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INTRODUCTION 

Organo-phosphorus compounds (OPC) are widely used 

insecticides all over the world. According to statistics, nearly 50% of 

admissions with acute poisoning in Emergency department are due to 

Organophosphorus compounds. Their easy accessibility along with socio-

cultural factors play a considerable role in the selection of these 

compounds as a main suicidal agent. Poisoning with these substance is 

the commonest cause of In-patient mortality among all poisonings in 

developing countries like India. The toxicity of these compounds and 

paucity of appropriate medical facilities leads on to high fatality rate. 

WHO estimates that about 3 million people are being exposed to  

pesticide poisoning every year with about 2,00,000 lakhs deaths per year 

in the developing countries. India has the highest incidence of OPC 

poisoning in the world, nearly 90% of poisoning are suicidal with fatality 

rate >10%; 8-10% accidental & 1% homicidal. Occupational exposure 

accounts for one-fifth of accidental poisoning with fatalities of <1% A 

history of exposure and signs of cholinergic overactivity helps in 

diagnosis of these poisoning. The treatment includes physiological 

antagonism with Atropine or glycopyrrolate and Oximes which helps in 

reactivating the enzymes.  

Complications like respiratory failure, CNS depression and 

ventricular arrhythmias should be anticipated and treated. 
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The OPC poisoning is associated with cardiac complications and most of 

them occurs in first few hours of exposure. Hypoxemia & electrolyte 

derangements also contributes to these complications. Organophosphates 

have been found to cause myocardial necrosis(myocardial toxicity).If 

poisoning is recognized early & treated effectively complications can be 

prevented. Organophosphate compounds also influence neural 

dysfunction & brain damage by altering the normal internal milieu which 

leads to altered level of consciousness in such poisonings. Acute 

organophosphorus pesticide poisoning (AOPP) is among the most 

common medical acute conditions with complex symptoms and a high 

mortality rate. Patients with Acute organophosphorus pesticide poisoning 

typically exhibit mortality-associated complications such as secondary 

infections, myocardial injury, liver-kidney dysfunction and multiple 

organ failure. 

Currently, Acute organophosphorus pesticide poisoning severity is 

usually evaluated on the basis of patient symptoms, including dizziness, 

headaches, nausea, vomiting, salivation, sweating, blurred vision and 

signs of fatigue, and routine blood and urine laboratory tests. 

Urine tests typically assess the organophosphorus metabolic 

product content. In addition, the determination of cholinesterase levels in 

the plasma of patients with Acute organophosphorus pesticide poisoning 



 
 

3 
 

is widely used in the clinical diagnosis, treatment and prognosis 

prediction of Acute organophosphorus pesticide poisoning. 

C-reactive protein (CRP) is a reactive substance in acute lesions, 

and elevated plasma levels of CRP are a result of inflammation and 

trauma. In Acute organophosphorus pesticide poisoning, toxins may 

cause lesions in tissues and organs in the body, leading to increased 

plasma CRP levels. Therefore, plasma CRP may reflect the degree of 

lesions caused by Acute organophosphorus pesticide poisoning  

Thus, the aim of the present study is to evaluate the changes of 

CRP levels in the plasma and APACHE II scoring in Acute 

organophosphorus pesticide poisoning patients, and to determine the 

prognosis of Acute organophosphorus pesticide poisoning 

 

 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

Aims and Objectives 



 
 

4 
 

AIMS AND OBJECTIVES 

 
• To investigate the plasma levels of C-reactive protein and 

APACHE II score in patients with acute organophosphorus 

pesticide poisoning 

• To assess the severity and prognosis of acute organophosphorus 

pesticide poisoning by C-reactive protein levels and APACHE II 

score 
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REVIEW OF LITERATURE 

HISTORICAL REVIEW: 

During the last four decades, more than 35,000 different 

compounds have been introduced and are being used as pesticides. Of 

these, organophosphates are the most commonly used compounds 

globally. 

Modern investigations of OPC dates from 1932, when Langean 

krugger recorded the synthesis of dimethyl and diethyl phosphor-

fluoridates. OPC first came to India in 1951, to be used as insecticides 

and in 1962, first OPC poisoning was reported in India. 

CLASSIFICATION: 

“Holmstedt” proposed a classification system for these compounds 

that is of pharmacological and toxicological interest. The compounds are 

divided into five groups with a few relevant examples. 

Group A: (X: Halogen, Cyanide and Thiocyanate) 

e.g: Disopropylophosphate fluridonate(DFP) 

Group B: (X: Alkyl, alkoxy, aryloxy) 

e.g: Forstenon, DDVP, Pyrazoxon 

Group C: (X : Thiol or Thiophosphorus compound) 

e.g: Parathion, Malathion, Azethion, Diazinon, Systox and 

Demeton 

Group D: (Pyrophosphates and related compounds) 

CH
A

PTER
 1



 
 

6 
 

e.g: TEPP, DPDA, OMPA 

Group E: (Quatenary Ammonium compound) e.g: Phospholin 

An older more commonly used classification divides them into 

TWO groups: 

1. Alkyl phosphates (e.g TEPP, HETP, OMPA, Malathion, Systox, 

DFP etc..) 

2. Aryl phosphates (e.g Dimethoate, Parathion, EPN, Chlorothion, 

Diazinon etc) 

These compounds are generally dispersed as aerosols/dusts consisting 

of OPC adsorbed to an inert finely particulate material. Therefore, 

practically all routes including gastrointestinal tract, respiratory tract and 

even an intact skin on contact with liquid form, rapidly and effectively 

absorb these compounds. The lungs also absorb them, after inhalation of 

the vapours or finely dispersed dusts/aerosols. Following absorption they 

quickly distribute to all tissues. In general, maximum concentration 

occurs in liver and kidneys. Lipophilic compounds may reach high 

concentration in neural and other lipid rich tissues.  
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“The route of administration and the type of compound determines 

the plasma half life of these substances and it varies widely from few 

minutes to few hours”. Metabolism occurs primarily by oxidation in 

liver. 

“Highly lipid soluble agents” such as Chlorfenthion may produce 

cholinergic over activity for an extended period of days to weeks, due to 

subcutaneous lipid storage followed by subsequent chronic systemic 

release after redistribution. These compounds can also cause repeated 

release after apparently successful management. 

OPC and their metabolites are predominantly eliminated through 

urine and feces, nearly 90% of which are eliminated within 48 hours. 

Rarely few compounds are excreted unchanged in urine and feces while 

some of them may persist in the body for longer periods. The latter is the 

cause for delayed and prolonged complications of organophosphate 

compounds. 

PHYSIOLOGY OF CHOLINERGIC TRANSMISSION: 

“Acetylcholine” is the predominant neurotransmitter in all 

preganglionic autonomic fibres, postganglionic parasympathetic fibres, 

neuromuscular junction and some interneuron synapses in the CNS. 



 
 

8 
 

 

There are Two classes of Ach receptors, namely  

1) Muscarinic  

and 

2) Nicotinic 

MUSCARINIC RECEPTORS: 

These are located primarily on autonomic effector cells in heart, 

blood vessels, eye, smooth muscles, sweat glands and glands of 

gastrointestinal, respiratory, urinary tracts and also in the CNS.  

There are five subtypes of muscarinic receptors. 

M1 – Autonomic ganglia, gastric glands and CNS 

M2 – Heart 

M3 – Visceral smooth muscles, Exocrine glands & Vascular endothelium 

M4 – CNS 

M5 – CNS 
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NICOTINIC RECEPTORS: 

They are predominately located in the neuromuscular junction and 

autonomic ganglia. There are two subtypes, based on their location. 

N(m) - Neuromuscular junction 

N(n) – autonomic ganglia and CNS 

The action of Ach in the body is terminated by cholinesterases 

which hydrolysis it into acetate and choline. There are two 

cholinesterases in the body namely acetyl cholinesterase (true 

cholinesterase) and butryl cholinesterase (pseudo cholinesterase). 

Acetyl cholinesterase hydrolyses acetyl choline very fast and is 

responsible for the termination of Ach action within the body.It is seen at 

all cholinergic sites, RBC and gray matter. 

“Butryl cholinesterase” hydrolyses Ach slowly and is responsible 

for hydrolysis of ingested esters. This is seen in plasma, liver, intestine 

and white matter. These are ‘more sensitive’ to inhibition by 

organophosphosphates and their levels fall drastically following 

inhibition with these compounds. 

ANTICHOLINESTERASES: 

“Anticholinesterases are agents which inhibit cholinesterases, 

thereby protecting acetyl choline from hydrolysis. This results in 

potentiation of cholinergic effects in vivo.” They can be classified into., 
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1) Reversible -- Physostigmine, Neostigmine, Pyridostigmine, 

Edrophonium, rivastigmine, donepezil 

2) Irreversible – organophosphates and few carbamates 

Anticholinesterases bind to and inhibit a number of enzymes, yet it is 

their action on the esterase which is of more clinical importance. 

