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OP agent





Variation in OP toxicity

• Variable animal toxicity –

from extremely high (WHO Class Ia eg phorate) to slightly

hazardous (WHO Class III eg azamethiphos)

• Variable speed of activation – some cause respiratory arrest after 

just 15-30 minutes (eg dichlorvos), while others may take many 

hours (eg fenthion)

• Variable pharmacokinetics - fat soluble OPs sequester in fat and 

cause intermittent poisoning over many days. Water soluble OPs 

tend to cause poisoning for shorter periods.

Overall, OP poisoning in humans is not homogenous



Value of gastric decontamination?







22 year old woman.

Presented 3 hrs after 

ingesting a small amount of 

an unknown old pesticide.

She had first gone to a rural 

hospital where forced emesis 

had been done with water.

She had a generalised clonic 

tonic seizure 30 min after 

admission to district hospital 

D Roberts 2004



Can be done carefully but only AFTER resuscitation with atropine



Test for interaction

P-value

0.5

0.9

0.2

0.1

 Test for trend

Odds Ratio

Favours Multiple AC Favours No AC

.2 .5 1 2 5 10

Odds ratio

(95% CI)

No. of events

Multiple AC No AC

Poison suspected

OP & carbamate 0.78 ( 0.51, 1.19) 43/429 55/441

Oleander 0.98 ( 0.55, 1.77) 23/540 24/555

Other/unknown pesticide & Paraquat 0.95 ( 0.52, 1.73) 22/345 23/343

Medicine 3.06 ( 0.12, 75.6) 1/160 0/162

Unknown 2.94 ( 0.56, 15.3) 6/54 2/49

Poison confirmed

OP & carbamate 0.82 ( 0.54, 1.24) 45/460 54/461

Oleander 0.98 ( 0.55, 1.76) 23/541 24/555

Other/unknown pesticide & Paraquat 0.79 ( 0.42, 1.48) 18/331 23/337

Medicine 3.08 ( 0.12, 76.1) 1/158 0/161

Unknown 1.50 ( 0.26, 8.82) 6/11 4/9

Time since ingestion

< 2 hours 1.06 ( 0.50, 2.22) 15/214 15/225

between 2 & 4 hours 0.99 ( 0.62, 1.58) 37/478 39/500

between 4 & 7 hours 0.83 ( 0.47, 1.45) 24/442 28/432

7 hours or more 1.05 ( 0.55, 2.01) 20/383 19/382

Severity

Asymptomatic 1.31 ( 0.65, 2.65) 18/734 14/743

Symptomatic GCS 14/15 1.02 ( 0.62, 1.69) 32/613 32/625

Symptomatic GCS < 14 0.74 ( 0.47, 1.16) 47/184 59/186

Overall 0.93 ( 0.70, 1.24) 97/1531 105/1554

MDAC vs no charcoal



Can we improve the 

use of antidotes to 

save 

patients?



Why do people die?

Respiratory failure due to the acute cholinergic crisis

[Cardiac failure due to the 
acute cholinergic crisis]



Initial management

Resuscitation

A - Airway and Left Lateral Position

Oxygen

B - Breathing

C - Circulation

IV access x 2

First Question – do we need to give atropine?



Features of the acute cholinergic crisis

• Bronchospasm

• Bronchorrhoea

• Sweating

• Lachrymation

• Urination/diarrhoea

• Miosis

• Salivation

• Vomiting

• Bradycardia

• Hypotension

• Confusion/agitation

• Headache

• Coma

• Respiratory failure

• Muscle weakness

• Fasciculation

• [Tachycardia/mydriasis]





In practice, the signs we use are:

Pinpoint pupils

Sweating & secretions

Difficult breathing (“gasping”)

These are the „triggers‟ we use for giving atropine urgently.

Second Question – how much atropine should we 

give straight away?



First dose of atropine:

• If the patient is well, we give one 0.6mg vial IV quickly. 

