
 
 
 
 
 
 
 
Anesthetic	  Pearls:	  	  	  	  The	  Anesthetic	  Management	  and	  Implications	  of	  Organophosphate	  Poisoning	  
 
Many organophosphates are potent nerve agents, functioning by inhibiting the action of acetylcholinesterase (ACh) in nerve 

cells.  These compounds are one of the most common causes of poisoning worldwide and are frequently intentionally used 
in suicides in agricultural areas.  Organophophate poisoning may cause what is known as the 'suicide impulse’, which may 
lead to the high level of suicides in some sectors of the agricultural industry. 

 
Examples: 

1. Insecticides (Malathion, Parathion, Diasinon) 
2. Nerve gases (Soman, Sarin, Tabun, VX) 
3. Ophthalmic agents (Echothiophate, 

Isoflurophate) 
4. Antihelmintics (Trichlorfon) 
5. Herbicides (DEF, Merphos) 

 
Pathophysiology: 

Organophosphates target the acetylcholinesterase 
enzymes in both the plasma and blood.  The side 
effects of this organophosphate poisoning occur 
secondary to the buildup of excess acetylcholine.  
The effects of organophosphate poisoning are 
recalled using the mnemonic “SLUDGE” (Salivation, 
Lacrimation, Urination, Defecation, GI motility 
[diarrhea], Emesis / Erection) along with pupillary 
constriction, bronchoconstriction, and bradycardia. 

 
Treatment: 

Atropine can be used as an antidote in conjunction with Pralidoxime (2-PAM) or other pyridinium oximes (Trimedoxime 
or Obidoxime).  Atropine is muscarinic antagonist and thereby blocks the action of acetylcholine peripherally leading to a 
reduction of the cholinergic / muscarinic symptoms.  Pralidoxime (2-pyridine aldoxime methyl chloride / 2-PAM) belongs 
to the “-oxime” family that bind to organophosphate-inactivated acetylcholinesterase. 

 
Pralidoxime Mechanism of Action: 

2-PAM binds to the active site where a cholinesterase inhibitor has attached.  It then binds to the inhibitor and removes the 
organophosphate from cholinesterase, allowing it to work again normally (regenerating / reactivating of 
acetylcholinesterase).  After a period of time, some inhibitors can develop a permanent bond with cholinesterase where 
oximes such as Pralidoxime can not reverse the bond. 

 
Dosage: 

• Adults:  30 mg/kg (typically 1-2 g), administered IV over 15–30 minutes and may be repeated in 60 minutes (may 
also be given as a 500 mg/hr continuous IV infusion). 

• Children:  20–50 mg/kg followed by a maintenance infusion at 5–10 mg/kg/hr (IV infusions can lead to respiratory 
or cardiac arrest if given too quickly). 

 
Interactions: 

When Atropine and 2-PAM are used together, the signs of atropinization (flushing, mydriasis, tachycardia, dryness of the 
mouth) may occur earlier than might be expected when Atropine is used alone.  This is especially true if the total dose of 
Atropine has been large and the administration of 2-PAM has been delayed.  Since Barbiturates are potentiated by the 
anticholinesterases, they should be used cautiously in the treatment of convulsions.  Morphine, Theophylline, 
Aminophylline, Succinylcholine, Reserpine, and Phenothiazine-type tranquilizers should be avoided in patients with 
organophosphate poisoning.  These precautions should be kept in mind in the treatment of anticholinesterase poisoning, 
although they do not bear directly on the use of Pralidoxime. 
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