Georgia Poison Center GUIDELINE for Organophosphate Exposure 
The on-call toxicologist should be consulted in all acute symptomatic cases as well as chronic exposures concerned about long-term health effects.

This guide should not be used for chemical weapons attacks or nerve agents, please refer to separate guidelines for these:
- Protocol for CHEMPACK Release 
- Nerve Agents Georgia Poison Center Brief Recommendations for Hospitals   
- Biological or Radiation Release, Guidelines for Management of a Chemical      
    Attack
- Chemical Warfare Agent Characteristics 

What is an organophosphate?  
Organophosphates are chemicals used as pesticides and insecticides. They also have extensive application in manufacturing plastics and solvents. Common organophosphate pesticides include: 
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- Parathion 
- Acephate 
- Chlorpyrifos 
- Dichlorvos  
- Malathion 
- Fenthion 
[bookmark: _heading=h.gjdgxs]
Organophosphates bind to and block the acetylcholinesterase enzyme, preventing the breakdown of the neurotransmitter acetylcholine. This results in a buildup of acetylcholine in the synapse and excessive stimulation of muscarinic and nicotinic receptors. A wide range of signs and symptoms can develop depending on which receptor is being stimulated (muscarinic or nicotinic) by acetylcholine and the respective organ being stimulated. The primary treatment includes blocking the muscarinic receptor with atropine and liberating acetylcholinesterase with pralidoxime by breaking the organophosphate-acetylcholinesterase bond.  Of note within the broad category of organophosphates that contain a P=S bond and referred to as thions. These require biological activation within the body to become toxic and thus can have a delay in the onset of presenting symptoms 


Triage/ If the caller is a layperson:

· Time of exposure, current symptoms if any, existing medical problems/ medications in use, post exposure therapy, if any, exact name of product and concentrations and quantities involved, age(s) and weight(s) of patient(s).

· Trivial, accidental exposures involving diluted substances, such as small dermal or ocular exposure with rapid flushing, or no more than a lick and the patient is completely asymptomatic, may remain at home or in the workplace with GPC standard follow-up procedures within 1 hour of the call.   

· Any reports of exposures involving inhalational exposure, prolonged dermal or ocular exposure, and more than a lick ingested, or exposure with intent despite symptoms should be referred to the nearest emergency department
Decontamination: 

· In a patient who has skin contamination with a liquid or powder form of organophosphate, providers should protect their skin, mucus membranes and respiratory systems with the appropriate personal protective equipment (PPE).  

· In the field, first responders should follow their local decontamination protocols and involve their HAZMAT teams.

· First receivers should potentially use an Air Purifying Respirator (APR), or a Powered Air Purifying Respirator (PAPR) fitted with the appropriate cartridge filter. Many pesticides require a chemical cartridge for organic vapors and particulates. When in doubt, please consult the toxicologist on call for specific recommendations regarding the chemical in question.   They should use double layer protective gloves, chemical resistant suit with openings taped, and chemical protective boots.  

· In some situations, when an APR or PAPR are not available and the contamination is deemed limited or minor, an N-95 mask in addition to the gloves, suit, and shoe protective coverings may be appropriate. In general liquid organophosphates have low volatility at room temperature and may not represent a significant risk from vapor exposure. 
 
· Dry Decontamination: Remove all clothing, jewelry, shoes. Leave them at the scene in a double bag. Remove visible adherent solids with a microfiber towel or gauze. Blot away visible adherent liquids. 

· Wet Decontamination: Copious irrigation of the skin, eyes, or hair with water in cases of dermal exposure.  

· Dry Patient: With towels to remove residual water.

· Oral ingestions do not require external decontamination unless they have emesis that has gotten on to their clothing. Emesis and feces can contain organophosphate and should be handled with caution. 

· N-95 mask, gloves and gown if available should be appropriate PPE for hospital and prehospital providers after decontamination.  
 
Prehospital Care 
· In addition to decontamination, prehospital care should focus on providing supportive care, as well as administering atropine and pralidoxime, if available.  
 