A) INHIBITION OF ACETYLCHOLINESTERASES (AchE): 

Anti-acetyl cholinesterases has two sites namely, anionic and 

esteric site. Ach binds to the anionic site on acetyl-cholinesterases and 

undergoes hydrolysis in a few seconds. Reversible anti-acetyl 

cholinesterases combine with acetylcholinesterases at the same anionic 

site and this blocks attachment of the substrate. 

ORGANOPHOSPHATES: 

The OPC are the organic derivates of phosphorus containing acids 

and are highly lipid soluble. They combine with “esteric sites of 

acetylcholinesterase” and phosphorylates it resulting in initial 

overstimulation followed by inhibition of synaptic conduction. 

Once phosphorylated, the enzyme will be inactive and cannot 

hydrolyze Ach further. This finally results in endogenous accumulation of 

Ach at sites of cholinergic transmission and there by, causing 

uncontrolled cholinergic overactivity. 

This binding is ‘irreversible’ except with early pharmocolgical 

intervention. “The rate of inactivation (phosphorylation) and reactivation 
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(dephosphorylation) depends on many factors which lead to the 

differences in the toxicity.” Few of them are the chemical nature of the 

compound, metabolizing ability of the ingested species and the degree of 

tissue distribution. 

Reactivation of inactive cholinesterases occurs by two ways – 

by denovo synthesis of new enzyme which occurs very slowly at the rate 

of 1% per day and by spontaneous dephosphorylation which may take, 

even upto 1000 hours. 

The inactive phosphorylated enzyme reacts very slowly or not at 

all with water. However if more reactive OH groups like oximes are used, 

reactivation occurs million times faster. Response to reactivating agents 

decline with time, a process referred to as “Aging” of the inhibited 

enzyme. In the active site of the enzyme, one of the “R” group may 

cleave non-enzymatically, leaving behind a monoalkyl or monoalkoxyl 

phosphoryl group. Once ‘aging’ of the enzyme occurs, the inactivation 

“cannot be reversed” because the negatively charged phosphate group of 

the enzyme cannot be attacked by nucleophile like hydroxyl or oxime 

anymore. Thus, the enzyme is inhibited once for all. In chemical warfare 

agents like soman, aging occurs rapidly. 
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B) Inhibition of Neuropathy target esterases (NTE): 

Neuropathy target esterase Inhibition followed by its 

transformation to an aged form is responsible for the organophosphate-

induced delayed neuropathy (OPIDN) 

PATHOPHYSIOLOGY: 

The pathophysiological effects of OPC results from inhibition of 

cholinesterase (both RBC and pseudocholinesterase).These enzyme levels 

are markers of exposure, toxic effects and reflect actual activity at 

cholinergic nerve terminal. 

The time it takes for aging to occur varies according to the specific 

pesticide, but takes no longer than 48 hours. “Oximes” slows down 

”aging” of the phosphorylated cholinesterase and binds to the OP 

agent, making it non reactive. This results in cholinesterase 

regeneration and a rise in serum levels of cholinesterase. 

The serum cholinesterase levels are depressed within a short time 

in acute poisoning. The other causes of decreased cholinesterase levels 

includes Severe malnutuition, liver disorders, pregnancy, both acute and 

chronic inflammatory states reduce the enzyme levels. 

CLINICAL FEATURES: 

The clinical manifestations of OPC poisoning are a result of cholinergic 

over activity and can be divided into the effects of overstimulation of the 

muscarinic, nicotinic and CNS receptors. 
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“The type of agent, degree and route of exposure are the main 

determinants” that decides the time interval between exposure and 

clinical manifestations which may be as less as 5 minutes following 

massive ingestion and it is usually less than 12 hours. Thus, the severity 

of manifestations varies with degree of poisoning. 

Signs and Symptoms are as follows: 

MUSCARANIC RECEPTORS 

CARDIO VASCULAR SYSTEM 

BRADYCARDIA 

HYPOTENSION 

GASTRO INTESTINAL SYSTEM 

Salivation  

Nausea  

Vomitting  

Abdominal pain 

Diarrhoea, 

urination 

Tenesmus 

Feacal 

Incontinence 

 

 



 
 

14 
 

RESPIRATORY SYSTEM 

Bronchorrhea 

Wheezing 

EYE 

Miosis 

Lacrimation 

NICOTINIC RECEPTORS 

Muscles 

Fasciculations 

Weakness 

Paralysis 

Cramps 

Cardio vascular system 

Hypertension 

Tachycardia  

Central Receptors  

Altered consciousness 

Respiratory depression 

Cheyne-strokes respiration 

Dysarthria 

Tremors 
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Poisoning with organophosphorus compounds results in three clinical 

phases: 

1. Initial acute cholinergic crises 

2. The Intermediate syndrome 

3. Delayed Polyneuropathy (OPIDN – Organophosphorus Induced 

Delayed Neuropathy) 

In addition, chronic organophosphate induced neuropsychiatric 

Disorder (COPIND) can occur. 

1) ACUTE CHOLINERGIC PHASE: 

This initial phase of acute poisoning results in muscarinic and 

nicotinic effects. The mechanism of action for muscle paralysis is by 

“depolarization blockade” induced by Ach at the neuromuscular 

junctions. “Mortality in this initial phase of cholinergic over activity is 

due to either cardiac manifestations like bradycardia and arrhythmias or 

by respiratory failure and depression of vital centres in the brain.” 

The cholinergic phase is a medical emergency and requires an 

early and intensive treatment to decrease the mortality rates. This phase 

usually lasts for 24 to 48 hours. 

2) INTERMEDIATE SYNDROME: (IMS) 

Weakness of muscles usually develops by 2 -5 days after 

recovering from the first phase. This might be due to a conformational 

change in the Ach receptor altering the depolarizing neuromuscular 
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blockade to a non-depolarising blockade characterized by a fade on 

tetanic stimulation. “Respiratory failure is the cause of death in patients 

with IMS and needs ventilator support.” 

3) DELAYED POLYNEUROPATHY: 

Phosphorylation and subsequent aging of an enzyme called neuropathy 

target esterase(NTE) which are predominantly seen in axons and also in 

the brain and spinal cord results in delayed polyneuropathy. NTE is a 

membrane bound protein with high esterase catalytic activity. The exact 

function of this enzyme is not clear. No specific treatment is fruitful and 

physiotherapy may provide some benefit. 
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Comparison Between Intermediate Syndrome and Delayed 

Polyneuropathy: 

 

4) Chronic Organophosphosphate Induced Neuropsychiatic Disorder 

(COPIND): 

Various behavioural effects have been documented following acute or 

chronic OPC poisoning which includes, 

a) Impairement of vigilance, information processing, psychomotor speed 

and memory 

b) Poor performance and perception of speech 

c) Increased tendency to depression, anxiety and irritability 
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d) A tendency to faster frequencies and higher voltages in EEG 

Extrapyramidal manifestations (dystonia, rest tremors, cog wheel rigidity 

and chorea-athetosis) may occur 4 to 40 days after OPC poisoning. 

GRADING OF SEVERITY IN OP POISONING: 

(1)Nambaet et al classification of OPC poisoning is as follows: 

 

However, this proposed grading has proved unworkable in clinical 

practice because of many varied clinical criteria in different grades, as 

well as the difficulty in remembering and applying then in acute clinical 

situation. 
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(2) PERADYNIA SCORING SYSTEM:( OPC POISONING SCALE) 

 

(3)Another classification proposed by Bardin et al is as follows: 

Grade 0 – Nil: Positive history. No signs of OPC poisoning 

Grade 1 – Mild: Mild secretions, few fasciculations. Normal level of 

sensorium 

Grade 2 – Moderate: Copius secretions, generalized fasciculations, 

crepitations. hypotension, Disturbed level of sensorium 

Grade 3 – Severe: Stupor,PaO2 <50mm Hg, Chest Xray abnormal 
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Patients with grade 3 manifestations on admission were associated with 

increased requirement for mechanical ventilation. The presence of other 

complications and increased days of ICU stay have been observed in the 

above patients. 

GRADING OF FASCICULATIONS: 

“Grading of fasciculations” was done by giving score of 1 depending on 

the presence of fasciculations each to the anterior chest, posterior chest, 

anterior abdomen, posterior abdomen, right thigh, left thigh, left leg, right 

arm and left arm. The total fasciculations score is thus estimated. 