Note - if the patient becomes confused and more agitated, then s/he 

is probably not (yet) poisoned or has taken a different pesticide

• If the patient is very unwell (for example, unconscious and having 

difficulty breathing), try 3-5 vials of 0.6mg atropine



Third question:

How much atropine should we give during these early phases to 

get the patient atropinised?

This comes back to the question of how might this patient die 

during the acute cholinergic crisis?

1. Acute respiratory failure

2. Acute cardiac failure



• Bronchospasm

• Bronchorrhoea

• Sweating

• Lachrymation

• Urination/diarrhoea

• Miosis

• Salivation

• Vomiting

• Bradycardia

• Hypotension

• Confusion/agitation

• Headache

• Coma

• Central respiratory failure

• Muscle weakness

• Fasciculation

• [Tachycardia/mydriasis]

Dangerous features of the cholinergic crisis



So we check the following:

• Auscultation – aiming for a clear chest

• Pulse – aiming for a pulse >80 bpm

• Blood pressure – aiming for a systolic BP >80mmHg

We also check the „trigger‟ signs:

• Sweating and secretions

• Pupil size

• Breathing 



First assessment

If all of these parameters are normal, then we are happy with the 

patient [for now].

The patient is „atropinised‟.

If not, we double the dose and continue to double until the patient 

responds.

Fourth question - how do we keep the patient in a 

stable atropinised state?



ATROPINE SHEET (tick box if true)       

 
Time/ 

date 

Heart  

rate  

>80 

Clear 

Lungs 

 * 

Pupil  

Size 

(C/N/D) 

Dry 

axilla 

Syst 

BP 

>80 

Bowel 

sounds 
A/D/N/I 

Confu-

sion 

Fever 

(>37.5) 

Atropine 

Infusion 

(mg/hr) 

 

Bolus 

given? 

Size? 

22.30 52 creps+ pinpoint No 90/60 Incre’d No No 2.4mg bolus 

22.35 60 creps+ pinpoint No 90/60 Incre’d No No 4.8mg bolus 

22.40 82 +/- pinpoint yes 110/60 Normal No No 4mg bolus 

22.50 100 wheeze 2mm yes - Decr’d No No 2mg Bolus 

23.00 105 clear 3mm yes - D No No 2mg/hr infus’n 

23.15 105 clear 3-4mm yes - D No No      “      “ 

23.32 102 clear    “ yes - D No No      “      “ 

00.30 98 clear    “ yes 110/60 D No No      “      “ 

01.30 85 clear    “ yes - D No No      “      “ 

02.30 72 wheeze    “ yes - N/D No No bol 2mg infus’n 

02.35 96 clear    “ yes - D No No 2.4mg/hr infus’n 

02.45 98 clear    “ yes - D No No      “  

0400 102 clear    “ yes - D No No      “  

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

   
* Beware focal chest creps secondary to aspiration pneumonia or pneumonitis. 

 

** Beware persistently small pupils secondary to direct contact of OP with the eye. 

 

Assess patient hourly for at least the first 6 hours AND until required infusion has been stable for 3 

hours. Thereafter assess every 6 hours. After changing infusion rate (either up or down), assess hourly 

until stable for three hours. 



Fifth question:

Is there a problem with giving too much atropine?



Side effects of atropine

• Confusion

Agitation

• Over-heating

Especially in hot wards

• Urinary retention

• Tachycardia

 Patient becomes v difficult to 

manage

 Risk of rhabdomyolysis and 

cardiac arrest

 Increases agitation

 Increases risk of MI in older 

patients



If the patient becomes confused – stop atropine!!!

After 30 min, reassess and restart if required



Beware non-OP poisoning!!!