· Identify the suspected xenobiotic if possible, paying attention to both the active and inactive ingredients.  Many organophosphates have petroleum or other hydrocarbons as distillates that can cause pneumonitis if aspirated. Some products contain other pesticides like pyrethroids. 

· Signs and symptoms vary and depend on a variety of factors including: 
· Type of organophosphate  
· Dose  
· Route of exposure (e.g., oral exposure may cause more vomiting) 
· Presence of inactive ingredients or other pesticides 
· Time since exposure (i.e., some organophosphates need activation in the liver which may delay the presentation. Dermal exposures may have delayed onset of toxicity)  

· Muscarinic signs and symptoms that are due to excessive acetylcholine at muscarinic receptor sites (and will respond to atropine): 
· DUMBBBELS (Diarrhea, Urination, Miosis (pinpoint pupils), Bradycardia, Bronchorrhea, Bronchoconstriction, Emesis, Lacrimation, Salivation) 
· Of these the most dangerous are known as the Killer Bs, Bradycardia, Bronchorrhea, and Bronchoconstriction.  


· Nicotinic signs and symptoms that are due to excessive acetylcholine at nicotinic receptor sites (and will respond to pralidoxime) 
· A useful mneumonic to remember these is the days of the week (MTWtHF):
· Monday-Mydriasis
· Tuesday- Tachycardia
· Wednesday- Weakness 
· Thursday- Hypertension 
· Friday- Fasciculations 

Initial Treatment:  
· 100% oxygen should be applied to all patients with symptoms of respiratory distress. Suction may be needed for respiratory secretions, as needed.

Consider consultation with a toxicologist when
 considering atropine and pralidoxime initiation.

· Atropine - 2 mg intravenous (IV) or intramuscular (IM) for adults, 0.02 mg/kg IV/IM for children. Consider atropine when any muscarinic symptoms are present (exception: miosis only). The end point of therapy is improved respiratory secretions and decreased respiratory distress. Repeat dosing may be required every 3 to 5 minutes.  Markers such as tachycardia or mydriasis (aka. atropinization) are not appropriate indications to discontinue atropine therapy, especially if secretions are still present. 
 
· Pralidoxime- useful in treating the nicotinic effects that are not altered by the administration of atropine, specifically tachycardia, fasciculations, and neuromuscular weakness.  The dose is a 2g IV/IM bolus delivered over 30 minutes for adults and 50 mg/kg IV/IM for pediatric patients  
 
· Patients who have active seizure activity should be treated with diazepam 10 mg IV/IM for adult patients and 0.5 mg/kg IV/IM for pediatric patients in conjunction with atropine and pralidoxime.  
 
Emergency Department management  
· In addition to standard supportive care, management should focus on the decision to start and/or continue atropine and pralidoxime started by EMS.  
 
· If the patient requires intubation, rocuronium is the preferred paralytic. We do not recommend the use of succinylcholine as a paralytic since it is broken down by acetylcholinesterase which could result in prolonged paralysis.  
 
· Atropine dosing should be titrated to decreased secretions and resolution of bronchoconstriction as above. Please note that the initial dose of atropine to achieve control in severe poisonings could be >10 mg.  
 
· Once the loading dose of atropine has been given, the patient should be started on a continuous infusion of 10% of the initial dose per hour. Thus, if the initial dose of atropine needed to achieve initial control was 6 mg, then the drop should be started at 0.6 mg/hr 
 
· After initial pralidoxime bolus, described above, the patient should be started on an infusion of 8 mg/kg/hr IV or 500 mg/hr IV. 

