 73 100 

 

Chi-square test-21.401  p value-0.001   Highly significant 

91 % of patients with normal serum amylase levels did not required 
ventilator support whereas 66.6 % of the patients with elevated serum amylase 
levels required ventilator support. P value was highly significant for this 
association. 

 

Table 15- Relation between serum amylase levels and average dose of 
atropine needed 

 

Serum amylase levels 
(U/l) 

Mean dose of atropine 
needed 

(mg) 

STANDARD 
DEVIATION 

(mg) 

< 100 75.40 42.10 

> 100 250.40 152.50 
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Chart 8- Serum Amylase levels and average dose of atropine needed 

 

 
 

Chart 9- Average Serum Amylase level in the population 
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Table 16 – POP grading and the average serum LDH level 

 

POP SCORE MEAN LDH 

MILD 145.8 

MODERATE 210.4 

SEVERE 324.5 

P VALUE 0.001 

SIGNIFICANCE SIGNIFICANT 

  

 

 

 

Chart 10 – POP grading and the average serum LDH level 

 

 
 

 

Chart 11-Electrocardiographic findings of organophosphates poisoning 
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Table 17 -Electrocardiographic findings of organophosphates poisoning 

 

ECG ABNORMALITIES MALE FEMALE PERCENTAGE 

Sinus tachycardia 

 

24 8 32% 

Sinus bradycardia 

 

14 4 18% 

Atrioventricular 
arrhythmia 

 

5 2 7% 

Conduction disturbances 

 

10 4 14% 

Non-specific ST-T 
changes 

34 14 48% 
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DISCUSSION 

 

                     OPC compounds have largely been used in agriculture in many 

parts of the world . The use of organophosphates to commit suicide is a major 

problem, particularly in developing countries. The lack of adequate regulations 

on the sale and easy accessibility resulted in a gradual increase in accidental 

and suicidal poisoning. Poisoning with OP may occur at all ages . The most 

commonly affected age group in our study was 13-48 years of age. 

                      The study was conducted in Coimbatore Medical College 

Hospital during a period of one year from July 2016 to June 2017. It was based 

on the risk stratification of organophosphate poisoning based on various 

clinical features and biochemical parameters noted at the time of admission of 

cases of poisoning to the medical emergency and critical care unit. This study 

also included the outcome and clinical recovery in patients treated with 

atropine-glycopyrolate combination when compared with patients treated with 

only atropine. 

                       The study was basically a cross sectional study with sample size 

of 100 cases admitted within 24 hours of consumption of poisoning. The 

intention of poisoning was found to be suicidal in almost 85 % of the cases 

admitted and 10% of poisoning was found to be accidental. The most common 

compound used for poisoning was dichlorvos closely followed by dimethoate 

and malathion. Among the cases , 65 % were found to be males and 35% were 

females. 
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                      The risk stratification was done based on the POP scoring into 

mild , moderate and severe poisoning. In our study, 69 % cases were graded to 

have mild poisoning, 27% as moderate and only 4% as severe poisoning. The 

most common presenting symptoms in our study group was excessive 

sweating, nausea and vomiting followed by bronchorrhoea and loose stools. 

The most common finding on clinical examination was miosis.  

                        In accordance with many studies conducted previously, our 

studies also revealed a positive correlation between the severity of opc 

poisoning acoording to POP scoring and the need for ventilatory support. Need 

for intubation and ventilatory support within 24 hours of admission was almost 

100% in severe poisoning whereas it was only about 50% in moderate 

poisoning and less than 10% in mild poisoning.  

                           Similarly, other parameters having a significant positive 

correlation with the need for ventilatory assistance include serum amylase and 

serum acetylcholinesterase levels. In patients with very low cholinesterase 

levels at the time of admission, the clinical recovery was much delayed and all 

cases required ventilatory support. The extent of rise in serum amylase levels 

also helps to decide the need for ventilator support. In our study, among 

patients with serum amylase levels of less than 100 IU , only 7 % required 

ventilatory assistance. In patients with serum amylase levels above 100 IU , 

nearly 67% patients had respiratory failure and required ventilator support. 