DIAGNOSIS: 

Diagnosis depends on following factors: 

a) History or evidence of exposure to anticholinesterase agents 

b) Signs and symptoms of poisoning 

c) Improvement of these clinical features with atropine and P2AM 

d) Inhibition of cholinesterase activity 

“The response to atropine therapy may also be useful aid to 

diagnosis, with patients who have OPC poisoning showing a tolerance to 

atropine. There is also failure to produce signs of atropinisation with 1 to 

2mg of atropine administered intravenously.” In most patients, a history 

of exposure of organophosphorus insecticide can be obtained. A container 

is usually found. 
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History may be denied in attempts of suicide or unavailable in 

patients who are found unconscious. These compounds usually impart a 

garlic odour to the breath,vomitus or faeces. “The signs of poisoning 

that are most helpful in diagnosis are miosis and muscle 

fasciculations.” Others include excessive perspiration, salivation, 

lacrimation and bronchial secretion. 

Inhibtion of cholinesterase activity (50% reduction considered 

confirmatory) of the blood is also helpful. Estimation of erythrocyte 

cholinesterase (acetyl cholinesterase) is theoretically preferred as it 

reflects the degree of inhibition of synaptic cholinesterase. However, 

estimation of plasma cholinesterase (pseudo cholinesterase) can be done. 

The various methods of estimating anti-cholinesterase activity are the 

electrometric method(widely used),the calorimetric method and a 

titrometric assay. 

Estimation of blood sugar and urine acetone can help to rule out 

diabetic ketoacidosis since, it is an important differential diagnosis of OP 

poisoning, yet OP consumption itself may cause hyperglycemia. Serum 

amylase level said to rise and has prognostic significance. X ray chest can 

clearly show pulmonary congestion and edema indicating the severity of 

poisoning. 
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DIFFERENTIAL DIAGNOSIS OF ORGANOPHOSPHATE 

POISONING: 

A) ACUTE POISONING: 

Overdose of drugs – Opiates, phenothiazine and nicotine 

Venomous arthropod bites – Spider and scorpion 

Venomous snake bite 

Mushrooms containing muscarine 

Infective causes – Pneumonia, sepsis, menigoencephalitis, botulism, 

leptospirosis 

Neurologic causes – Epilepsy, subarachnoid haemorrhage, subdural 

hematoma, pontine haemorrhage 

Metabolic causes – Uraemia, hypo/hyperglycemia, myxedema coma, 

thyrotoxic crises, Reye’s syndrome 

B) CHRONIC POISONING: 

Overdose – Alcohol, opiates 

Infective – Gastro-enteritis, irritable bowel syndrome, bronchitis, asthma, 

chronic fatigue syndrome 

Neurological causes – Guillian Barre syndrome, motor neuron disease, 

depression, polyneuropathies 

Metabolic causes – Chronic renal failure, thyrotoxicosis 
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INVESTIGATIONS NEEDED: 

1. Arterial blood gas analysis 

2. Estimation of serum and RBC cholinesterase 

3. Blood sugar and serum electrolytes, amylase, lipase and creatinine 

4. ECG 

5. Chest X- ray 

6. Ultrasound scan of the Abdomen (pancreatic status) 

TREATMENT: 

As like any other poisoning, OPC poisoning is a medical 

emergency. 

A)Acute Cholinergic Crises: 

“Management of the initial phase includes early implementation of 

the following principles. 

a) Reducing further exposure and absorption of the pesticide 

b) Reversing the effects of the poison 

c) Maintaining vitals” 

Regardless of nature of the compound, they persist and penetrate 

the skin and clothing. Hence, immediate decontamination is 

mandatory including removal of soiled Clothing and gentle body and 

eye wash. Gastric decontamination is done by gastric lavage. If the 

patient is semiconscious/unconscious, Ryle’s tube aspiration can be done. 

Respiratory failure is usually the cause of death in the acute phase. 
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Cardiac arrhythmias include various degrees of heart block can occur and 

should be managed accordingly. 

b) Reversing the effects of the poison by pharmacological 

antagonism: 

ATROPINE: 

Treatment with anti-cholinergic medication is still the mainstay of 

treatment and should be started as soon as the airway has been secured. “ 

Full early and adequate atropinisation” is an essential and simple part 

of an early management and a delay can result in death from central 

respiratory depression, bronchospasm, bronchorrhoea, severe bradycardia 

or hypotension. “Atropine” acts as a physiological antidote, effectively 

antagonizing the muscarinic receptor mediated action. It has virtually no 

effect against the peripheral neuromuscular dysfunction and the 

subsequent paralysis induced by the offending agent. 

“The recommended dose is 2 -4 mg intravenous, repeated at 

interval of 5 – 10 minutes initially and continued until signs of 

atropinisation (dry axilla, clear lungs, no miosis, flushing of skin, systolic 

BP>90 mm Hg and a heart rate of >80/min) appear. Atropine therapy 

should be aintained until there is complete recovery.” 

The maintainence dose is said to be about 10% of the dose needed 

for atropinisation as continuous infusion and needs to be adjusted 

according to the toxic gestures on observation. 
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Infusion of atropine are used in some centres in dose of 0.02 – 0.08 

mg/kg/hr. Infusion of atropine has been postulated in greater decrease in 

mortality when compared with intermittent atropine administration. 
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PRECAUTIONS WITH ATROPINE THERAPY: 

“A heart rate exceeding 140 beats/min should be avoided. 

Atropine must be used carefully in patients with prior cardiac disorders. 

Large doses of atropine may cause ST changes in ECG. The cardiac 

adverse effects of atropine can be effectively countered by using 

propanalol.” Atropine crosses the blood brain barrier and may cause 

severe toxic effects such as convulsions, psychosis and coma, which if 

necessary should be corrected with physostigmine. 

LIMITATIONS OF ATROPINE: 

1. Has no Nicotinic action 

2. Has no effect on respiratory centre in presence of severe asphyxia 

3. No effect once hypotension develops 

4. In the presence of cyanosis, it may precipitate ventricular 

fibrillation 

GLYCOPYRROLATE: 

This is a quaternary ammonium compound that can be used as an 

alternative to atropine. The advantages of Glycopyrrolate over atropine 

are ., a)Better control of secretions b)Less tachycardia c)Fewer CNS side 

effects. 

OXIMES: 

Oximes regenerates the inhibited acetylcholinesterase rapidly at 

muscarinic, nicotinic and CNS sites. The widely available oximes are 



 
 

27 
 

Pralidoxime (Pyridine – 2- aloxime methyl chloride, PAM) and 

obidoxime. The other available oximes are Trimethodoxime, Asoxime, 

HI6, HIO7 etc. “The reactivating action of pralidoxime is most marked at 

the skeletal neuromuscular junction. It acts by reactivation of the 

inhibited phosphorylated enzyme to free the active form. Its dose is 

500mg/hour for severe poisoning and 1 gm 8 -12 hourly for mild, 

moderate poisoning in adults and 25 – 50 mg/kg in children, given 

intravenously in 250ml normal saline over 30 minutes. 

The WHO RECOMMENDED PRALIDOXIME regimen is 30 

mg/kg bolus followed by 8 mg/kg infusion. It has no muscarinic effect. 

It has short half-life of 1.2 hours when given intravenous and does not 

cross the blood brain barrier. PAM should be administered as early as 

possible, at least within 4 -36 hours of poisoning for regeneration of 

anticholinesterase.It is dependent primarily on the life span of the 

erythrocytes when aging of the enzyme has occurred. They are most 

effective if given within 6 hours of poisoning, but beneficial response 

is seen upto 24 hours of poisoning”. Adverse effects of therapeutic 

doses of PAM in humans are minimal and may not be evident unless 

plasma levels are greater than 400mg/ml. Rapid i.v administration has 

produced sudden cardiac and respiratory arrest. High doses of PAM may 

cause neuromuscular block and inhibition of anti-cholinesterase 
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paradoxically. High frequencies of cardiac arrhythmias were observed in 

patients who received high cumulative doses of atropine and obidoxime. 

SUPPORTIVE THERAPY: 

DIAZEPAM: 

Diazepam is used to treat convulsions after OPC poisoning and in 

the support of ventilator care. Few reports suggest that diazepam can act 

synergistically to oximes and atropine by unknown mechanisms. 

PHENYTOIN: 

Phenytoin is also used to treat seizures associated with OPC 

poisoning. The usual dose is 10 -20 mg/kg and Patient must be monitored 

for cardiotoxicity. 

FLUORIDE: 

Fluoride and atropine combination has a greater antagonistic effect 

than atropine monotherapy.. 

MAGNESIUM: 

“Kiss and Fazekas reported that, intravenous magnesium sulphate 

can be used successfully to treat ventricular arrhythmias. Magnesium 

primarily antagonizes the inhibiton of sodium- potassium ATPase by 

organophosphates.” 

OTHER MEASURES: 

1. Hemoperfusion is found to be effective in dementon – S- methyl 

sulphoxide, dimethoate and Parathion poisoning. 
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2. Prompt improvements have been reported following repeated 

injections of purified lyophilized human cholinesterase. 

