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TVVEL LI Acte OrganophosphatePisoning SeverityGrading”

Butyrylcholinsterase | Acetylcholinesterase Activity Typical Initial Atropine
Activity (%onomal) | (% normal) Measured from Amaount to Control
Severity | Measured from Plasma | Red Blood Cells Clinical Features Symptoms
Mild  40-30 §0-90 Lightheadedness, nauses, headache, dyspnea <2 milligrams [V/IM
Lacrimation, hinorrhea, saivation, diaphoresis
Moderate | 10-40 10-50 Restlss, confusion, vomiting, diarrhea, drowsiness 1-10 milligrams IV/IM
Autonomic instability: bradycardia ortachycardia, hypotension or hypertension,
Miss or mydriasi
Muscle fasciculations
Bronchorrhea and bronchospasm
Severe | <10 <l Come, Seizures, faccid paralysis, urinaryor fecal incontinence, respiratory amest | >10 milligrams IV/IM

*The cortefation between cholinesterase actvity, linical symptoms, and afropine dose isinconsistent, and treatment should be quided predominately by dlinical symptoms.
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{8 LB Mnemonics for the Muscarinic Effects of Cholinesterase Inhibition
Salivation

Lacrimation

Urinary incontinence

Defecation

Gl pain

Emesis

Defecation

Urination

Muscle weakness, miosis

Bradycardia, bronchorrhea, bronchospasm
Emesis

Lacrimation

nirfmlom|l=z|lclolma|lo|lc|r—|w

Salivation
“Killer B's" Bradycardia, bronchorrhea, bronchospasm .
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PNl B B Treatment for Organophosphate Poisoning

Decontamination

Protective clothing must be worn to prevent secondary poisoning
of healthcare workers.

Handle and dispose of all clothes as hazardous waste.
Wash patient with soap and water.
Handle and dispose of water runoff as hazardous waste,

Mnni’mring Cardiac monitor, pulse oximeter, 100% oxygen.
Gastric lavage Mo proven benefit (see text).
Activated charcoal Mo proven benefit (see text).

Urinary alkalinization

Mo proven benefit (see text).

Atropine

1—3 milligrams IV in an adult or 0.01-0.04 milligram/kg IV (but
never <0.1 milligram per dose) in children.

Repeat every 5 min until tracheobronchial secretions attenuate.

Followed by continuous infusion to maintain the anticholinergic
state.

Dose varies from 0.4 to 4 milligrams/h IV infusion in adults.

Pralidoxime

Mo proven benefit (see text).

1-2 grams for adults or 20—40 milligrams/kg IV (up to 1 gram) in
children, mixed with normal saline and infused over 5—10 min.

Followed by continuous infusion: 500 milligrams/h in adults or
5—10 milligrams/kg per hour in children.

Seizures

Benzodiazepines [V.
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DISPOSITION AND FOLLOW-UP
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HERBICIDES

elected HricieCases thatPose PotentialHam to uman
(hlorophenoxy compounds

Bipyridyls: paraquat and diquat

Urea-substituted

Organophosphates

Glyphosate
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CHLOROPHENOXY HERBICIDES
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2ECTIUN 127 loxicoloqy

-1 18- B Paraguat Toxicity from Ingestion

Approximate Amount

Category | Clinical Features Ingested

Mild Asymptomatic or nausea, vomiting, and diarrhea. <20 milligrams/kg
Renal and hepatic injury minimal or absent. or <7.5 mL of 20%
Decreased pulmonary diffusion capacity may be Funcentratﬂ:lj 5:;'""""
present. in average adu
Complete recovery expected.

Severe Initially nausea, vomiting, diarrhea, abdominal pain, | Between 20 and
mouth and throat ulceration. 40 milligrams/kg or
Positive colorimetric test for paraquat in the urine. | between /7.5 and
1—4 d: renal failure, hepatic impairment, hypotension. :eﬁnﬂttfdz:;ﬁ;?}:_in
1-2 wk: mugl:u. hemoptysis, pleural effusion, pul- average adult
monary fibrosis.
Survival possible, but majority of cases die within
2—3 wk from pulmonary failure.

Fulminant | Initially nausea, vomiting, diarrhea, and abdominal | =>40-50 milligrams/kg

pain.
Rapid development of renal and hepatic failure, Gl

ulceration, pancreatitis, toxic myocarditis, refractory
hypotension, coma, convulsions.

