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INTRODUCTION

Organophosphate poisoning remains a major cause for morbidity

and mortality in various areas of Tamil Nadu. OPC poisoning can manifest in

three different clinical phases namely:

o Acute cholinergic crisis within few minutes to several hours.

o Intermediate syndrome.

o Delayed polyneuropathy 2-3 weeks after acute exposure.

INTERMEDIATE SYNDROME

First described by Senanayake and Karallede in 1987.

Occurs in the interval between the end of acute cholinergic crisis and

onset of OPIDN usually after 48-96 hours.

Characterised by weakness of proximal limb muscles; neck flexors;

respiratory muscles; motor cranial nerves.

Atypical presentation includes continued or relapse of acute cholinergic

crisis.

Prompt identification and management could decrease the morbidity

and mortality.
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AIM OF THE STUDY

To document,

1) The clinical profile

2) The laboratory profile

3) And to study the incidence of intermediate syndrome in patients

admitted with organophosphate poisoning in TVMCH from January

2016 to January 2017.
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MATERIALS AND METHODS

MATERIALS

75 randomly selected patients admitted in the Department of Medicine,

Tirunelveli medical college hospital.

DURATION OF THE STUDY: One year

TYPE OF STUDY: OBSERVATIONAL STUDY

SAMPLE SIZE: 75

INCLUSION CRITERIA

Age 15-60 years.

Admission within 24 hours of OPC consumption.

Exact compound known.

Admitted during the study period from January 2016 to January 2017

EXCLUSION CRITERIA

Age less than 15 years and greater than 60 years

Features suggestive of OPC poisoning but container not brought.
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METHODOLOGY

Informed consent was obtained for taking part in this study.

Patients who qualified the inclusion criteria of this study were followed up

from admission till the end point (discharge/death). The type of OPC

consumed, their clinical profile and laboratory profile were documented in

predesigned data collection forms as during admission, at 48 hours/ 72 hours

/96 hours. In case the patient has not developed features of intermediate

syndrome clinical status at 96 hours was documented.

STATISTICAL ANALYSIS

Statistical analysis was done using Simple percentage analysis, CHI

SQUARE TEST, ANOVA TEST, UNPAIRED T TEST and KRUSKAL

WALLIS TEST.
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REVIEW OF LITERATURE

Organophosphates are group of chemical substances comprising

mainly of esters, thiols and amides derivatives of phosphoric acids. They

constitute the major group of insecticides used in agriculture especially in

south India.

HISTORY OF ORGANOPHOSPHATES

Alchemists of the middle ages prepared the first OPCs. However the

early pioneers in the systematic study of these compounds include Phillipe de

Clermont and Jean Louis Lassaigne in the early nineteenth century.

But it was the German scientist Gerhard Schrader who in 1930s

experimented with OPC as insecticides and later on as potential warfare

agents like Tabun, Sarin, Soman[ the G series weapons].

After World War II, Western countries began producing OP pesticides

in huge amounts. The first commercialised and marketed products were

parathion, malathion etc.

Organophosphates have immensely contributed to the agricultural

success in our country, but they remain a major public health problem
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claiming many a lives every year both by accidental and deliberate

consumption owing to their high toxicity.

CLASSIFICATION

1) Based on volatility

Low volatile compounds: used as insecticides

Examples- chlorpyrifos, dimethoate, methyl parathion etc

Highly volatile: used as nerve gases in chemical warfare

Examples- sarin, tabun, VX etc

(OR)

2) Chemical classification

Aryl phosphates:

Examples - malathion,  demeton,  trichlorfon,  HETP

Alkyl phosphates:

Examples- parathion, paraoxon, methyl parathion, diazinon

(OR)

3) Based on toxicity

a) Extremely toxic: LD 1-50 mg/kg

Or highly toxic: LD 51- 500 mg/kg
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Examples: Chlorpyrifos, Diazinon, Dimethoate, Fenthion,

Methyl parathion, Monocrotophos, Phorate, Quinalphos

b) Moderately toxic: LD 501-5000 mg/kg

Or slightly toxic: LD: more than 5000mg/kg

Examples: Malathion, Temephos, Triazophos

LD - Lethal Dose is the dosage in mg/kg of body weight that cause

death in 50% of exposed animals

STRUCTURE OF OPCs

General structure represented as:

Figure 1 OPC GENERAL STRUCTURE

Oxygen or sulphur (then the compound will be defined as

phosphorothionates) are also attached to the phosphorous by a double bond.
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Most OPCs are phosphorothionates which need to be bioactivated

inside the body to their oxygen analogues to exert the toxic effects as only

those compounds with a P=O moiety can effectively inhibit AChE . These are

usually mediated by cytochrome P450 enzymes; mostly in the liver. For

example, parathion is activated by CYP3A4/5 and CYP2C8 primarily,

whereas diazinon is by hepatic CYP2C19.

Figure 2 DIFFERENT TYPES OF OP COMPOUNDS
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MECHANISM OF ACTION

Organophosphates have usually high acute toxic effects. Acetyl

choline is a neurotransmitter in the sympathetic and parasympathetic ganglia,

neuromuscular junctions, sympathetic fibres to sweat glands, post ganglionic

parasympathetic terminal junctions and nerve endings of the CNS. Following

depolarisation, ACh is released into synapses or neuromuscular junctions.

This ACh binds to post synaptic receptors which leads to activation of the

receptors and thereby propagation of action potential.

OPs are inhibitors of carboxylic ester hydrolase within our

body which includes AChE, BuChE, hepatic and plasma carboxyl esterases,

chymotrypsin and non specific proteases. Inhibition of AChE accounts for

majority of clinical features of both carbamate and OP poisoning. Clinical

implications of the inhibition of other enzymes are not fully known. As

already discussed, AChE which is a B-esterase is the primary target of

organophosphates. The physiological role of AChE is to hydrolase acetyl

choline which is a neurotransmitter in the peripheral and central nervous

system to acetic acid and choline after its release for propagation of action

potential. The active site of AChE contains an esteratic and an aromatic anion

site. Organophosphate attaches them to the serine moiety of the esteratic site

only. Choline which is produced by AChE by the hydrolysis of acetyl choline

is taken up in the presynaptic nerve endings. Therefore inhibition of acetyl
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cholineseterase by organophosphate causes ACh accumulation at the

cholinergic synaptic junctions. This causes over stimulation of both

muscarinic and nicotinic type of cholinergic receptors, which are present in

most organs of the body.

Figure 3 MECHANISM OF ACTION

Organophosphates with P=O moiety phosphorylates hydroxyl group in

the esteratic site of the enzyme which is also the active site. This impedes its

action on its physiological substrate

First reaction –Formation of Michelis complex, which subsequently

lead to formation of phosphorylated AChE. Both reactions are very rapid

indicating affinity of the enzyme for each OPC. The bond between the

esteratic site of the AChE and the phosphorous atom is more stable than the

bond between acetyl choline carbonyl atoms at the same site of the enzyme.
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The breaking of this enzyme –phosphorous bond may take few hours to

several days which depend on the chemical structure of the OPs while the

enzyme-carbon bond may break in few microseconds.

