




































• A)cholinergic Toxidrome ( 3 sets of sign and symptoms) =Acute phase 

• Due to accumulation of ACh at three sites :
• At postganglionic muscarinic synapses leads to Parasympathetic activity of 

smooth muscle and increased activity in postganglionic sympathetic receptors for 
sweat glands.This results in the symptoms and signs that can be remembered 
with the mnemonic SLUDGE/DUMBELS

• At nicotinic motor end plates causes persistent depolarization of skeletal muscle 
(analogous to that of succinylcholine), resulting in fasciculation, progressive 
weakness, hypotonicity ,hypertension, tachycardia, and pallor.

• As OPs cross the blood-brain barrier, they cause anxiety, emotional instability, 
restlessness, confusion, ataxia, tremors, seizures, and coma.



B) Intermediate Syndrome

• Timing: 24-96 hours after exposure.
• What is it? Weakness of neck, trunk, proximal muscles, and respiratory muscles with 

relative sparing of distal muscle group 
• The Danger: Potentially lethal respiratory failure after the patient seemed to improve.

C) Organophosphate –induced delayed neuropathy OPIDN 
Timing : 1-3 weeks later 
• Affected patients present with transient, painful “stocking-glove” paresthesia followed by a 

symmetrical motor poly-neuropathy characterized by flaccid weakness of the lower 
extremities, which ascends to involve the upper extremities.

• Sensory disturbances are usually mild. Delayed neurotoxicity primarily affects distal muscle 
groups, but in severe neurotoxicity, proximal muscles groups may also be affected.

• Note : The risk of developing OPIDN is not related to the severity of the initial cholinergic poisoning.

Some potent cholinergic agents (e.g., parathion) do not cause OPIDN .Conversely, some agents (e.g., TOCP) cause little cholinergic 
illness but are known to cause OPIDN.



“STOCKING-GLOVE” PARESTHESIA



• DIAGNOSIS & INVESTIGATION

• Some of the above symptoms can be confused with influenza (flu), 
heat prostration, alcohol intoxication, exhaustion, hypoglycaemia, 
asthma, gastroenteritis, Acute Respiratory Distress Syndrome (ARDS), 
pneumonia, and brain haemorrhage.

• A good history (e.g., farmer, smell of pesticides on clothes) is crucial 
to avoid misdiagnosis.

• The diagnosis of cholinergic toxicity is a clinical diagnosis. It is based 
on the patient’s history ,signs and symptoms . Lab tests come later to 
confirm and guide management, but they MUST NOT delay 
treatment."

• Treatment should NEVER wait for lab results!



1. Cholinesterase Levels
This is the core lab test

• Normal ranges of RBC and serum cholinesterase vary widely between individuals.
• "A low Plasma Cholinesterase is a strong sign of poisoning. But remember: A severely poisoned patient could still 

have a 'low-normal' level if their baseline was very high!"
• The point at which various authors have suggested that toxicity begins to appear ranges from40% to 75% of 

normal values



2.Recommended Studies:
•  CBC, Glucose, BUN, Electrolytes
•  Prothrombin Time, Liver Function Studies, Amylase
•  Common Findings:
•  Leukocytosis and Hemoconcentration
•  Acidosis (Metabolic and/or Respiratory)
•  Electrolyte Imbalance: Hyperglycemia, Hypokalemia, Hypomagnesemia
•  Elevated Amylase and Liver Enzymes
•  Note:
•  · Pretreatment metabolic/respiratory acidosis directly correlates with severity of poisoning and mortality.

3· Electrocardiogram (ECG):
•  Most Common: Prolonged QT interval
•  Common Arrhythmias: Sinus Tachycardia and Sinus Bradycardia (equally frequent)
•  Rare Findings: ST-segment elevation, complete heart block
 4· Chest X-Ray: May show pulmonary edema, but has limited impact on clinical 
management.



• Initial management :
• Decontamination : 
The 1st priority in managing patients is to prevent secondary exposure and injury to others in 
their proximity because of contaminated skin, clothing, hair, or emesis.
Remove contaminated clothing and wash the skin thoroughly with soap and water, while 
protecting responders with personal protective equipment (PPE).
 Irrigate the eyes of patients who have had ocular exposure using isotonic sodium chloride solution 
or lactated Ringer's solution Morgan lenses can be used for eye irrigation.
•  Secure Airway :
Moderately to severely poisoned patients with markedly depressed mental status 
require100% oxygen and immediate endo-tracheal intubation
Airway control and adequate oxygenation are essential in cholinergic toxidrome.
 Intubation may be necessary in cases of respiratory distress due to 
laryngospasm,bronchospasm, bronchorrhea, or seizures.
Immediate aggressive use of atropine may eliminate the need for intubation.
❖Data is lacking to show that any of the following treatments improve the outcome in 

poisoned patients:Activated charcoal, Cathartics (laxatives), Gastric lavage, Syrup of 
ipecac (induce vomiting)