3. Resealed cells containing a recombinant phosphodiesterase provided 

protection against the lethal effect of paraoxon. Phosphodiesterase 

hydrolyses paraoxon to the less toxic 4-nitrophenol and 

diethylphosphate. The encapsulated enzyme was found to persist 

longer, possess much greater efficacy and marked synergism when 

combined with PAM and atropine. 

4. The use of fresh plasma and exchange transfusions are of little value. 

5. Corticosteroids, potassium chloride, clonidine and vitamin C have 

been used with varying degrees of success. However all these 

regimens need further evaluation. 
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Thus, the treatment of OPC poisoning can be summarized as follows., 

 

This treatment is in addition to normal decontamination procedures 

and basic management. 
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COMPLICATIONS OF OPC POISONING: 

Complications resulting from OPC poisoning occur in about 45% 

of cases with acute intoxication. Death can often occur early(within 24 

hours) in untreated cases and even upto 10 days in hospital with optimal 

management. 

Early deaths are due to CNS depression, Ventricular arrhythmias 

(e.g., Torsades de points) or respiratory failure due to excessive bronchial 

secretions, pulmonary edema, aspiration pneumonia, respiratory muscle 

paralysis or respiratory centre depression. 

Late mortalities are usually, caused by respiratory failure and are 

due to infections (pneumonia, septicemia) or ventilator related 

complications. The pathogenesis are multi-factorial and are related to 

aspiration of gastric contents, excessive secretions in the airways, 

pulmonary infections, pneumonia, septicemia and development of ARDS. 

‘Respiratory consequences of muscarinic over stimulation including 

rhinorrhea, bronchorrhea, broncho-constriction and laryngeal spasm 

contribute to respiratory failure which are often combined with nicotinic 

effects such as respiratory muscle weakness and paralysis(including 

paralysis of tongue and naso-pharynx). Central depression of respiratory 

centre occurs following cholinergic Over stimulation of synapses in the 

brain stem and is a prominent cause of hypoxia, respiratory failure and 

death in the early period of acute poisoning.” Peripheral neuromuscular 
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block producing respiratory muscle weakness and paralysis as well as 

recently described intermediate neuropathy contributes to the 

development of respiratory insufficiency at a later stage. “Sudden 

cardiovascular collapse is often the first indication of unsuspected or 

incipient respiratory failure, a presentation that is associated with a high 

mortality. 

The development of pneumonia is the most important cause of 

delayed respiratory failure after organophosphorus poisoning and this 

occurs in upto 45% of the patients. Upto 80% of patients with pneumonia 

had respiratory failure, majority of these could be diagnosed within 

96hours of poisoning.” 

TREATMENT OF RESPIRATORY FAILURE: 

Clinical features influencing the decision to initiate mechanical 

ventilation in acute respiratory failure are, 

1. Evidence of fatigue of respiratory muscles (e.g., weak and 

ineffective respiratory effort, paradoxical abdominal movement) 

2. Altered consciousness 

3. Circulatory collapse – fall in blood pressure and urine output 

4. Inability to expectorate secretions 
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Failure of oxygenation is primarily treated with “supplemental oxygen” 

to raise the inspired oxygen concentration (FiO2).Continuous positive 

airway pressure can be added via a tight fitting face mask to recruit 

collapsed alveoli and improve gas exchange. 

When low flow or non- invasive supplemental oxygen systems fail 

to sustain adequate PaO2, further intervention (intubation, mechanical 

ventilation) is needed. Intubation allows addition of positive end 

expiratory pressure (PEEP) to recruit collapsed alveoli, increase 

functional residual capacity and improve gas exchange. Intubated, 

paralysed patients are totally dependent on the ventilator and close 

nursing supervision and correctly set alarms to warn about life 

threatening conditions are necessary. All ICU ventilators continuously 

monitor inspired oxygen fraction (FiO2, airway pressure and tidal 

inspired and expired minute volume), monitoring of physiological 

variables also facilitates choice of ventilation mode, optimization of 

settings and maximization of cardiovascular function to optimize blood 

gas tensions and oxygen delivery. PEEP may be useful in patients with 

reduced lung compliances (stiff lungs) because it improves gas exchange 

and reduces the work of breathing. In patients with stiff lungs, addition of 

PEEP allows a reduction of FiO2 thereby reducing risk of oxygen 

toxicity. It also has a beneficial effect on the lung mechanics because it 

shifts tidal breathing on to a more compliant part of the pressure – 
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volume curve. “Tracheostomy can be inserted percutaneously in an ICU. 

It reduces the need for sedation, promotes laryngeal competence and may 

be helpful in weaning by reducing the wasted ventilation of the anatomic 

dead space.” Weaning of the patients from assisted to spontaneous 

ventilation is achieved by synchronized intermittent or by pressure 

support ventilation or spontaneous breathing on a T piece. 

PREVENTION: 

Preventive measures should be considered at all levels of the chain 

of insecticide movement through the environment – formulation, 

manufacture, mixing, application and disposal. “Psychiatric counselling 

for prevention of second episode should always be given.” General 

counselling and drug therapy for depression should be added. Strict 

guidelines should be adopted during transport and storage to prevent 

contamination of food, clothing, drugs, toys, cosmetics etc. 

CARDIAC EFFECTS OF OPC COMPOUNDS: 

Myocardial damage in OPC poisoning is multi-factorial and 

caused both by Sympathetic and Parasympathetic over-activity, the latter 

may cause coronary artery spasm.Classicaly, three phases of cardiac 

toxicity after OPC ingestion have been described namely., 

Phase (1) A brief period of increased sympathetic tone 

Phase (2)a prolonged period of parasympathetic activity and 

Phase (3) QTc prolongation leading to torsade de pointes(TdP) and VF. 
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The other possible contributing factors to myocardial damage 

includes hypoxemia; acidosis; electrolyte abnormalities; respiratory 

failure; overatropinisation and even direct toxic effect of these 

compounds on myocardium. Even Toxic myocarditis have been reported. 

The ECG changes seen were Sinus bradycardia, Sinus tachycardia, ST-T 

changes, QTc Prolongation, Arrythmia and AV block. Predisposing 

factors for QTc prolongation and development of TdP includes older 

ages, female gender, low left ventricular ejection fraction, Left ventricular 

hypertrophy and presence of electrolyte abnormalities like hypokalemia 

and hypomagnesemia. The extent, frequency and pathogenesis of the 

cardiac toxicity from these compounds has not been clearly defined. 

Current knowledge is based only on limited studies & case reports. 

SERUM CHOLINESTERASE AND SEVERITY OF OP 

POISONING: 

“Serum cholinesterase levels do not correlate with the severity 

always.” The baseline serum enzyme level varies widely between 

individuals.  ence a single value cannot assess the severity but, a fall in 

levels on serial follow up will help in determining the prognosis. 

“RBC cholinesterase activity is a better predictor of severity because., 

1. The neuronal acetyl-cholinesterase and RBC cholinesterase are 

products of same gene. 
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2. The half life for recovery of the enzyme is same as that of RBC as 

it cannot be re-synthesized in the red blood cell. 

3. Both the plasma and RBC cholinesterase are easily inhibited by the 

agents when compared to complex location of neuronal 

counterparts.” 
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C-REACTIVE PROTEIN 

C-reactive protein (CRP) is an annular (ring-shaped), pentameric 

protein found in blood plasma, whose levels rise in response to 

inflammation. It is an acute phase protein of hepatic origin that increases 

following interleukin-6 secretion by macrophages and T cells. Its 

physiological role is to bind to lysophosphatidylcholine expressed on the 

surface of dead or dying cells (and some types of bacteria) in order to 

activate the complement system via C1q CRP is synthesized by the liver 

in response to factors released by macrophages and fat cells (adipocytes). 

It is a member of the pentraxin family of proteins. It is not related to C 

peptide (insulin) or protein C (blood coagulation). C-reactive protein was 

the first pattern recognition receptor (PRR) to be identified. 

History and Nomenclature 

Discovered by Tillett and Francis in 1930, it was initially thought 

that CRP might be a pathogenic secretion since it was elevated in a 

variety of illnesses, including cancer. The later discovery of hepatic 

synthesis (made in the liver) demonstrated that it is a native protein. 

Initially, CRP was measured using Quellung reaction which gave a 

positive or a negative reaction. More precise methods nowadays is using 

dynamic light scattering on antibodies specific to CRP. CRP was so 

named because it was first identified as a substance in the serum of 

patients with acute inflammation that reacted with the somatic 'C' 
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carbohydrate antibody of the capsule of pneumococcus. The CRP gene is 

located on chromosome 1. It is a member of the small pentraxins family. 

The monomer has 224 amino acids, and molecular mass of 25,106 Da. In 

serum, it assembles into stable pentameric structure with a discoid shape. 