The hydrolysis of phosphorylated AChE by water is a very slow

process and the rate of this spontaneous reaction depends on the chemical

nature of the ‘R’substitute. But some hydroxylamine derivatives known as

oximes can facilitate AChE dephosphorylation and therefore is utilized in the

treatment of OP poisoning. This reactivation of the phosphorylated AChE

may not occur if the enzyme-inhibitor complex is already aged. Ageing is the

loss of one of the ‘R’ groups by non enzymatic hydrolysis, the rate of which

depends on the chemical nature of the alkyl group usually over 24-48 hours.

Only newly synthesized enzymes can replace an aged AChE which may take

many days.

PHARMACOKINETICS1

OPs are absorbed by all routes such as skin, lungs, conjunctiva, GIT

rapidly. Inside the body, they are hydrolysed and oxidised. Very little is only

excreted unchanged.

Genetic Susceptibility: Variations in the biotransformation enzymes

and target molecules which are genetically determined will modify the

response to OPCs. For example, Polymorphic forms of some of the CYP s

may cause differential de-arylation and de-sulfuration of chlorpyrifos.
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Similarly the plasma and liver paraoxonase2 (PON10) that detoxifies diazinon

and chlorpyrifos oxon may have several polymorphisms which affect the

catalytic activity of enzyme to different substrates. Studies in transgenic

animals have further proved the fact that these polymorphisms can modulate

the toxicity of OPCs3. OPCs can inhibit BuChE which are present in high

levels in plasma. BuChE which scavenge OPCs can protect against their

toxicities since the OPCs will be unavailable for action with AChE, its

primary target. Among the several variants of BuChE, most common variants

exhibit reduced activity and are less efficient scavengers of OP4. The

individuals with such BuChE variants will be more susceptible to OP toxicity

as suggested by Brazilian studies. But only few genetic variants of human

AChE has been described to the date. Transgenic mice that carry one

deficient AChE allele display increased sensitivity to OPCs. Several

polymorphisms in the coding region of AChE have been found out but with

no effect on the catalytic action5.
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CLINICAL MANIFESTATIONS6

ACUTE POISONING

Clinical features of acute OPCs toxicity occurs due to excessive

stimulation of nicotinic and muscarinic receptors by ACh in both central and

autonomic nervous system and also at skeletal neuromuscular junctions.

Cholinergic receptors are present in all parts of the body. Local muscarinic

manifestations at the exposure site, as well as stimulation of glands and

smooth muscles of respiratory, GIT, urinary tract and eyes, result in varied

manifestations. A cholinergic syndrome results that consists of:

Increased salivation and sweating

Profound bronchial secreation

Bronchoconstriction

Miosis

Increased gastrointestinal motility and diarrhea

Tremors, muscular twitching. The persisting ACh released at the

synaptic junction rebinds with the same receptor; may act on the

neighbouring receptors which cause activation of prejunctional

nerve endings causing repeated firing, fasciculations and muscle

twitching.
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Weakness and paralysis. High dose of OPs cause persistant

depolarisation of the synaptic endplates which results in the

blockade of neuromuscular transmission.

A classical patient with OPC poisoning will be the one who is

unresponsive, has pinpoint pupils, muscle twitching, fasciculations,

diaphoresis, salivation, and diarrhea, lacrimation, with garlic odour or with

odour of solvents.

Signs and symptoms may also be classified as the due to action on

nicotinic or muscarinic receptors.

Muscarinic:

 Increased salivation, lacrimation, perspiration (exocrine

glands)

 Miosis, blurred vision ( eyes)

 Abdominal cramps, diarrhea, vomiting (GIT)

 Increased tracheobronchial secreations,

bronchoconstriction (respiratory tract)

 Bradycardia and hypotension ( CVS)

Nicotinic:

Muscle fasciculations, twitching, cramps, generalised

weakness, flaccid paralysis (skeletal muscles)

Tachycardia, transient hypotension.(CVS)
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Dizziness, lethargy, fatigue, headache, mental confusion,

depression of respiratory centres, convulsions, coma

(CNS); these are attributable to muscarinic activity also.

Mostly respiratory failure leads to death. Inhibition of respiratory

centres in the brainstem, bronchorrhea, bronchoconstriction and flaccid

paralysis of respiratory muscles contributes to respiratory failure7.

People usually ingest emulsified concentrates/ formulated OPs instead

of pure active ingredient. In agricultural OPCs, active ingredient such as

dimethoate gets mixed with organic solvents like xylene or cyclohexane.

Therefore coformulants differ in composition between same OPC produced

by two companies or two OPCs by same company. But acute toxicity of these

solvents is low. But early respiratory failure occurred in minipigs when they

were poisoned by dimethoate + cyclohexane even when RBC AChE was

<30% inhibited, suggesting a non AChE mechanism8. This would be a

confounding factor in this study. Solvents and surfactants could also influence

the risk of aspiration pneumonia. Ingestion of the poison causes loss of

consciousness and respiratory failure, which increase the risk of aspiration.
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INTERMEDIATE SYNDROME9

It occurs one to four days after poisoning due to long lasting

cholinesterase inhibition and muscle necrosis. Intermediate syndrome is more

common with chlorpyrifos, dimethoate, monocrotophos, parathion,

sumithion, fenthion, ethyl parathion, methyl parathion, diazinion and

malathion. Main features include muscle weakness and paralysis

characterised by motor cranial nerve palsies, weakness of neck flexors and

proximal limb muscles, and acute respiratory paresis. Paralytic signs include

inability to lift the neck or sit up, ophthalmoparesis, slow eye  movements,

facial weakness, difficulty in swallowing, limb weakness (primarily

proximal), areflexia, respiratory paralysis and death.

Mechanisms proposed for intermediate syndrome:

 Late paralysis may be due to the release of organophosphates from the

adipose tissue, which acts on nicotinic receptors.

 Prolonged depolarisation causing AChR dysfunction. There occurs a

down regulation of nicotinic AChR at the neuromuscular junction, that

is a decrease in density of functioning AChRs.

 OPC induced myopathy is controversial. It has been earlier suggested

as cause of IMS, but now proposed to be due to cholinergic

overactivity and have same origin as IMS.
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 Lack of early use of oximes. Oximes as cholinesterase reactivator,

protects against the muscle necrosis immediately after poisoning in

studies conducted in rats.

Factors affecting development of Intermediate syndrome are,

1) Inadequate oxime therapy

2) The dose and route of exposure

3) The chemical structure of organophosphates

4) Time to initiation of therapy

5) Efforts to decrease absorption

6) Efforts to eliminate absorption of OPCs.

Once it sets in, the intermediate syndrome will have to be managed by

supportive measures, since it does not respond to atropine or oximes.