Pharmacological treatment :
1.Atropine:
MOA:
competes with acetylcholine at muscarinic receptors, preventing cholinergic activation
Dose:
• For moderate to severe cholinergic toxicity, atropine should be administered beginning at a dose of 2 to 5 mg IV for 

adults and 0.05 mg/kg IV for children. If no effect is noted the dose should be doubled every three to five minutes 
until pulmonary muscarinic signs and symptoms are alleviated.

• Atropine dosing should be titrated to the therapeutic end point of the clearing of respiratory secretions and the 
cessation of broncho-constriction.

• Tachycardia and mydriasis are NOT appropriate markers for therapeutic improvement as they may indicate 
continued hypoxia, hypovolemia, or sympathetic stimulation•

•  In patients with severe poisoning, HUNDREDS of milligrams of atropine by bolus andCONTINUOUS INFUSION 
may be required over the course of SEVERAL DAYS.

Contraindication :
Documented hypersensitivity and narrow- angle glaucoma .
Side effects :
• Blurred vision.• Dry mouth.• Inability to sweat.• Muscle fasciculations.• Mydriasis.• Paralytic ileus• Pyrexia.
• Tachycardia



• Note:
Atropine is the only antidote needed to treat cholinesterase inhibition 
resulting from carbamate exposure, as carbamates bind to 
acetylcholinesterase reversibly .



2.Pralidoxime (2-PAM,Protopam )
• MOA:
2-PAM attaches to cholinesterase inhibitors that have blocked cholinesterase and removes them from the enzyme, 
thereby reactivating it.
• Some cholinesterase inhibitors after a time will form a permanent bond (Aging), after which 2-PAM is no longer 
effective. Aging occurs in the phosphorylated enzyme bond within 2 min-12 hrs.
• Since atropine does not bind to nicotinic receptors, it is ineffective in treating neuromuscular dysfunction. 
Pralidoxime (2-PAM) and other oximes, such as HI-6 and obidoxime, are cholinesterase reactivating agents that are 
effective in treating both muscarinic and nicotinic symptoms. 
• Pralidoxime should NOT be administered Without concurrent atropine in order to prevent worsening symptoms 
due to transient oxime-induced acetylcholinesteraseinhibition.
• Current recommendation is administration within 48 h of OP poisoning.
• Dose:
• The current WHO recommendation for IV bolus therapy with pralidoxime is at least 30mg/kg in adults, and 25 to50 
mg/kg for children, based upon the severity of symptoms.
• Pralidoxime should be administered slowly over 30 minutes, since rapid administration has occasionally been 
associated with cardiac arrest, and slow administration prevents the muscle weakness that results from the 
transient inhibition of acetylcholinesterase as pralidoxime binds to the enzyme
.• After the bolus dose, it appears that superior antidotal effects occur with pralidoxime given as a continuous 
infusion of at least 8 mg/kg per hour in adults and 10 to 20 mg/kg per hour for children.
• Side effect:
• 2-PAM can cause brief adverse effects such as dizziness and blurred vision;hypertension may occur (increasing 

infusion time to 30-40 min can help reduce this effect).



3.Diazepam(Valium,Diastat,Diazemuls)
• Used for treatment of seizures.
• MOA:
 Depresses all levels of CNS by increasing activity of GABA.
• Prophylactic diazepam has been shown to decrease neuro-cognitive dysfunction after 
organophosphorus agent poisoning .
• This led, in part, to the US military development of a 10 mg auto-injector of diazepam for use 
in the setting of chemical attack
Dosing:
Adult:
5-15 mg IV q5-10 min, repeat; consider higher doses if needed.
Pediatric:
0.05-0.3 mg/kg/dose IV q5-10 min.



Medico-Legal Aspect 
• Patients exposed to organophosphate (OP) should be observed for at least 12 hours 

in a high acuity setting; .toxicity after this is unlikely

• Because of the risk of respiratory depression or recurrent symptoms after resolution 
of an acute cholinergic crisis, hospitalizing all symptomatic patients for at least 48 
hours.following resolution of symptoms is recommended

• The symptoms of OP poisoning can mimic other toxicities and disease processes. 
The clinician must keep in mind that misdiagnosis is a potential medicolegal pitfall