· If the patient develops seizures, they should be treated with 5-10 mg IV/IM of diazepam 


· Disposition:
Most patients will develop symptoms in 6 hours,
but some may be delayed up to 12 hours.
· Dermal exposure may delay the development of toxicity, with the highest risk being malathion.
· Certain volatile agents, such as dichlorvos, have the highest risk of inhalational exposure, and should be observed for pulmonary symptoms closely 
· Exposure to a thion organophosphate chemical (OPC) may contribute the delay in the development of toxicity
· Fat soluble OPCs like fenthion may have initial subtle effects followed by delayed toxicity.
· Asymptomatic patients, including children who have exploratory ingestions, who do not receive atropine or pralidoxime should be monitored on telemetry for a minimum of 12 hours.
· Patients who receive atropine or pralidoxime should be admitted to the hospital in an intensive care unit (ICU) for a minimum of 48 hours and at least 12 hours without any symptoms. 
· Once the pralidoxime and atropine infusions have been stopped, the patient should be monitored on telemetry for at least 24 hours. 

Hospital Management 

· Inpatient hospital management should focus on continuing atropine and pralidoxime infusions for at least 24 hours with continuous telemetry monitoring  
 
· Atropine dosing should be titrated to the following parameters: 
· Heart Rate >80 
· Clear Lungs to auscultation  
·      Systolic BP >80  
· Dry axilla 

· Atropine toxicity should be monitored for while the patient is receiving an infusion. Signs of atropine toxicity include: 
· Confusion 
· Pyrexia 
· Absent Bowel Sounds  
· Urinary retention  

· If atropine toxicity develops, the rate should be decreased to half of the infusion rate and observed for symptom resolution over the next hour. If symptoms do not improve over the next hour the infusion should be stopped. If symptoms improve after decreasing the rate, then the atropine dose should be continued at that rate.

· Atropine infusions should be continued for 24 hours, then weaned slowly, 10-20% decrease per hour, over several hours. The patient should be closely monitored for the redevelopment of symptoms.
  
· Pralidoxime should also be continued for 24 hours, without the need to titrate or wean off.

· Once the pralidoxime and atropine infusions have been stopped, the patient should be monitored on telemetry for 24 hours.  
 
Intermediate Syndrome  
Can occur 24-96 hours after exposure, particularly in exposure to high fat-soluble compounds. 
· Symptoms can include: 
· Neck flexion weakness  
· Decreased deep tendon reflexes  
· Cranial nerve abnormalities  
· Proximal muscle weakness  
· Respiratory insufficiency  
· Treatment is supportive, including prolonged intubation.
· Atropine and Pralidoxime should be continued during this time.  
· Risk factors include inadequate dosing of oximes. 
 

References: 
Tuovinen K. Organophosphate-induced convulsions and prevention of neuropathological damages. Toxicology. 2004 Mar 1;196(1-2):31-9. doi: 10.1016/j.tox.2003.10.013. PMID: 15036754. 

Groszek B, Pach J, Kłys M. Intermediate syndrome in acute fenitrothion poisoning. Przegl Lek. 1995;52(5):271-4. PMID: 7644694. 

Eddleston M, Buckley NA, Eyer P, Dawson AH. Management of acute organophosphorus pesticide poisoning. Lancet. 2008 Feb 16;371(9612):597-607. doi: 10.1016/S0140-6736(07)61202-1. PMID: 17706760; PMCID: PMC2493390. 

Eddleston M, Szinicz L, Eyer P, Buckley N. Oximes in acute organophosphorus pesticide poisoning: a systematic review of clinical trials. QJM. 2002 May;95(5):275-83. doi: 10.1093/qjmed/95.5.275. PMID: 11978898; PMCID: PMC1475922. 

World Health Organization. Environmental Health Criteria No 63. Organophosphorus Pesticides: A General Introduction. World Health Organization, Geneva 1986. 
Bird, S. Organophoshate and carbamate poisoning. UptoDate. https://www.uptodate.com/contents/organophosphate-and-carbamate-poisoning?search=organophosphate%20poisoning&source=search_result&selectedTitle=1%7E24&usage_type=default&display_rank=1#H12 

Adeyinka A, Muco E, Regina AC, et al. Organophosphates. [Updated 2023 Nov 12]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK499860/ 
Roberts DM, Aaron CK. Management of acute organophosphorus pesticide poisoning. BMJ. 2007 Mar 24;334(7594):629-34. doi: 10.1136/bmj.39134.566979.BE. PMID: 17379909; PMCID: PMC1832029.



Rev 3.2025