Electrophysiological10 studies following OP poisoning have

revealed three characteristic phenomena:

(i) Repetitive firing following a single stimulus,

(ii) Gradual reduction in twitch height or compound muscle action

potential followed by an increase with repetitive stimulation (the

'decrement-increment response') and

(iii) Continued reduction in twitch height or compound muscle action

potential with repetitive simulation ('decrementing response').
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Of these, the decrementing response is the most frequent

finding during the IMS, whilst repetitive firing is observed during the acute

cholinergic syndrome. The distribution of the weakness in human cases of the

IMS, in general, parallels the distribution of the myopathy observed in a

number of studies in experimental animals. This has led to speculation that

myopathy is involved in the causation of the IMS. However, while myopathy

and the IMS have a common origin in acetylcholine accumulation, they are

not causally related to one another.

DELAYED SYNDROME11

It occurs 1 to 4 weeks after poisoning due to nerve demyelination

and is characterised by flaccid weakness and atrophy of distal limb muscles

or spasticity and ataxia. A mixed sensory - motor neuropathy begins in the

legs, causing burning or tingling and then weakness. This syndrome also does

not respond to either oximes or atropine. Severe cases progress to complete

paralysis, impaired respiration and death. The nerve damage of

organophosphate – induced delayed neuropathy is frequently permanent. The

mechanism appears to involve phosphorylation of esterases in peripheral

nerves and results in a dying back pattern of axonal degeneration.



19

CHRONIC POISONING

It usually occurs as an occupational hazard in agriculturists,

especially those who are engaged in pesticide spraying of crops. Route of

exposure is usually inhalational or contamination of skin. The following are

the main features;

1) Polyneuropathy:  Paresthesias, muscle cramps, weakness and gait

disorders.

2) CNS effects: Drowsiness, confusion, irritability and anxiety.

3) Organophosphate poisoning has been associated with a variety of

subacute or delayed onset chronic neurological, neurobehavioural,

or psychiatric syndromes. It is sometimes termed as COPND –

Chronic organophosphate – induced neuropsychiatric disorder.

DIAGNOSIS OF OPC POISONING

In India OPC poisoning is usually diagnosed by the history and

clinical examination. Clinical signs of acute toxicity clinch the diagnosis but

one should be careful to differentiate Organophosphate from

Organocarbamate poisoning as in the later one, Oximes are contraindicated.

In places where OPC poisoning is common, they are diagnosed clinically and

treated. Asking the patient for container of the poison, which he had

consumed, is very helpful to guide in treatment. However in medicolegal
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aspect and also in doubtful cases, where overt signs of acute OPC poisoning

is absent, further investigations are necessitated.

1) RBC cholinesterase12

If the RBC cholinesterase value is less than 50% of

normal, it indicates OPC toxicity. RBC cholinesterase is found to be

more reliable in diagnosing organophosphate toxicity than serum

cholinesterase.

Disadvantages include

A) Normal cholinesterase level is based on population estimates and

there is a wide distribution in the definition of normal. A person

with a “high normal” level will become symptomatic with a “low

normal” activity.

B) Baseline value need not be normal in all individuals

C) A very low cholinesterase level doesn’t always correlate with

patient illness.

D) False depression of RBC cholinesterase is seen in pernicious

anemia, hemoglobinopathies, anti-malarial treatment and blood

collected in oxalate tubes.
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E) Elevated level of RBC cholinesterase is seen in reticulocytosis

due to anemias, hemorrhage or treatment of megaloblastic or

pernicious anemia.

2) Serum Cholinesterase13

Depression of plasma cholinesterase level (less than 50%),

is a less reliable indicator of organophosphate toxicity. But it is widely

available and easier to assay. Depression of more than 90% can occur

in acute poisoning and is associated with increased mortality.

Because it is a liver protein, plasma cholinesterase is

decreased in cirrhosis of liver, neoplasia, malnutrition and infections,

some anemias, myocardial infarction and chronic debilitating

conditions. Drugs such as Succinyl choline, lignocaine, codeine,

morphine, thiamine, ether and chloroquine can also depress its activity.

Studies have demonstrated that RBC cholinesterase may

be significantly higher in pregnancy than in nonpregnant controls. But

plasma cholinesterase is generally lower during pregnancy. These

levels revert to normal by six weeks of post partum period.
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For the purpose of cholinesterase estimation, blood should

be collected in Heparinised tubes. Alternatively samples can be frozen.

Plasma cholinesterase usually recovers in days to weeks. But RBC

cholinesterase recovers in days to 4 months according to severity of the

depression.

3) P – Nitrophenol test

P – Nitrophenol is a metabolite of some organophosphates

(parathion and ethion), and is excreted in urine. Steam distill 10ml of

urine and the distillate should be collected. Add sodium hydroxide(two

pellets) and heat on a water bath for 10 minutes. Production of yellow

colour indicates presence of P – Nitrophenol. The test also can be done

on vomitus or stomach contents.

4) Thin Layer Chromatography(TLC)

The presence of organophosphate in a lavage, or vomit, or

gastric aspirate sample can also be determined by TLC.

The sample is extracted twice with 5ml of petroleum water, and

the extract is washed with distilled water. It is dried in steam

compressed air, reconstituted in methanol, and spotted on silica gel

coated TLC plate along with the standard and run in a mixture of

petroleum ether and methanol (25:1). After the solvent has travelled a
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considerable distance, the plate is dried and exposed to iodine vapour.

The retardation factor is compared with that of the standard.

5) Other investigations

a) There may be evidence of leucocytosis with relatively normal

differential count, high haematocrit, anion gap acidosis and

hyperglycemia.

b) In every case with significant poisoning, monitoring of electrolytes,

ECG and pancreatic amylase should be done. Patients who develop

increased amylase levels and ECG changes like QT prolongation

and premature ventricular contractions are more prone to develop

respiratory insufficiency and have worse prognosis. If pancreatitis is

suspected a CT abdomen should be performed to demonstrate

diffuse pancreatic swelling.

c) If respiratory tract irritation is present, chest Xray should be

monitored. Many organophosphates are found in variety of

hydrocarbon based solvents. Aspiration pneumonitis can occur if

these products are aspirated into the lungs. Bronchopneumonia may

occur as a complication of organophosphate – induced pulmonary

edema.
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d) High performance thin layer chromatography technique can be used

to identify various organophosphate compounds in serum.

TREATMENT OF OPC POISONING

Decontamination:

If skin spillage has occurred, it is imperative that the patient be

stripped and washed thoroughly with soap and water.

Treating personnel should protect themselves with water

impermeable gowns, masks with eye shields and shoe covers.

Latex and vinyl gloves provide inadequate protection, unless

double pairs are used.

If ocular exposure has occurred, copious eye irrigation should be

done with normal Saline or Ringer’s solution. If these are not

immediately available, tap water can be used.

In the case of ingestion, stomach wash can be done. Though this

is often unnecessary because the patient would have usually

vomited several times by the time he is brought to hospital.