                        The severity grading done by POP scoring also had a 

statistically significant correlation with serum LDH levels. In cases of severe 
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poisoning, serum LDH levels were very high .i.e. nearly 3-4 times higher than 

the normal serum LDH levels. In moderate poisoning, LDH levels very nearly 

twice the normal levels in almost all cases. In mild poisoning, only a borderline 

elevation in serum LDH levels was noted. 

                        The dose of atropine needed in the treatment of opc poisoning 

also has significant negative correlation with serum acetylcholinesterase levels. 

Patients with drastically low serum cholinesterase levels i.e. < 20 % of normal 

limits required atropine doses of more than 250 mg. Those patients with normal 

cholinesterase levels required atropine in doses of less than 50 mg altogether. 

                        Similarly, the average requirement of atropine also correlated 

well with increase in serum amylase levels. Doses of  250 +/- 100 mg were 

required in patients with serum amylase levels of more than 100 IU. In patients 

with serum amylase less than 100 IU , the dose of atropine was found to be as 

less as 75 mg. This is in accordance with several other studies conducted 

previously as by S.V.Kumar et al.  

                     However, no significant correlation could be established between 

the prognosis of the poisoning and the serum amylase levels. Hence , serum 

amylase levels were used only in assessing the need for aggressive treatment in 

cases of opc poisoning rather than predicting the outcome of the treatment.  

                      Some studies have suggested that a rise in cholinesterase levels 

noted during serial estimation of serum cholinesterase levels during the course 

of clinical illness helps in assessing the extent of recovery from the poisoning. 
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However, our study did not reveal such significant correlation between the rise 

in cholinesterase levels and the extent of clinical recovery.               

                       The electrocardiographic findings did not help much in 

correlating with the severity of poisoning or the effectiveness of treatment. In 

our study , the most common ecg change noted was nonspecific ST and T wave 

changes. This has found to correlate with the studies conducted previously by 

Rafih Dost et al. 

                         The prognosis of the poisoning was mainly determined by the 

severity of the poisoning. In our study, the overall mortality rate was found to 

be about 25 %. Most of the deaths occurred in those cases classified as severe 

poisoning acoording to POP scoring.  

                         Use of APACHE II scoring and SOFA scoring also helped in 

assessing the prognosis in cases of opc poisoning. APACHE II score was 

mainly useful in categorizing the patients into various levels depending on the 

severity of the poisoning. Those cases falling under higher levels of severity 

were found to have significantly higher risk of mortality. 

 Based on the clinical as well as the biochemical parameters a scoring 

system was devices to triage the patients at the primary health care level. This 

scoring system will help to assess the need for intensive care at the primary 

health care level. 
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SUMMARY 

                    Organophosphorus compounds have become increasingly 

popular for agricultural, industrial and home use and represent a 

significant potential health risk. Our study gave a clear picture of the 

history, pathophysiology, clinical presentation, laboratory findings and 

management of toxic exposure to organophosphates. Prompt recognition 

and aggressive treatment of acute intoxication are essential in order to 

minimize the morbidity and mortality from these potentially lethal 

compounds. 

                     For OP poisoning, atropine and pralidoxime are the two 

known specific antidotes . The use of atropine seems to be much easier 

because signs of atropinization are easier to be judged by the clinicians. 

Yet, for the oximes no clear endpoint showing adequate dose of the drug 

has been found, so far. To give appropriate dose of pralidoxime to a 

patient, it would be better to determine the dose according to the severity 

of OP poisoning. Besides, measurement of blood concentration of OP 

compound is not feasible in most medical settings and if available it often 

takes long time, hence useless for decision making and management of 

the patients. To date, clinical criteria and cholinesterase level have been 

used to estimate the severity of OP poisoning, though there is no 

consensus on their value. 
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                The categorizing of patients using the POP scoring according to 

the severity of the poisoning at the time of initial hospital admission is 

very crucial. This helps in early recognition of complications such as 

respiratory failure and also the need for ventilatory support. This also 

helps in prognostication of the cases within 24 hours of consumption of 

the poison if brought early to the hospital and the early initiation of 

appropriate treatment measures. In order to get better effects from 2PAM 

therapy, it would be prudent to classify the patients according to the 

severity of poisoning.     