Functions 

CRP binds to the phosphocholine expressed on the surface of dead 

or dying cells and some bacteria. This activates the complement system, 

promoting phagocytosis by macrophages, which clears necrotic and 

apoptotic cells and bacteria. This so-called acute phase response occurs as 

a result of a rise in the concentration of IL-6, which is produced by 

macrophages as well as adipocytes in response to a wide range of acute 

and chronic inflammatory conditions such as bacterial, viral, or fungal 

infections; rheumatic and other inflammatory diseases; malignancy; and 

tissue injury and necrosis. These conditions cause release of interleukin-6 

and other cytokines that trigger the synthesis of CRP and fibrinogen by 

the liver. CRP binds to phosphocholine on microorganisms. 

It is thought to assist in complement binding to foreign and 

damaged cells and enhances phagocytosis by macrophages (opsonin-

mediated phagocytosis), which express a receptor for CRP. It plays a role 

in innate immunity as an early defense system against infections. 
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SERUM LEVELS 

In healthy adults, the normal concentrations of CRP varies between 

0.8 mg/L to 3.0 mg/L. However, some healthy adults show elevated CRP 

at 10 mg/L. When there is a stimulus, the CRP level can rise 10,000-fold 

from less than50 μg/l to more than 500 mg/L. Such levels can rise to 5 

mg/L by 6 hours and peaks at 48 hours. The plasma half-life of CRP is 19 

hours. Such half-life is constant in all medical conditions. Therefore, the 

only factor that affects the level of CRP in blood is its rate of production. 

The rate of CRP production increases with inflammation, infection, 

trauma, necrosis, malignancy, and allergic reaction. The CRP level also 

increases with age, possibly due to increasing subclinical condition.  

There is also no seasonal variations of CRP levels. Gene 

polymorphism of Interleukin-1 family, Interleukin 6, and polymorphic 

GT repeat of the CRP gene do affects the usual CRP levels when a person 

does not have any medical illnesses. Other inflammatory mediators that 

can cause a rise in CRP are TGF beta 1, and Tumor necrosis factor alpha. 

In acute inflammation, CRP can raise as much as 50 to 100 mg/dL within 

4 to 6 hours in mild to moderate inflammation or insult such as skin 

infection, cystitis, or bronchitis. It can double every 8 hours and reaches 

its peak at 36 to 50 hours following injury or inflammation. CRP between 

100 to 500 mg/dL is considered as bacterial inflammation. CRP 

concentrations between 2 to 10 mg/dL are considered as metabolic 
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inflammation (metabolic pathways that causes arteriosclerosis and Type 

II diabetes mellitus). Once inflammation subsides, CRP level falls 

quickly because of its short half-life (4 to 7 hours). 

 

CLINICAL SIGNIFICANCE 

DIAGNOSTIC USE: 

CRP is used mainly as a marker of inflammation. Apart from liver 

failure, there are few known factors that interfere with CRP production. 

Interferon alpha inhibits CRP production from liver cells which may 

explain the relatively low levels of CRP found during viral infections 

compared to bacterial infections 

Measuring and charting CRP values can prove useful in 

determining disease progress or the effectiveness of treatments. ELISA, 

immunoturbidimetry, nephelometry, rapid immunodiffusion, and visual 

agglutination are all methods used to measure CRP. A high-sensitivity 

CRP (hs-CRP) test measures low levels of CRP using laser nephelometry. 

The test gives results in 25 minutes with a sensitivity down to 0.04 mg/L. 

The risk of developing cardiovascular disease is quantified as follows: 

Low:   hs-CRP level under 1.0 mg/L 

Average:  between 1.0 and 3.0 mg/L 

High:  above 3.0 mg/L 
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Normal levels increase with aging. Higher levels are found in late 

regnant women, mild inflammation and viral infections (10–40 mg/L), 

active inflammation, bacterial infection (40–200 mg/L), severe bacterial 

infections and burns (>200 mg/L). CRP is a more sensitive and accurate 

reflection of the acute phase response than the ESR (Erythrocyte 

Sedimentation Rate). ESR may be normal while CRP is elevated. CRP 

returns to normal more quickly than ESR in response to therapy. 

The utility of CRP in differentiating inflammatory diseases 

(including inflammatory bowel disease, intestinal lymphoma, intestinal 

tuberculosis, and Behcet's syndrome) has been investigated and compared 

to other inflammatory biomarkers, such as ESR and WBC. 

CARDIOVASCULAR DISEASE 

Recent research suggests that patients with elevated basal levels of 

CRP are at an increased risk of diabetes, hypertension and cardiovascular 

disease. A study of over 700 nurses showed that those in the highest 

quartile of trans fat consumption had blood levels of CRP that were 73% 

higher than those in the lowest quartile.  Although one group of 

researchers indicated that CRP may be only a moderate risk factor for 

cardiovascular disease, this study (known as the Reykjavik Study) was 

found to have some problems for this type of analysis related to the 

characteristics of the population studied, and there was an extremely long 

follow-up time, which may have attenuated the association between CRP 
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and future outcomes. Others have shown that CRP can exacerbate 

ischemic necrosis in a complement-dependent fashion and that CRP 

inhibition can be a safe and effective therapy for myocardial and cerebral 

infarcts; so far, this has been demonstrated in animal models only. 

It has been hypothesized that patients with high CRP levels might 

benefit from use of statins. This is based on the JUPITER trial that found 

that elevated CRP levels without hyperlipidemia benefited. Statins were 

selected because they have been proven to reduce levels of CRP. Studies 

comparing effect of various statins in hs-CRP revealed similar effects of 

different statins. A subsequent trial however failed to find that CRP was 

useful for determining statin benefit. 

In a meta-analysis of 20 studies involving 1,466 patients with 

coronary artery disease, CRP levels were found to be reduced after 

exercise interventions. Among those studies, higher CRP concentrations 

or poorer lipid profiles before beginning exercise were associated with 

greater reductions in CRP. 

To clarify whether CRP is a bystander or active participant in 

atherogenesis, a 2008 study compared people with various genetic CRP 

variants. Those with a high CRP due to genetic variation had no increased 

risk of cardiovascular disease compared to those with a normal or low 

CRP. A study published in 2011 shows that CRP is associated with lipid 

responses to low-fat and high-polyunsaturated fat diets. 
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CORONARY HEART DISEASE RISK 

Arterial damage results from white blood cell invasion and 

inflammation within the wall. CRP is a general marker for inflammation 

and infection, so it can be used as a very rough proxy for heart disease 

risk. Since many things can cause elevated CRP, this is not a very 

specific prognostic indicator. Nevertheless, a level above 2.4 mg/L has 

been associated with a doubled risk of a coronary event compared to 

levels below 1 mg/L; however, the study group in this case consisted of 

patients who had been diagnosed with unstable angina pectoris; whether 

elevated CRP has any predictive value of acute coronary events in the 

general population of all age ranges remains unclear. Currently, C-

reactive protein is not recommended as a cardiovascular disease 

screening test for average-risk adults without symptoms. 

The American Heart Association and U.S. Centers for Disease 

Control and Prevention have defined risk groups as follows: 

Low Risk:   less than 1.0 mg/L 

Average risk:  1.0 to 3.0 mg/L 

High risk:  above 3.0 mg/L 

But hs-CRP is not to be used alone and should be combined with 

elevated levels of cholesterol, LDL-C, triglycerides, and glucose level. 

Smoking, hypertension and diabetes also increase the risk level of 

cardiovascular disease. 
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FIBROSIS AND INFLAMMATION 

Scleroderma, polymyositis, and dermatomyositis elicit little or no 

CRP response. CRP levels also tend not to be elevated in SLE unless 

serositis or synovitis is present.  Elevations of CRP in the absence of 

clinically significant inflammation can occur in renal failure. CRP level is 

an independent risk factor for atherosclerotic disease. Patients with high 

CRP concentrations are more likely to develop stroke, myocardial 

infarction, and severe peripheral vascular disease. 

Elevated level of CRP can also be observed in inflammatory bowel 

disease (IBD), including Crohn's disease and ulcerative colitis. High 

levels of CRP has been associated to point mutation Cys130Arg in APOE 

gene, coding for apolipoprotein E, establishing a link between lipid 

values and inflammatory markers modulation. 

CANCER 

The role of inflammation in cancer is not well understood. Some 

organs of the body show greater risk of cancer when they are chronically 

inflamed. While there is an association between increased levels of C-

reactive protein and risk of developing cancer, there is no association 

between genetic polymorphisms influencing circulating levels of CRP 

and cancer risk. 