Activated charcoal can be administered the usual way.
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Identification of pesticide14

Identify pesticide at admission to know patients at risk of

developing respiratory failure. Monocrotophos, Diamethoate

poisoning present with early and rapid onset of respiratory

paralysis within few hours of ingestion.

Identify pesticide by history given by patient, container of

pesticide and clinical presentation.

Ask patients to identify pesticide by showing photographs.

WHO15 colour code on container can also give clue.

Monocrotophos and Phorate are class I toxic pesticides available

in local market.

The patients having signs of cholinergic excess or developing

intermediate syndrome are also cases of Organophosphorus

poisoning.

In case of disparity between history and clinical presentation,

follow your clinical judgment.
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After identification of pesticide classify it as Organophosphorus

and non-Organophosphorus for further treatment.

Anti Muscarinic agents16

Although atropine17 remains the mainstay of therapy worldwide,

other muscarinic antagonists have been studied in animals. An important

difference between such drugs is their penetration into the CNS.

Glycopyrrolate bromide and hyoscine methobromide do not enter the CNS,

but hyoscine has excellent penetration; atropine enters the CNS, but not to the

same degree as hyoscine. The main adverse-effect of atropine is

anticholinergic delirium in patients who receive too high a dose. Some

physicians therefore prefer glycopyrrolate to treat the peripheral effects of

organophosphorus without causing confusion. However, its poor CNS

penetration suggests that it is ineffective at countering coma and reduced

respiration seen in patients with the cholinergic syndrome. A small

randomised controlled trial comparing glycopyrrolate with atropine noted no

significant difference in mortality or ventilation rates, but it did not have

sufficient power to detect small differences between treatments18. Hyoscine

was used successfully to treat a patient with severe extra-pyramidal features

but few peripheral signs. Animal studies suggest that it is more effective than

atropine for control of seizures induced by inhaled organophosphorus nerve

agents. However, extrapyramidal effects and seizures are not common
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features of organophosphorus poisoning. Atropine will probably remain the

antimuscarinic agent of choice until high-quality randomised trials show

another muscarinic antagonist to have a better benefit-to-harm ratio because it

is available widely, affordable, and moderately able to penetrate into the

CNS. No known randomised controlled trials have compared different

regimens of atropine for either loading or continuation therapy. As a result,

many different recommendations have been made—a 2004 review noted

more than 30 dosing regimens, some of which would take many hours to give

the full loading dose of atropine. The aim of early therapy is to reverse

cholinergic features and to improve cardiac and respiratory function as

quickly as possible.

Oximes

Oximes19 reactivate acetylcholinesterase inhibited by

organophosphorus. Pralidoxime was discovered in the mid-1950s by Wilson

and colleagues, and was soon successfully introduced into clinical practice for

patients with parathion poisoning. Other oximes, such as obidoxime and

trimedoxime, have been developed but pralidoxime remains the most widely

used. It has four salts: chloride, iodide, metilsulfate, and mesilate. The

chloride salt has advantages over iodide—in particular its smaller molecular

weight (173 vs 264), which provides 1·5-times more active compound per
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gram of salt than does iodide. High doses of pralidoxime iodide also put

patients at risk of thyroid toxicity, especially if given for a long period.

Despite the beneficial effects of pralidoxime first noted with

parathion poisoning, its effectiveness has been much debated, with many

Asian clinicians unconvinced of its benefit. In particular, two randomised

controlled trials in Vellore, India in the early 1990s noted that low-dose

infusions of pralidoxime might cause harm. The absence of clinical benefit

could relate to trial design (suboptimum dose, or bias in allocation).

Alternatively, this result could suggest that pralidoxime is ineffective in the

patients seen at this hospital, perhaps because of the specific pesticide

ingested, the amount ingested, or the patient’s long delay before pralidoxime

is given. A Cochrane review and two other meta-analyses of pralidoxime

have been published. The Cochrane review included two randomised

controlled trials and reported no clear evidence of benefit or harm. The other

meta-analyses combined non-randomised or historically controlled

observational studies with randomised controlled trials, reducing confidence

in their conclusion that oximes are harmful.

Since these meta-analyses were completed, a randomised

controlled trial in Baramati20, India studied the effect of very-high-dose

pralidoxime iodide (2 g loading dose, then1 g either every hour or every 4 h

for 48 h, then 1 g every 4 h until recovery) in 200 patients with moderate

organophosphorus poisoning (excluding severely ill patients). The high-dose
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regimen was associated with reduced case fatality, fewer cases of pneumonia,

and reduced time on mechanical ventilation. Laboratory studies to identify the

pesticide ingested and degree of baseline acetylcholinesterase inhibition and

subsequent reversal were not done. However, this study suggests that large

doses of pralidoxime could have benefit, if patients are treated early and have

good supportive care. Observational studies of pralidoxime and obidoxime

suggest that the ability to reverse acetylcholinesterase inhibition with oximes

varies with the pesticide ingested. Acetylcholinesterase inhibited by diethyl

pesticides, such as parathion and quinalphos, seems to be effectively

reactivated by oximes, but acetylcholinesterase inhibited by dimethyl

organophosphorus, such as monocrotophos or oxydemeton-methyl, seems to

respond poorly.It was noted that acetylcholinesterase inhibited by S-alkyl-

linked organophosphorus, such as profenofos, is not reactivated by oximes at

all. This difference is probably partly because of variation in the speed of

acetylcholinesterase ageing induced by these different pesticides.

Interestingly, the Baramati study did not find a difference in

benefit of high-dose pralidoxime in moderate dimethyl or diethyl

organophosphorus poisoning. Further studies are needed to establish whether

this benefit remains for severe poisoning. WHO recommends that oximes be

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
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rapidly as a bolus because this method causes vomiting (risking aspiration),

tachycardia, and diastolic hypertension.

Benzodiazepines

Patients poisoned with organophosphorus frequently develop

agitated delirium. The cause is complex, with contributions from the pesticide

itself, atropine toxicity, hypoxia, alcohol ingested with the poison, and

medical complications. Although the mainstay of management is prevention

or treatment of underlying causes, some patients need pharmacotherapy.

Acutely agitated patients will benefit from treatment with diazepam.

Diazepam is first-line therapy for seizures; however, seizures are uncommon

in well oxygenated patients with pesticide poisoning. Seizures seem to be

more common with organophosphorus nerve agents (such as soman and

tabun). Animal studies suggest that diazepam reduces neural damage and

prevents respiratory failure and death, but studies in humans are few.

Other therapies

Current therapy works through only a few mechanisms. Several

new therapies have been studied but results were inconclusive. However,

future research might reveal several affordable therapies working at separate

sites that could complement present treatments.
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Magnesium sulphate blocks ligand-gated calcium channels,

resulting in reduced acetylcholine release from pre-synaptic terminals, thus

improving function at neuromuscular junctions, and reduced CNS

overstimulation mediated via NMDA receptor activation. A trial in people

poisoned with organophosphorus pesticides recorded reduced mortality with

magnesium sulphate. However, the study was small, allocation was not

randomised (every fourth patient received the intervention), and the

publication incompletely described the dose of magnesium sulphate used and

other aspects of the methodology; therefore these results should be interpreted

with caution.