                 In future, the ministry of agriculture of developing countries 

especially India, should concentrate on the optimization and monitoring 

of usage of OP compounds as pesticides and furthermore encouraging the 

farmers to use natural pesticides rather than chemical pesticides. 
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CONCLUSION 

 Most of the biochemical parameters mentioned above show an 

early elevation in severe OP poisoning; which, when tested, can be 

used as an early indicator of severity. 

  The serum cholinesterase level in our study also revealed a 

significant correlation which shows that cholinesterase level can be 

used as a prognostic marker indicating severity of the poisoning. 

 To conclude early diagnosis and prompt institution of treatment is 

of utmost importance in acute OP poisoning. 
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INFORMED CONSENT 

DEPARTMENT OF GENERAL MEDICINE  

COIMBATORE MEDICAL COLLEGE, COIMBATORE 

Principal investigator :  Dr.P.PRAVEEN KUMAR 

Research guide            :  Dr.M.RAVEENDRAN, M.D, 

Organisation                :  Department of General Medicine. 

Informed consent        :  I have been invited to participate in the 

research project titled RISK STRATIFICATION OF 

ORGANOPHOSPHORUS COMPOUND POISONING AND 

OUTCOME IN ATROPINE+GLYCOPYRROLATE TREATED 

PATIENTS. 

I understand it will be answering a set of questionnaire undergo physical 

examination investigates and appropriate treatment.I also give consent to 

utilise my personal details for the study purpose and can be contacted if 

necessary. 

I am aware that I have the right to withdraw any time which will not 

affect my medical care. 

Name of the participant 

Signature 

Date. 
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Privacy and Confidentiality 
 
Privacy of individuals will be respected and any 

information about you or provided by you during the 

study will be kept strictly confidential. 

Authorization to publish Results 
Results of the study may be published for scientific purposes 

and/or presented to scientific groups, however you will not 

be identified. 

 
Statement of Consent 

 
 
 

I volunteer and consent to participate in this study. I 

have read the consent  or it has been read to me. The study 

has been fully explained to me, and I may ask questions at 

anytime. 

 
------------------------------- ------------------------------- 
Signature /Left thumb impression                   Date  
 
-------------------------------- -------------------------------- 
Signature of witness                                         Date 
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ஒ த ப வ  

 

ெபய  : 
 

வய : 
 

பாலின : 
 

கவ : 

ேகாைவ  

 

அர  ம வ  க  ம வமைனய  

ம வ P.PRAVEEN KUMAR தைலைமய  நைடெப  

இ த ஆ வ  ச மத ட  கல  ெகா ள 

ச மதி கிேற . இ த ஆ வ  எ ைன ப றி வவர கைள 

பா கா ட  இ த ஆ வ  ெவளயட  ஆ ேசபைண 

இ ைல எ  ெத வ  ெகா கிேற .எ த 

ேநர தி  ஆ வ  இ  எ த ேநர தி  வல கி  

ெகா  உ ைம உ  எ  அறிேவ . 

 
 

இட : 
 

ேததி:      ைகெகயா ப /ேரைக 
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-KEY FOR MASTER CHART 

 

1. Hb – haemoglobin 

2. TC – Total Count 

3. RBS – Random blood sugar 

4. S – Suicidal 

5. A – Accidental 

6. POP score – 1- mild, 2- moderate, 3 –severe 

7. Ventilator support, Y – yes, N – No 

8. Serum Acetylcholinesterase level 1 - <50%, 2 – 20-50%, 3 - 

> 50% 

9. SGPT - Serum Glutamic Pyruvic Transaminase 

10. LDH – Lactate Dehydrogenase 

11. S. amylase – Serum Amylase 

12. S. cholinesterase – Serum Cholinesterase 

13. POP score - PeradeniyaOrganophosphorus Poisoning. 

 Outcome – S – survived 