In a 2004 prospective cohort study on colon cancer risk associated 

with CRP levels, people with colon cancer had higher average CRP 
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concentrations than people without colon cancer. It can be noted that the 

average CRP levels in both groups were well within the range of CRP 

levels usually found in healthy people. However, these findings may 

suggest that low inflammation level can be associated with a lower risk of 

colon cancer, concurring with previous studies that indicate anti-

inflammatory drugs could lower colon cancer risk. 

OBSTRUCTIVE SLEEP APNEA 

C-reactive protein (CRP), a marker of systemic inflammation, is 

also increased in obstructive sleep apnea (OSA). CRP and interleukin-6 

(IL-6) levels were significantly higher in patients with OSA compared to 

obese control subjects. Patients with OSA have higher plasma CRP 

concentrations that increased corresponding to the severity of their apnea-

hypopnea. Treatment of OSA with CPAP (continuous positive airway 

pressure) significantly alleviated the effect of OSA on CRP and IL-6 

levels. 

RHEUMATOID ARTHRITIS 

It has previously been speculated that single-nucleotide  

polymorphisms in the CRP gene may affect clinical decision making 

based on CRP in rheumatoid arthritis, e.g. DAS28 (Disease Activity 

Score 28 joints). A recent study showed that CRP genotype and haplotype 

were only marginally associated with serum CRP levels and without any 

association to the DAS28 score.[46] Thus, that DAS28, which is the core 
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parameter for inflammatory activity in RA, can be used for clinical 

decision-making without adjustment for CRP gene variants. 

C-reactive protein (CRP) is a reactive substance in acute lesions, 

and elevated plasma levels of CRP are a result of inflammation and 

trauma. In acute organophosphorus pesticide poisoning, toxins may cause 

lesions in tissues and organs in the body, leading to increased plasma 

CRP levels.  
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APACHE II SCORING: 

APACHE II "Acute Physiology, Age, Chronic Health Evaluation 

II" is a severity-of-disease classification system (Knaus et al., 

1985),[1] one of several ICU scoring systems. It is applied within 24 hours 

of admission of a patient to an intensive care unit (ICU): an integer score 

from 0 to 71 is computed based on several measurements; higher scores 

correspond to more severe disease and a higher risk of death. The first 

APACHE model was presented by Knaus et al. in 1981. 

APPLICATION: 

APACHE II was designed to measure the severity of disease for 

adult patients admitted to intensive care units. It has not been validated 

for use in children or young people aged under 16. 

This scoring system is used in many ways which include: 

1. Some procedures or some medicine is only given to patients with a 

certain APACHE II score 

2. APACHE II score can be used to describe the morbidity of a 

patient when comparing the outcome with other patients. 

3. Predicted mortalities are averaged for groups of patients in order to 

specify the group's morbidity. 

Even though newer scoring systems, such as APACHE III, have 

replaced APACHE II in many places, APACHE II continues to be used 

extensively because so much documentation is based on it 
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CALCULATION: 

The point score is calculated from a patient's age and 12 

routine physiological measurements: 

1. AaDO2 or PaO2 (depending on FiO2) 

2. Temperature (rectal) 

3. Mean arterial pressure 

4. pH arterial 

5. Heart rate 

6. Respiratory rate 

7. Sodium (serum) 

8. Potassium (serum) 

9. Creatinine 

10. Hematocrit 

11. White blood cell count 

12. Glasgow Coma Scale 

These were measured during the first 24 hours after admission, and 

utilized in addition to information about previous health status (recent 

surgery, history of severe organ insufficiency, immune-compromised 

state) and baseline demographics such as age. The calculation method is 

optimized for paper schemas, by using integer values and reducing the 

number of options so that data fits on a single-sheet paper form. 
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The score is not recalculated during the stay; it is by definition an 

admission score. If a patient is discharged from the ICU and readmitted, a 

new APACHE II score is calculated. 

In the original research paper that described the APACHE II score, 

patient prognosis (specifically, predicted mortality) was computed based 

on the patient's APACHE II score in combination with the principal 

diagnosis at admission. 

Thus aim of the present study is to evaluate the changes of CRP levels 

in the plasma and APACHE II scoring in Acute organophosphorus 

pesticide poisoning patients, and to determine the prognosis of Acute 

organophosphorus pesticide poisoning 
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MATERIALS AND METHODS 

DESIGN OF STUDY: 

Prospective study 

PERIOD OF STUDY: 

February  2019 To September 2019 ( 8 months) 

STUDY POPULATION: 

The study will be conducted on 100 organophosphorus pesticide 

poisoned patients admitted to Govt Rajaji Hospital Madurai during the 

study period of 8 months. 

DATA COLLECTION: 

Samples will be collected from 100 organophosphorus pesticide 

poisoned patients admitted to Govt Rajaji Hospital Madurai during the 

study period of 8 months 

INCLUSION CRITERIA: 

• All patients who had ingested organophosphorus pesticides 

• History of exposure to organophosphorus pesticides 

• Typical clinical manifestations and symptoms of 

organophosphorus pesticides 

• Symptom improvement following treatment with reactivating agent 

• Reduction in activity of cholinesterase  
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EXCLUSION CRITERIA:  

• Infections 

• Autoimmune diseases 

• Inflammatory bowel diseases 

• Malignancy 

LABORATORY INVESTIGATIONS: 

• Urine routine 

• Complete blood count 

• Blood sugar 

• Urea, creatinine 

• Lft and proteins 

• Electrolytes, ABG 

• choline esterase  

• C reactive protein 

COLLABORATING DEPARTMENTS: 

           Department Of Microbiology 

           Department Of Biochemistry 

ETHICAL CLEARANCE: Clearance obtained 

CONSENT: Individual written and informed consent obtained. 

CONFLICT OF INTEREST: NIL 

FINANCIAL SUPPORT:  SELF 

 



 
 

 

 

 

 

 

 

 

 

Observations and Results  
  



 
 

52 
 

                           OBSERVATIONS AND RESULTS 

STATISTICAL ANALYSIS:  

Data were analyzed using SPSS Version 17.0 software version.  

Descriptive statistics were performed; Data was analysed to assess 

normality using Shapiro wilks test. Based on the distribution of the 

data, One way ANOVA test was used for intergroup comparison of 

severity score with other continuous variables . 

A post hoc tukeys HSD test was performed to ascertain which 

pairs of severity score group  differ significantly from one another.   

A p value <0.05 is considered as statistically significant. 
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  N Mean Std. 

Deviation 

Std. 

Error 

 

Variables Severity      p value 

Age Mild 42 36.595 11.0653 1.7074 0.001**

Moderate 39 48.179 13.6765 2.19 

Severe 19 52.579 16.382 3.7583 

sr choline 

esterase 

Mild 42 1408 433.3596 66.8688 0.001**

Moderate 39 838.949 425.7798 68.1793 

Severe 19 243.895 141.1646 32.3854 

CRP at 

admission 

Mild 42 8.283 1.6672 0.2573 0.001**

Moderate 39 10.592 1.4333 0.2295 

Severe 19 14.111 2.2835 0.5239 

CRP 24 hrs 

later 

Mild 42 10.221 1.7254 0.2662 0.001**

Moderate 39 15.056 2.5858 0.4141 

Severe 19 25.579 3.699 0.8486 

CRP 48 hrs 

later 

Mild 42 10.255 2.6043 0.4019 0.001**

Moderate 39 17.015 3.1533 0.5049 

Severe 19 33.942 4.1562 0.9535 

APACHE II 

SCORE 

Mild 42 5.63 1.928 0.297 0.001**

Moderate 39 13.95 2.781 0.445 

Severe 19 26.21 4.008 0.92 
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Comparision  of  Demographic, Clinical characteristics Changes in 

plasma CRP and  serum choline esterase based on degree of Severity of 

study population 

              APACHE II, acute physiology and chronic health evaluation II; 

CRP, C-reactive protein;  One way ANOVA test; shows (*P<0.05) 
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Post hoc pair wise comparision of variables 

 

Dependent 

Variable 

(I) 

severity 

(J) 

severity 

Mean 

Difference 

(I-J) 

Std. 