The alpha2-adrenergic receptor agonist clonidine also reduces

acetylcholine synthesis and release from presynaptic terminals. Animal

studies show benefit of clonidine treatment, especially in combination with

atropine, but effects in human beings are unknown.

Sodium bicarbonate is sometimes used for treatment of

organophosphorus poisoning in Brazil and Iran, in place of oximes. Increases

in blood pH (up to 7·45– 7·55) have been reported to improve outcome in

dogs through an unknown mechanism; however, a Cochrane review

concluded that insufficient evidence exists at present to establish whether

sodium bicarbonate should be used in humans poisoned with

organophosphorus.



32

Bioscavenger therapy using fresh frozen plasma has been tried

as an option based on the hypothesis that the BuChE enzyme in FFP may

sequestrate free poison in blood thereby removing them from circulation. But

the currently available data is not strong enough to recommend this

bioscavenger therapy with confidence.

Early institution of enteral feeding in the critically ill prevents

enterohepatic circulation thereby improving outcomes. OPC patients may

require prolonged ventilation due to development of IMS and these patients

particularly benefit from early enteral feeding.

Removing organophosphorus from the blood could allow

optimum action of other therapies. The roles of haemodialysis and

haemofiltration21 are not yet clear; however, a recent non-randomised

controlled study in China suggested a benefit of haemofiltration after

poisoning with dichlorvos, which has poor solubility in fat, and therefore

should have a relatively small volume of distribution. A systematic review of

these therapies in organophosphorus poisoning is underway, but randomised

controlled trials will be needed to establish good evidence-based treatment

guidelines.

Summary of treatment22, 23

Check airway, breathing, and circulation. Place patient in the left

lateral position, preferably with head lower than the feet, to reduce risk

of aspiration of stomach contents. Provide high flow oxygen, if
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available. Intubate the patient if their airway or breathing is

compromised.

Obtain intravenous access and give 1–3 mg of atropine as a bolus,

depending on severity. Set up an infusion of 0・9% normal saline; aim

to keep the systolic blood pressure above 80 mm Hg and urine output

above 0・5 mL/kg/h.

Record pulse rate, blood pressure, pupil size, presence of sweat, and

auscultatory findings at time of first atropine dose.

Give pralidoxime chloride 2 g (or obidoxime 250 mg) intravenously

over 20–30 min into a second cannula; follow with an infusion of

pralidoxime 0・5–1 g/h (or obidoxime 30 mg/hr) in 0・9% normal

saline.

5 min after giving atropine, check pulse, blood pressure, pupil size,

sweat, and chest sounds. If no improvement has taken place, give

double the original dose of atropine.

Continue to review every 5 min; give doubling doses of atropine if

response is still absent. Once parameters have begun to improve, cease

dose doubling. Similar or smaller doses can be used.

Give atropine boluses until the heart rate is more than 80 beats per

minute, the systolic blood pressure is more than 80 mm Hg, and the

chest is clear (appreciating that atropine will not clear focal areas of
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aspiration). Sweating stops in most cases. A tachycardia is not a

contraindication to atropine since it can be caused by many factors. The

pupils will commonly dilate; however, this sign is not a useful endpoint

for initial atropine treatment because a delay exists before maximum

effect. However, very much dilated pupils are an indicator of atropine

toxicity.

Clinical judgment is needed about additional doses of atropine if the

heart rate and blood pressure are slightly below their targets but the

chest is clear. More atropine at this point might not be needed. Severe

hypotension might benefit from vasopressors. The value of

vasopressors versus higher doses of atropine is not yet clear24.

Once the patient is stable, start an infusion of atropine giving every

hour about 10–20% of the total dose needed to stabilise the patient.

Check the patient often to see if too much or too little atropine is being

given. If too little is given, cholinergic features will re-emerge after

some time. If too much is given, patients will become agitated and

pyrexial, and develop absent bowel sounds and urinary retention. If this

happens, stop the infusion and wait 30–60 min for these features to

settle before starting again at a lower infusion rate.

Continue the oxime infusion until atropine has not been needed for 12–

24 h and the patient has been extubated.
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Continue to review respiratory function. Intubate and ventilate patients

if tidal volume is below 5 mL/kg or vital capacity is below 15 mL/kg,

or if they have apnoeic spells, or PaO2 is less than 8 kPa (60 mm Hg)

on FIO2 of more than 60%.

Assess flexor neck strength regularly in conscious patients by asking

them to lift their head off the bed and hold it in that position while

pressure is applied to their forehead. Any sign of weakness is a sign

that the patient is at risk of developing peripheral respiratory failure

(intermediate syndrome). Tidal volume should be checked every 4 h in

such patients. Values less than 5 mL/kg suggest a need for intubation

and ventilation.

Treat agitation by reviewing the dose of atropine being given and

provide adequate sedation with benzodiazepines. Physical restraint of

agitated patients in warm conditions risks severe hyperthermia, which

is exacerbated greatly by atropine because it inhibits normal

thermoregulatory responses, including sweating. Adequate sedation is

therefore important.

Monitor frequently for recurring cholinergic crises due to release of fat

soluble organophosphorus from fat stores. Such crises can occur for

several days to weeks after ingestion of some organophosphorus.

Patients with recurring cholinergic features will need retreatment with

atropine and oxime.
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Management of Intermediate syndrome

Management is essentially that of rapidly developing respiratory

distress and respiratory failure. Delay in instituting ventilatory care will result

in death. Initiation of ventilatory care and maintenance of ventilatory care

often requires minimal doses of non-depolarising muscle relaxants. The use

of depolarising muscle relaxants such as suxamethonium is contraindicated in

OP poisoning.

The duration of ventilatory care required by patients may differ

considerably and it is usual for patients to need ventilatory support for 7-15

days and even up to 21 days. Weaning from ventilatory care is best carried

out in stages, with provision of continuous positive airway pressure prior to

complete weaning. Continuous and close monitoring of respiratory function

(arterial oxygen saturation, partial pressure of oxygen in arterial blood, partial

pressure of carbon dioxide in arterial blood) and acid-base status are an

absolute necessity.