Clinical guidance – accessed >55,000 times



Conventional Bolus 

Protocol

N= 81

Titrated Doubling

Protocol

N= 75

Odds Ratio

Mortality 18 (22.5%) 6 (8%) 0.31  (CI 0.11, 0.80)

Time to atropinisation 152 min

(95% CI 130-173)

24 min

(95% CI 20-28)

Atropine toxicity 23 (28.4%) 9 (12%) 0.35 (CI 0.15, 0.80)

Atropine Dose 109 mg (104-114) 136 mg (129-144)

Ventilation 20 (24.7%) 6 (8%) 0.27 (CI 0.10, 0.70)

Prof Abul Faiz
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Can we improve the 

use of antidotes to 

save 

patients?



WHO treatment recommendations (Johnson 2000)

• resuscitation & supportive care 
• atropine (muscarinic receptor antagonist)
• oximes (to reactivate the inhibited AChE)

• benzodiazepines for sedation
• mechanical ventilation



But is this correct?
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Set up an RCT of ‘WHO regimen’ of pralidoxime vs placebo

- PK as expected

- AChE reactivation as expected (PD)



We found high-dose pralidoxime chloride to have little effect

 

Dimethyl

Diethyl

Unknown

< 4 hours
> 4 hours

GCS <14

GCS 14/15

Overall

2.84 (0.70, 11.47)

1.22 (0.27, 5.44)

1.24 (0.60, 2.59)
3.17 (1.00, 10.13)

1.31 (0.67, 2.55)

2.34 (0.67, 8.18)

1.82 (1.01, 3.28)

1.90 (0.89, 4.03)

Hazard Ratio

(95% CI)

Favours pralidoxime Favours placebo 

0.2 0.5 1.0 2.0 5.0 10.0

Hazard Ratio

OP class

Time since ingestion

Severity

11/47 18/46

Number of events

Placebo Pralidoxime

3/49 8/54

4/18 4/20

14/53 15/51

4/59 11/65

14/35 23/48

4/79 7/73

18/114 30/121

Dimethyl

Diethyl

Unknown

< 4 hours
> 4 hours

GCS <14

GCS 14/15

Overall

2.84 (0.70, 11.47)

1.22 (0.27, 5.44)

1.24 (0.60, 2.59)
3.17 (1.00, 10.13)

1.31 (0.67, 2.55)

2.34 (0.67, 8.18)

1.82 (1.01, 3.28)

1.90 (0.89, 4.03)

Hazard Ratio

(95% CI)

Favours pralidoxime Favours placebo 

0.2 0.5 1.0 2.0 5.0 10.0

Hazard Ratio

OP class

Time since ingestion

Severity

11/47 18/46

Number of events

Placebo Pralidoxime

3/49 8/54

4/18 4/20

14/53 15/51

4/59 11/65

14/35 23/48

4/79 7/73

18/114 30/121

1.49 (0.58, 3.82)

3.34 (0.57, 19.37)

Dimethoate

Chlorpyrifos

Confirmed poison
7/20 13/27

2/42 6/54

Eddleston et al PLoS Med 2009







Recurrent cholinergic toxicity …. 



OP induced NMJ failure







Joint Global Clinical Trial 

call

Pragmatic, unblinded 

RCT

Standard therapy plus 1 

of:

• MgSO4 (24 g/24 h)

• nimodipine (0.5-2 

mg/h)

• saline placebo

for 48 h

3,100 patients

Primary outcome = death



Summary - early treatment of OP poisoning

• Immediate resuscitation (ABC) on arrival with positioning into „Left 

Lateral Position‟, provision of oxygen and IV fluids, and ventilation 

as required.

• Rapid administration of atropine to improve cardiorespiratory 

function (= atropinisation)

• Administration of pralidoxime – possibly beneficial for some patients. 

Cannot at present identify these patients

• Gastric (and skin) decontamination – activated charcoal is safe, 

forced emesis is dangerous, as is gastric lavage in a non-consenting 

patient or one without protected airway

• Monitor patients carefully – for cholinergic recurrence and for NMJ 

dysfunction/intermediate syndrome. Excellent nursing care.