Error 

p value

Age Mild Moderate -11.5842* 2.9403 .000

Severe -15.9837* 3.6557 .000

Moderat

e 

Mild 11.5842* 2.9403 .000

Severe -4.3995 3.6992 .462

Severe Mild 15.9837* 3.6557 .000

Moderate 4.3995 3.6992 .462

sr_choline_esterase Mild Moderate 569.0751* 87.2938 .000

Severe 1164.1291* 108.532

9 

.000

Moderat

e 

Mild -569.0751* 87.2938 .000

Severe 595.0540* 109.825

4 

.000

Severe Mild -1164.1291* 108.532

9 

.000

Moderate -595.0540* 109.825

4 

.000
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CRP_at_admission Mild Moderate -2.3090* .3818 .000

Severe -5.8272* .4746 .000

Moderate Mild 2.3090* .3818 .000

Severe -3.5182* .4803 .000

Severe Mild 5.8272* .4746 .000

Moderate 3.5182* .4803 .000

CRP_24_hrs_later Mild Moderate -4.8350* .5633 .000

Severe -15.3575* .7004 .000

Moderate Mild 4.8350* .5633 .000

Severe -10.5225* .7087 .000

Severe Mild 15.3575* .7004 .000

Moderate 10.5225* .7087 .000

CRP_48_hrs_later Mild Moderate -6.7606* .7021 .000

Severe -23.6873* .8729 .000

Moderate Mild 6.7606* .7021 .000

Severe -16.9267* .8833 .000

Severe Mild 23.6873* .8729 .000

Moderate 16.9267* .8833 .000
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APACHE_II_SCO

RE 

Mild Moderate -8.320* .612 .000

Severe -20.582* .761 .000

Moderate Mild 8.320* .612 .000

Severe -12.262* .770 .000

Severe Mild 20.582* .761 .000

Moderate 12.262* .770 .000
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Distribution of categorical variables based on severity 

variables  N(%) mild moderate severe p value 

Gender Female N 16 24 9  

 % 

within 

severity

38.10% 61.50% 47.40%  

 

 

 

0.107 

Male N 26 15 10 

 

 

 

 

neck 

muscle 

weakness 

 % 

within 

severity

61.90% 38.50% 52.60% 

Absent N 42 5 0 0.001* 

 % 

within 

severity

100.00% 12.80% 0.00% 

Present N 0 34 19 

 % 

within 

severity

0.00% 87.20% 100.00% 
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ventilator 

required 

no N 42 32 0  

 

 

0.001* 

  % 

within 

severity

100.00% 82.20% 0.00% 

yes N 0 7 19 

  % 

within 

severity

0.00% 17.90% 100.00% 

outcome alive N 42 39 3  

 

 

 

0.001* 

% 

within 

severity

100.00% 100.00% 15.80% 

expired N 0 0 16 

% 

within 

severity

0.00% 0.00% 84.20% 
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 Alive (N=84) Expired (N=16)  

variables Mean Std. 

Deviation 

Std. Error 

Mean 

Mean Std. 

Deviation 

Std. 

Error 

Mean 

p 

value 

Age 42.99 14.036 1.531 50.25 16.89 4.222 0.107 

sr choline 

esterase 

1105.24 528.394 57.652 228.12 108.628 27.157 0.001*

CRP at 

admission 

9.558333 2.148645 0.234436 14.1375 2.174052 0.543513 0.001*

CRP 24 hrs 

later 

12.99643 3.985227 0.434824 25.675 3.909561 0.97739 0.001*

CRP 48 hrs 

later 

14.24643 5.863044 0.639711 33.90625 4.229022 1.057255 0.001*

APACHE II 

SCORE 

10.112 5.423 0.5917 26.812 3.4102 0.8525 0.001*

APACHE II, acute physiology and chronic health evaluation II; CRP, 

C-reactive protein : Student t test ; shows (*p<0.05) 
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Logistic regression analysis of the effect of multiple factors on 

prognosis. 

 
 Beta 

coeffici

ent 

S.E. Wald p value Odds 

ratio 

95.0% C.I.for 

Odds ratio 

 Lower Upper 

sr choline 

esterase 
-.002 .004 .469 .493 .998 .990 1.005

CRP 48 hrs later .060 .178 .114 .735 1.062 .749 1.505

APACHE II 

SCORE 
.365 .271 1.818 .178 1.441 .847 2.450

Age -.046 .054 .704 .401 .955 .859 1.063

Sex .473 1.538 .095 .758 1.604 .079 32.668

Constant -6.995 5.578 1.572 .210 .001   

CI=confidence intervals. p<0.1 significant on univariate analysis 

were included in the model. *P<0.05 significant on binomial logistic 

regression 

Table shows results of univariate and bivariate logistic regression 

analyses comparing patients for predictor factor for prognosis. The 

overall logistic regression model was statistically significant (x2 = 69.3, p 

= 0.001*), indicating that the predictor variables included in the model 

together differentiate between subjects in a reliable manner regarding 

prognosis. 
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Correlation of variables with severity score 

 APACHE II SCORE 

variable r value p value 

CRP at admission 0.79 0.001** 

CRP at 24 hrs 0.914 0.001** 

CRP at 48 hrs 0.924 0.001** 

serum choline 

esterase 

-0.742 0.001** 

Pearson correlation test(**P<0.001) 
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Prognostic determination of plasma levels of CRP, S.choline esterase 

and APACHE II scores using ROC curve 

Area Under the Curve 

Test Result 
Variable(s) 

Area 
under 
curve 

Std. Error P value Asymptotic 95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

CRP  at  admission .955 .020 .001* .916 .995

CRP  24  hrs  later .987 .013 .001* .962 1.012

CRP  48  hrs  later 1.000 .000 .001* 1.000 1.000

APACHE  II  

SCORE 

.986 .010 .001* .966 1.006
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ROC, receiver operating characteristic; APACHE II, acute 

physiology and chronic health evaluation II; CRP, C-reactive protein. 

Statistical significance was indicated when the area under the ROC 

curve was >0.5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 
 

Discussion 
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DISCUSSION: 

The present study showed that the levels of CRP on admission, 24 

hours later and 48 hours later after AOPP and  were increased according 

to the severity of AOPP. 

 In addition, the levels of CRP in patients with severe AOPP 

increased over time, while those in patients with mild or moderate AOPP 

decreased over time. This may be due to the degree of toxification. 

Patients with mild or moderate AOPP exhibit reduced acetylcholine 

stimulation of the cholinergic nerves, stress responses, lesions on organs 

and inflammation, leading to relatively low plasma CRP levels.  

By contrast, patients with severe AOPP have severe poisoning of 

tissues and organs, multiple organ failure and severe inflammation, 

leading to relatively high plasma CRP levels. A previous study demon-

strated that AOPP patients have elevated plasma copeptin levels, as 

compared with normal subjects, and that its levels increase with 

increasing poisoning severity. In addition, this difference is negatively 

correlated with the levels of acetylcholine esterase, an indicator that 

reflects AOPP severity.  

A previous study indicated that APACHE II scoring reflects the 

degree of lesions in organophosphate poisoning, with higher scores 

indicating a higher possibility of respiratory failure. Another study 
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suggested that acetylcholine accumulation in AOPP patients affects the 

peripheral cholinergic nerves and inhibits the central nervous system .  

Logistic regression analysis in the present study demonstrated that 

APACHE II scores, acetylcholine esterase level are high-risk factors for 

the prognosis of AOPP patients. Kaplan-Meier analysis of asymptomatic 

survival curve suggested that patients with plasma CRP levels higher than 

the median values were more likely to present other clinical symptoms 

and reduced treatment efficacy, leading to poorer prognosis. In addition, 

ROC analysis in the present study demonstrated that the plasma CRP 

levels and APACHE II scoring have good sensitivity and specificity for 

the evaluation of AOPP prognosis. 

The treatment of AOPP is a clinical challenge for emergency 

physicians. Active CRP levels, APACHE II scoring, evaluation of disease 

and prognosis, and effective treatment plans are directly associated with 

the survival of patients. 
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CONCLUSION: 

 In conclusion, the present study revealed that changes in the CRP, 

and the APACHE II scoring may be associated with the prediction of 

AOPP prognosis. 

• Raised levels of c reactive protein in patients with severe acute 

organophosphorus pesticide poisoning 

• its significance in the prediction of severity and prognosis in 

patients with acute organophosphorus pesticide poisoning  

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

 

 

 

 

 
 

SUMMARY
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SUMMARY 

A prospective study was done at Government Rajaji Hospital, 

Madurai among 100 organo phosphate pesticide poisoning patients. From 

the present study, changes in the CRP plasma levels, and the APACHE II 

scoring may be associated with the prediction of AOPP prognosis. 
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LIMITATIONS 

• The present study consisted of a relatively small number of patients  

• Did not investigate the effect of combined cardiovascular, diabetic, 

liver or  kidney dysfunctions on the plasma levels of CRP 

• Absence of control group 
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PROFORMA 

Name: 

Age/ Sex: 

Occupation: 

Inpatient no. 