Prophylactic antibiotics are usually not required unless there has

been evidence of aspiration of material into the lungs. Close monitoring of

fluid and electrolyte balance is mandatory in view of the profuse offensive

diarrhoea that most patients develop. Maintenance of nutrition,

physiotherapy, prevention of bed sores and other routine measures to

minimise discomfort during ventilatory care are necessary. Recovery from the
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intermediate syndrome is normally complete and without any sequelae. The

usefulness of oximes during the IMS remains uncertain. In animal

experiments, very early administration of oximes has prevented the

occurrence of myopathy. There are reports from developed countries where

administration of oximes at recommended doses and within 2 hours of

ingestion of OP insecticide did not prevent the onset of the IMS. Controlled

randomised clinical studies are necessary to evaluate the efficacy of oximes in

combating the IMS.
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OBSERVATION AND RESULTS
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AGE DISTRIBUTION

AGE(IN YRS) NO OF PATIENTS PERCENTAGE

< 20 20 26.70%

21-30 22 29.30%

31-40 18 24%

41-50 7 9.30%

> 50 8 10.70%

20

22

18

7
8

AGE DISTRIBUTION

< 20 21-30 31-40 41-50 > 50
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SEX DISTRIBUTION

MALE: FEMALE RATIO - 2.75:1

SEX NO OF PATIENTS PERCENTAGE

MALE 55 73.30%

FEMALE 20 26.70%

55

20

SEX DISTRIBUTION

MALE FEMALE
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TYPE OF COMPOUND

TYPE OF COMPUND NO OF PATIENTS PERCENTAGE

CHLORPYRIFOS 15 20%

ETHION 1 1.30%

DIMETHOATE 14 18.70%

MONOCROTOPHOS 9 12%

PHORATE 8 10.70%

TRICHLOROPHOS 4 5.30%

TRIAZOPHOS 7 9.30%

TENOPHOS 2 2.60%

QUINLPHOS 7 9.30%

PROFENOFOS 8 10.80%
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SLUDGE

SLUDGE NO OF PATIENTS PERCENTAGE

PRESENT 57 76%

ABSENT 18 24%

76%

24%

SLUDGE

PRESENT

ABSENT
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NECK MUSCLE WEAKNESS

NECK MUSCLE WEAKNESS NO OF PATIENTS PERCENTAGE

PRESENT 33 44%

ABSENT 42 56%

44%

56%

NECK MUSCLE WEAKNESS

PRESENT

ABSENT
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BLOOD PRESSURE

BLOOD PRESSURE NO OF PATIENTS PERCENTAGE

NORMOTENSIVE 65 86%

HYPERTENSIVE 10 14%

65
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0 10 20 30 40 50 60 70

NORMOTENSIVE

HYPERTENSIVE

BLOOD PRESSURE
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RESPIRATORY RATE

RESPIRATORY RATE NO OF PATIENTS PERCENTAGE

< 30 64 87.40%

> 30 11 12.60%

64

11

<  3 0 >  3 0

RESPIRATORY RATE
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PULSE RATE

PULSE RATE NO OF PATIENTS PERCENTAGE

< 60 7 9.30%

60-100 61 81.40%

> 100 7 9.30%

10%

81%

9%

PULSE RATE

< 60

60-100

> 100
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PIN POINT PUPIL

PIN POINT PUPIL NO OF PATIENTS PERCENTAGE

PRESENT 46 61%

ABSENT 29 39%

0

10

20

30

40

50

PRESENT ABSENT

46

29
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VENTILATORY SUPPORT

VENTILATORY SUPPORT NO OF PATIENTS PERCENTAGE

REQUIRED 25 33.30%

NOT REQUIRED 50 66.70%

25

50

0 10 20 30 40 50 60

REQUIRED

NOT REQUIRED

VENTILATORY SUPPORT
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END POINT

END POINT NO OF PATIENTS PERCENTAGE

DEATH 15 20%

RECOVERY 60 80%
15

60

D E A T H R E C O V E R Y

END POINT
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INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME NO OF PATIENTS PERCENTAGE

PRESENT 9 12%

ABSENT 66 88%

The incidence of intermediate syndrome in this study is 12%

INTERMEDIATE SYNDROME

PRESENT

ABSENT
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SERUM CHOLINESTERASE

SERUM CHOLINESTERASE

AGE(IN YRS) MEAN SD

< 20 2220 1837

21-30 2206 2023

31-40 2050 1732

41-50 1814 1064

>50 2905 3277

P VALUE - 0.891

NON SIGNIFICANT

ANOVA

Inference: No significant difference in mean serum cholinesterase between

different age groups.
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SERUM CHOLINESTERASE

SEX MEAN SD

MALE 2085 1828

FEMALE 2554 2920

P VALUE - 0.410

NON SIGNIFICANT

UNPAIRED T TEST

Inference: No significant difference in mean serum cholinesterase between

different sex.

2085

2554

0 500 1000 1500 2000 2500 3000

MALE
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TYPE OF COMPOUND VS SERUM CHOLINESTERASE

SERUM CHOLINESTERASE

TYPE OF COMPUND MEAN SD

CHLORPYRIFOS 3689 3280

ETHION 1946 0

DIMETHOATE 1157 320

MONOCROTOPHOS 1316 450

PHORATE 3825 2942

TRICHLOROPHOS 3185 2202

TRIAZOPHOS 1953 1209

TENOPHOS 3079 2645

QUINALPHOS 1270 489

PROFENOFOS 1065 126
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SERUM CHOLINESTERASE VS SLUDGE

SERUM CHOLINESTERASE

SLUDGE MEAN SD

PRESENT 1413 870

ABSENT 4731 3003

P VALUE -0.001

SIGNIFICANT

UNPAIRED T TEST

Inference: There is significant difference in mean serum cholinesterase on

the day of admission, between presence or absence of SLUDGE on admission
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NECK MUSCLE WEAKNESS VS SERUM CHOLINESTERASE

SERUM CHOLINESTERASE

NECK MUSCLE WEAKNESS MEAN SD

PRESENT 1559 1338

ABSENT 2722 2539

P VALUE - 0.020

SIGNIFICANT

UNPAIRED T TEST

Inference: There is significant difference in mean serum cholinesterase on

the day of admission between presence or absence of neck muscle weakness.
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PIN POINT PUPIL VS SERUM CHOLINESTERASE

SERUM CHOLINESTERASE

PIN POINT PUPIL MEAN SD

PRESENT 1547 1258

ABSENT 3262 2823

P VALUE - 0.001

SIGNIFICANT

UNPAIRED T TEST

Inference: There is significant difference in mean serum cholinesterase on

the day of admission, between presence and absence of pin point pupil.
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PIN POINT PUPIL

MEAN SERUM CHOLINESTERASE



57

VENTILATORY SUPPORT REQUIREMENT VS SERUM

CHOLINESTERASE

SERUM CHOLINESTERASE

VENTILATORY SUPPORT MEAN SD

REQUIRED 1107 249

NOT REQUIRED 3762 2472

P VALUE - 0.001

SIGNIFICANT

UNPAIRED T TEST

Inference: There is significant association between mean serum

cholinesterase levels on the day of admission and requirement of mechanical

ventilation.
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END POINTS VS SERUM CHOLINESTERASE

SERUM CHOLINESTERASE

END POINT MEAN SD

DEATH 1033 185

RECOVERY 2505 2329

P VALUE-0.017

SIGNIFICANT

UNPAIRED T TEST

Inference: There is significant association between mean serum

cholinesterase on admission and patient mortality.
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INTERMEDIATE SYNDROME VS SERUM CHOLINESTERASE

SERUM CHOLINESTERASE

INTERMEDIATE SYNDROME MEAN SD

PRESENT 1057 175

ABSENT 2367 2262

P VALUE - 0.049

SIGNIFICANT

UNPAIRED T TEST

Inference: There is significant difference in mean serum cholinesterase at

admission, between the patients who developed and those who did not

develop intermediate syndrome.
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AGE VS INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME

AGE(IN YRS) PRESENT ABSENT

< 20 2 18

21-30 4 18

31-40 3 15

41-50 0 7

> 50 0 8

P VALUE - 0.511

NON SIGNIFICANT

KRUSKAL WALLIS TEST

Inference: There is no significant influence of age on development of

intermediate syndrome with P value of 0.511
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SEX VS INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME

SEX PRESENT ABSENT

MALE 7 48

FEMALE 2 18

P VALUE - 0.748

ODDS RATIO - 1.31

NON SIGNIFICANT

CHI SQUARE TEST

Inference: There is no significant influence of sex on development of

intermediate syndrome with P value of 0.748
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TYPE OF COMPOUND VS INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME

TYPE OF COMPUND PRESENT ABSENT

CHLOROPYRIFOS 0 15

ETHION 0 1

DIMETHOATE 4 10

MONOCHROTOPHOS 1 8

PHORATE 0 8

TRICHLOROPHOS 1 3

TRIAZOPHOS 1 6

TENOPHOS 0 2

QUINOLPHOS 1 6

PROFENOFOS 1 7

The occurence of intermediate syndrome was more frequent in Dimethoate

compound.
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PRESENCE OF SLUDGE VS INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME

SLUDGE PRESENT ABSENT

PRESENT 8 49

ABSENT 1 17

P VALUE - 0.334

ODDS RATIO - 2.77

NON SIGNIFICANT

CHI SQUARE TEST

Inference: There is no significant relation between presence of SLUDGE

and intermediate syndrome with P value of 0.334
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NECK MUSCLE WEAKNESS AT ADMISSION VS INTERMEDIATE

SYNDROME

INTERMEDIATE SYNDROME

NECK MUSCLE WEAKNESS PRESENT ABSENT

PRESENT 2 21

ABSENT 7 35

P VALUE - 0.161

ODDS RATIO - 0.323

NON SIGNIFICANT

CHI SQUARE TEST

Inference: There is no significant relation between presence of neck muscle

weakness during admission and development of intermediate syndrome with

P value of 0.161.
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PIN POINT PUPIL VS INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME

PIN POINT PUPIL PRESENT ABSENT

PRESENT 7 34

ABSENT 2 27

P VALUE - 0.280

ODDS RATIO - 2.42

NON SIGNIFICANT

CHI SQUARE TEST

Inference: There is no significant relation between presence of pin point

pupil and development of intermediate syndrome with P value of 0.280
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VENTILATORY SUPPORT REQUIREMENT VS INTERMEDIATE

SYNDROME

INTERMEDIATE SYNDROME

VENTILATORY SUPPORT PRESENT ABSENT

REQUIRED 8 17

NOT REQUIRED 1 49

P VALUE - 0.001

ODDS RATIO - 23.5

SIGNIFICANT

CHI SQUARE TEST

Inference: There is significant relation between presence of intermediate

syndrome and requirement of ventilation with P value of 0.001
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MORTALITY VS AGE

END POINT

AGE(IN YRS) DEATH RECOVERED

< 20 5 15

21-30 3 19

31-40 5 13

41-50 1 6

> 50 1 7

P VALUE - 0.741

NON SIGNIFICANT

KRUSKAL WALLIS TEST

Inference: There is no significant relation between mortality and age with P

value of 0.741

5
3

5

1 1

15

19

13

6
7

0
2
4
6
8

10
12
14
16
18
20

< 20 21-30 31-40 41-50 > 50

END POINT

DEATH RECOVERED



68

MORTALITY VS SEX

END POINT

SEX DEATH RECOVERED

MALE 12 43

FEMALE 3 17

P VALUE - 0.514

ODDS RATIO - 1.5

NON SIGNIFICANT

CHI SQUARE TEST

Inference: There is no significant relation between mortality and sex of

patient with P value of 0.514.
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MORTALITY VS TYPE OF COMPOUND

END POINT

TYPE OF COMPUND DEATH RECOVERED

CHLOROPYRIFOS 2 13

ETHION 0 1

DIMETHOATE 4 10

MONOCHLOROPHOS 3 6

PHORATE 0 8

TRICHLOROPHOS 1 3

TRIAZOPHOS 1 6

TENOPHOS 0 2

QUINOLPHOS 1 6

PROPEHENOPAS 3 5

The mortality percentage was more with monocrotophos, followed by

dimethoate.
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END POINT VS PRESENCE OF SLUDGE

END POINT

SLUDGE DEATH RECOVERED

PRESENT 15 47

ABSENT 0 18

P VALUE - 0.015

ODDS RATIO - 1.4

SIGNIFICANT

CHI SQUARE TEST

Inference: There is significant relation between mortality and presence of

sludge with P value of 0.015.
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MORTALITY VS PRESENCE OF NECK MUSCLE WEAKNESS

DURING ADMISSION

END POINT

NECK MUSCLE WEAKNESS DEATH RECOVERED

PRESENT 12 21

ABSENT 3 39

P VALUE - 0.002

ODDS RATIO - 7.42

SIGNIFICANT

CHI SQUARE TEST

Inference: There is significant relation between mortality and presence of

neck muscle weakness during admission with P value of 0.002.
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MORTALITY VS PRESENCE OF PIN POINT PUPIL

END POINT

PIN POINT PUPIL DEATH RECOVERED

PRESENT 12 34

ABSENT 3 26

P VALUE - 0.097

ODDS RATIO - 3.05

NON SIGNIFICANT

CHI SQUARE TEST

Inference: There is no significant relation between mortality and presence of

pin point pupil with P value of 0.097
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VENTILATORY SUPPORT REQUIREMENT VS MORTALITY

END POINT

VENTILATORY SUPPORT DEATH RECOVERED

REQUIRED 15 10

NOT REQUIRED 0 50

P VALUE - 0.001

ODDS RATIO - 6.00

SIGNIFICANT

CHI SQUARE TEST

Inference: There is significant relation between mortality and requirement of

ventilator support with P value of 0.001.Patient with poor prognosis has 6

times higher chance of requiring ventilator support.
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MORTALITY VS INTERMEDIATE SYNDROME

INTERMEDIATE SYNDROME

END POINT PRESENT ABSENT

DEATH 4 5

RECOVERY 11 55

P VALUE - 0.05

ODDS RATIO – 4

SIGNIFICANT

CHI SQUARE TEST

Inference: There is significant relation between mortality and presence of

intermediate syndrome with P value of 0.05

4 5

11

55

P R E S E N T A B S E N TINTERMEDIATE SYNDROME

END POINT
DEATH RECOVERY
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DISCUSSION

Around 80% of the patients in the study were in 15 to 40 years age

group. This is comparable to Nehal et al32, Emerson et al30, Harshad et al31

and Vikram et al28, suggesting suicidal poisoning with OPC compounds is

common in 20 to 40 years of age. Males have consumed OPC poison 2.75

times more than that of females. Chlorpyrifos followed by dimethoate is the

most common OPC compound consumed by patients in this study, as

compared to Edwin et al25 (Chlorpyrifos), Harshad et al31 (Dimethoate),

Dayanand et al29 (Dimethoate), which were all studies done in India. It

suggests that these are the organophosphate compounds readily available for

suicidal poisoning in India.