Presenting complaints:          

• H/o consumption or exposure to organophosphorus pesticides 

         poison: Y/N 

Past history: 
H/o DM, HT, CKD, CAD, CLD, AUTOIMMUNE DISEASES, 

TUBERCULOSIS, IBD, MALIGNANCY 

General Examination 
1) Consciousness Y/N  

2) Pallor Y/N 

3) Jaundice Y/N 

4) Cyanosis Y/N  

5) Clubbing Y/N  

6) Pedal edema Y/N 

7) Lymphadenopathy Y/N  

8) Hydration status 

Vitals 
BP 

Pulse rate 

RR 

SpO2 

Temperature 

System Examination 
CVS: 

 



 
 
RS: 
Abdomen: 

CNS: 

Laboratory investigations: 
• Urine Routine 

• Complete Blood Count 

• Blood Sugar 

• Urea, Creatinine 

• Lft And Proteins 

• Electrolytes 

• Choline Esterase  

• C Reactive Protein 
 

                                         

 

 

 

 

 

 

 

 



 
 

LIST OF ABBREVIATION 

OPC   –  Organo phosphorus compounds 

Crp   –  C Reactive protein 

Ach   –  Acetyl choline 

AchE   –  Acetyl cholinesterase 

IMS  –  Intermediate syndrome 

PAM   – Pralidoxime 

TdP  – Torsade de pointes 

VT   – Ventricular Tachycardia 

VF   – Ventricular Fibrillation 

NTE   –  Neuropathy target esterase 

OPIDN  –  Organo phosphate induced delayed neuropathy 

CK- MB  –  Creatine Kinase MB 
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sr choline esterase c reactive protein levels APACHE II SCORE severity neck muscle weakness ventilator required outcome
serial no. Age sex at admission 24 hrs later 48 hrs later

1 24 m 1990 7.5 9.8 10.4 7 mild no no alive
2 34 f 1450 8.3 10.8 14.8 11 moderate yes no alive
3 48 m 1100 7.4 8.9 10.8 8 moderate yes no alive
4 54 m 360 10.7 14.7 24.3 16 severe yes yes expired
5 37 f 1200 9.8 11.4 16.7 8 mild no no alive
6 65 f 650 11.4 21.8 28.9 16 severe yes yes alive
7 42 m 1860 7.8 10.5 14.4 4 mild no no alive
8 38 m 890 9.8 14.3 19.7 16 moderate yes no alive
9 19 f 1850 4.5 8.5 10.3 3 mild no no alive

10 25 f 1650 4.6 9.8 11.4 4 mild no no alive
11 36 f 150 12.7 24.5 30.6 25 severe yes yes expired
12 48 m 450 9.5 15.7 19.4 15 moderate yes no alive
13 33 f 446 9.9 14.5 20.4 16 moderate no no alive
14 21 m 2110 6.4 9.8 13.4 4 mild no no alive
15 36 f 1850 9.8 13.5 14.4 6 mild no no alive
16 34 m 150 12.4 26.5 32.8 28 severe yes yes expired
17 23 m 1200 9.7 11 13.8 7 mild no no alive
18 34 f 1640 6.7 9.8 10.5 4 mild no no alive
19 45 f 1748 9.4 11.4 14.6 11 moderate yes n alive
20 56 m 230 14.4 28.5 37.4 31 severe yes yes expired
21 65 f 130 13.3 22.6 30.8 26 severe yes yes expired
22 76 m 1843 9.6 11.4 14.5 13 moderate yes no alive
23 25 m 1450 6.4 10 11.8 4 mild no no alive
24 36 f 890 11.3 12.4 14.5 13 moderate yes no alive
25 47 f 840 9.7 13.3 17.8 14 moderate yes no alive
26 58 f 346 9.7 14.4 18.9 18 moderate yes no alive
27 69 f 118 14.4 26.5 36.8 26 severe yes yes expired
28 24 m 1000 9.6 11.4 15.7 11 moderate no no alive
29 35 m 608 8.4 12.4 14.4 11.4 mild no no alive
30 46 m 640 12.3 14.3 18.8 11 moderate no no alive
31 57 m 350 6.7 8.6 7.3 4 mild no no alive
32 68 f 680 10.6 11.4 9.4 13 moderate yes no alive
33 70 f 890 11.3 14.3 12.5 11 moderate yes no alive
34 26 m 1200 6.4 8.5 7.3 3 mild no no alive
35 37 m 870 9.3 15.4 19.8 10 moderate yes no alive
36 48 f 1654 6.3 8.3 7.6 5 mild no no alive
37 59 f 197 11.5 20.7 28.5 26 severe yes yes expired
38 21 m 119 11.4 27.4 34.6 30 severe yes yes expired
39 32 m 1467 9.4 10.4 6.7 4 mild no no alive
40 43 f 1435 8.6 9.6 8.4 6 mild no no alive
41 54 f 467 10.4 15.4 13.4 11 moderate yes no alive
42 65 m 754 11.4 16.4 14.7 14 moderate yes yes alive
43 76 m 477 15.4 26.4 33.8 28 severe yes yes expired
44 22 f 590 6.7 8.6 9.8 3 mild no no alive
45 33 f 468 6.8 8.4 9.7 7 mild no no alive
46 44 m 1486 7.7 9.4 8.6 5 mild no no alive
47 48 m 857 9.8 14.4 16.7 11 moderate yes yes alive
48 35 f 689 10.5 13.9 15.8 13 moderate yes no alive
49 64 f 477 11.8 16.5 13.6 15 moderate yes no alive
50 58 m 756 11.4 16.4 18.4 13 moderate yes no alive
51 43 f 1374 9.7 11.3 10.4 6 mild no no alive
52 25 m 1746 6.5 9.5 10.4 7 mild no no alive
53 56 f 474 8.4 13.4 16.4 13 moderate yes yes alive
54 69 m 309 14.5 29.8 37.5 27 severe yes yes expired
55 75 f 1734 9.5 15.3 16.4 18 moderate yes no alive
56 44 m 1635 8.6 13.5 9.5 8 mild no no alive
57 22 f 690 11.6 18.5 14.3 15 moderate no no alive
58 34 m 834 10.9 13.3 9.5 5 mild no no alive
59 57 f 200 9.4 14.7 18.8 18 moderate yes yes alive
60 25 m 1635 12.4 9.4 8.5 3 mild no no alive
61 36 f 1447 11.3 19.4 20.4 11 moderate yes no alive
62 26 m 1764 7.7 11.5 13.4 5 mild no no alive
63 47 f 1635 9.4 8.4 7.3 3 mild no no alive
64 58 m 578 7.3 11.3 8.5 7 mild no no alive
65 27 m 1647 13.4 18.3 20.3 15 moderate yes yes alive
66 37 m 596 12.3 18.4 17.7 12 moderate yes no alive



67 28 f 169 18.5 27.3 34.5 25 severe yes yes expired
68 29 f 184 17.3 26.4 39.4 28 severe yes yes expired
69 37 f 1745 9.4 11.4 14.5 3 mild no no alive
70 39 m 1648 8.5 11.4 10.5 5 mild no no alive
71 48 f 1343 10.6 14.3 23.5 17 moderate yes yes alive
72 43 m 1673 10.4 15.6 12.6 6 mild no no alive
73 51 f 378 9.8 14.3 12.7 13 moderate yes no alive
74 53 m 489 13.4 18.5 20.1 11 moderate no no alive
75 46 f 158 14.5 28.6 37.4 26 severe yes yes expired
76 49 m 1535 9.6 9.5 7.5 4 mild no no alive
77 48 f 1343 8.5 6.7 6.5 8 mild no no alive
78 52 m 897 11.5 14.3 18.5 18 moderate yes no alive
79 53 f 789 8.9 13.6 19.8 19 moderate yes yes alive
80 54 f 568 9.7 18.4 20.1 17 moderate yes no alive
81 49 m 989 9.3 11.4 10.4 4 mild no no alive
82 67 f 1453 6.5 10.9 9.7 6 mild no no alive
83 66 m 145 17.8 26.9 35.9 28 severe yes yes alive
84 43 m 345 13.6 22.8 33.8 29 severe yes yes expired
85 49 f 654 11.8 17.7 20.1 16 moderate yes no alive
86 65 m 189 16.8 29.6 30.4 30 severe yes yes expired
87 61 m 457 12.3 17.7 19.8 17 moderate yes no alive
88 41 m 1354 8.9 9.8 7.7 6 mild no no alive
89 31 f 1544 9.4 8.5 7.4 7 mild no no alive
90 34 f 1454 8.5 8.1 7.5 8 mild no no alive
91 36 m 1456 10.4 9.5 8.4 9 mild no no alive
92 37 f 1234 13.4 19.4 17.4 15 moderate yes no alive
93 45 m 1543 9.9 10.8 13.4 7 mild no no alive
94 54 f 365 14.8 28.5 39.9 28 severe yes yes expired
95 64 m 189 12.7 26.5 37.6 25 severe yes yes alive
96 52 f 561 11.3 17.7 19.8 18 moderate yes no alive
97 38 m 678 8.7 9.7 11.7 7 mild no no alive
98 27 f 478 11.5 16.4 13.3 13 moderate yes no alive
99 26 m 1678 8.4 9.6 10.6 7 mild no no alive

100 26 m 1785 8.8 9.9 7.9 6 mild no no alive