Signs and symptoms suggestive of SLUDGE were present in

76% of patients at the time of admission. Neck muscle weakness was present

in 44% of patients at the time of admission. Pulse rate at admission was

within normal limits in around 80% of patients and less than 10% had

bradycardia [Bhattarai et al26 (12.8%), Edwin et al25 (25%), Harshad et al31

(14%)] while another 10% had tachycardia. Pin point pupil was present in

61% of patients at the time of admission which is comparable Harshad et al31

(62%).

Around 33% of patients required ventilatory support during

hospital stay, compared to Edwin et al25 (17%) and Harshad et al31 (39%).
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The mortality due to OPC poisoning in this study was 20%, compared to

Edwin et al25 (26%), Nehal et al32 (33%) and Dayanand et al29 (21%). The

incidence of intermediate syndrome in this study was 12%. This incidence

rate is comparable to Edwin et al25 (7%), Nehal et al32 (10%). But in a similar

Indian study, Harshad et31 al the incidence was 37%. This was because 64%

of patients in that study had consumed Dimethoate, a organophosphate

compound commonly associated with intermediate syndrome. Even in this

study, Dimethoate is the compound most frequently associated with

development of intermediate syndrome.

No significant difference was found in mean serum

cholinesterase between different age groups. No significant difference was

found in mean serum cholinesterase between males and females. There was

significant difference in mean serum cholinesterase between patients with

presence or absence of SLUDGE at the time of admission. There was also

significant difference in mean serum cholinesterase between patients with

presence or absence of neck muscle weakness. The serum cholinesterase

values significantly correlated with the presence or absence of pin point pupil.

The serum cholinesterase level was significantly lower in those

patients who required ventilator support. The serum cholinesterase level was

significantly lower in the patients who died when compared to those who

survived. Hence low serum cholinesterase level was associated with increased
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mortality. This finding is concurrent with previous studies like Goswamy et

al27 and Nehal et al32. Low serum cholinesterase was associated with higher

incidence of intermediate syndrome. Age and sex did not significantly affect

the incidence of intermediate syndrome.

The occurrence of intermediate syndrome was more frequent in

Dimethoate compound which is comparable to Harshad et al31. There was no

significant relation between the presence of SLUDGE, Neck muscle

weakness and Pin point pupil at admission and the incidence of intermediate

syndrome. There was significant relation between presence of intermediate

syndrome and requirement of ventilation with p value 0.001. Thus there was

higher frequency of ventilator requirement in those with intermediate

syndrome.

Mortality was not significantly related to sex and age of patients.

There is significant relation between mortality and presence of sludge with P

value of 0.015, which is concurrent with the results of Edwin et al25. There

was significant relation between mortality and presence of neck muscle

weakness during admission with P value of 0.002. There was no significant

relation between mortality and presence of pin point pupil with P value of

0.097. There was significant relation between mortality and requirement of

ventilator support with P value of 0.001, suggesting higher mortality in those

patients requiring ventilator support, which is comparable to Bhattarai et al26
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(50% mortality in patients who required mechanical ventilation). In this

study, those patients who developed intermediate syndrome had an increased

requirement for ventilator support with P value of 0.001. There was also

significantly higher mortality among patients with intermediate syndrome,

which was already demonstrated in Nehal et al32 and Edwin et al25, where the

mortality in intermediate syndrome was about 80% and 100% respectively.
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CONCLUSION

The present study had majority of OPC poisoning cases belonging to

the younger age group. The most common compound consumed in this study

was Chlorpyrifos and was associated with lesser mortality percentage, with

Monocrotophos being associated with highest mortality percentage .This

study has found out that a low serum cholinesterase on the day of  admission

correlated positively with severity of acute nicotinic and muscarinic

manifestations, as well as with development of intermediate syndrome and

thereby a poor outcome. The incidence of intermediate syndrome in this study

was 12%, with Dimethoate being the most common OP compound

responsible. Intermediate syndrome is an important complication of OPC

poisoning and should be treated adequately. Complete recovery from skeletal

muscle weakness occurs in IMS, provided ventilatory care is adequate.

Therefore the treating physician has to be watchful for the development of

intermediate syndrome, as early recognition and management provides good

survival benefit.
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ANNEXURE 1 - ABBREVIATIONS

Ach – Acetyl choline

AchE – Acetyl cholinesterase

AchR – Acetyl choline Receptor

BuChE – Butryl cholinesterase

CVS- CardioVascular system

CNS- Central Nervous System

CYP- Cytochrome P

GIT- Gastro Intestinal Tract

HETP- Hexa Ethyl Tetra Phosphate

IMS – Intermediate Syndrome

NMDA- N- methyl-D -aspartate

OPC – Organo phosphorus compound

OPIDN - Organo phosphorous induced delayed neuropathy

PON10 – Paroxonase 10



RBC – Red blood corpuscle

SLUDGE – Salivation, Lacrimation, Urination, Defecation, Gastrointestinal

Distress, Emesis

TLC – Thin layer chromatography

TVMCH – Tirunelveli Medical College Hospital

WHO- World Health Organisation

VX - Venomous agent X



ANNEXURE 2 - PROFORMA

Name: Age: Sex :

IP No:

Date of admission: date of discharge/death:

Name of the OPC compound:

Brought within 24 hour s : yes/ no

On admission:

Pulse rate: BP: Respiratory Rate:

Pinpoint pupils: yes/ no

SLUDGE: yes/ no

Motor cranial nerve palsies / proximal limb weakness: yes/ no

Neck muscle weakness: yes/ no

Respiratory failure requiring ventilatory support : yes/ no



At 48 hours / 72 hours / 96 hours :

Pulse Rate: BP: Respiratory Rate:

Pinpoint pupils: yes/ no

SLUDGE: yes/ no

Motor cranial nerve palsies / proximal  limb weakness: yes/ no

Neck muscle weakness : yes/ no

Respiratory failure requiring ventilatory support : yes/ no

Investigations on admission :

Hb: PCV: PLC:

TC: DC:

RBS: S.creatinine:

S. Cholinesterase:

Atropine given : yes/no



Pralidoxime  given : yes/no

Outcome : Recovery/Death



ANNEXURE 3 – MASTER CHART
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