Death from cardiogenic shock and multiorgan failure
within 1—4 d.

or =>15—20 mL of 20%
concentrated solution
in average adult




BIPYRIDYL HERBICIDES
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BIPYRIDYL HERBICIDES

o Disposition and Follow-Up
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ORGANOPHOSPHATE HERBICIDES
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GLYPHOSATE
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RODENTICIDES
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1118 Lk Bl Nonanticoagulant Rodenticides

Rodenticide Toxicity Mechanism Clinical Effects Treatment |
Arsenic Severe Binds sulfhydryl groups on Dysphagia, muscle cramps, nausea and vomiting, | Gastric lavage, activate
proteins bloody diarrhea, cardiovascular collapse, altered sis, chelation therapy u
mental status, seizures, and late peripheral dimercaprol, or penicil

neuropathies
Barium carbonate and | Severe Depolarizing neuromuscular Onset occurs within 1-8 h with nausea, vomiting, | Gastric lavage with sod

other soluble forms such
as barium chlorides,
hydroxides, and sulfides

blockade

diarrhea, abdominal pain, dysrhythmias, respira-
tory failure, muscular weakness, paresthesias, and
paralysis

sulfate added to lavage
vert carbonate to less t
sium replacement

Elemental or yellow

Severe, early cardiac

Caustic; uncouples oxidative phos-

Skin irritation, cutaneous burns, oral burns, abdominal

Gastric lavage with dily

phosphorus and neurologic toxicity | phorylation pain, hematemesis, possible “smoking” luminescent | manganate solution m
is a poor prognostic vomitus and stool, garlicky odor, direct toxic effects | phorus to less toxic phe
sign on the myocardium, kidney, and peripheral vessels, | charcoal; avoid emesis

cardiovascular collapse; late neurologic depression
with multisystem toxicity and hepatorenal syndrome

N-3-Pyridylmethyl-N"-p- | Severe Destroys pancreatic p cells within | Within 24 h of ingestion, Gl symptoms, perforation, | Nicotinamide (niacinar

nitrophenylurea (PNU hours of ingestion by interfering | autonomic nervous system dysfunction, insulin- an antidote; lavage for

or Vacor) with nicotinamide metabolism deficient hyperglycemia or diabetic ketoacidosis, activated charcoal and
dysrhythmias, neuropathies ment of hyperglycemiz
Sodium fluoroacetate Severe Blocks Krebs cycle Nausea, vomiting, apprehension, lactic acidosis, Activated charcoal, sei;
(SFA) seizures, coma, respiratory depression, cardiac rhythmia control, and
dysrhythmias, and pulmonary edema; electrocar- experimental regimens
diographic abnormalities include 5T-segment and | monoacetate, calcium
T-wave changes, tachycardia, premature ventricular | succinate, and ethanol
contractions, ventricular tachycardia, and ventricular | tion with a toxicologist
fibrillation; hyperkalemia and hypocalcemia are
common

Strychnine Severe Competitive antagonism of the Restlessness, muscle twitching, painful extensor Airway control, quiet e

inhibitory neurotransmitter gly-
cine at the postsynaptic brainstem
and spinal cord motor neuron

spasms, opisthotonos, trismus, inability to swallow,
and facial grimacing; medullary paralysis and death
can follow

mize sensory stimulati
charcoal; avoid lavage
seizures); benzodiazep
analgesia; neuromuscu

1 i i i i e b &



Tetramine® ™ Severe Blocks y-aminobutyric acid recep- | Rapidly acting; initial features include headache, The median lethal dose |
tors in the CNS nausea, dizziness, fatigue, anorexia, numbness, and | is ~0.1 milligram/kg; 6-
listlessness; severe symptoms include loss of con- sufficient to kill an adult
sciousness, seizures, and coma; death usually caused | supportive care; benzodi
by respiratory failure turates for seizures
Thallium sulfate” Severe Combines with mitochondrial Early Gl symptoms: nausea, vomiting, and abdomi- | Supportive care; multipl
sulfhydryl groups, interfering with | nal pain; after 2—5 d, painful paresthesias, myalgias, | vated charcoal or Prussia
oxidative phosphorylation muscle weakness, headache, letharqy, tremors, sium ferric hexaniacinat
ataxia, delirium, seizures, and coma; death from enterohepatic circulatior
respiratory failure and dysrhythmias; alopecia after | elimination in stool; hen
approximately 2 wk; chronic neurologic sequelae
Zincor aluminium phos- | Severe Combines with water and stomach | Immediate nausea, vomiting, epigastric pain, Gastric lavage with pota
phide™ acid to produce phosphine gas; phosphorous or fishy breath, black vomitus, and GI | ganate or combination ¢
cellular toxicity and necrosis to irritation or ulceration; myocardial toxicity, shock, sodium bicarbonate; ma
the Gl tract, kidney, and liver and acute lung injury; agitation, coma, seizures, IV, treat acidosis and h
if ingested and to the lungs if hepatorenal injury, metabolic acidosis, hypocalce- | sider acetylcysteine’™; su
inhaled mia, tetany
a-Naphthyl-thiourea Moderate Increases alveolar capillary perme- | Dyspnea, cyanosis, cough, pleuritic chest pain, non- | Supportive care; activate
(ANTU) ability, causing pulmonary edema | cardiogenic pulmonary edema, and pleural effusion
Cholecalciferol (vitamin | Moderate Mobilization of calcium from Hypercalcemia, osteomalacia, and systemic meta- | Treat hypercalcemia witl
D,) bones static calcifications saline, furosemide, stero
and biphosphates as nee
Bromethalin Low Uncouples oxidative phosphoryla- | Muscle tremors, myoclonic jerks, contractions of Decontamination; benzo
tion in CNS mitochondria, inter- | flexor muscles, ataxia, and focal motor seizures; seizures
rupting nerve conduction personality changes, confusion, and coma
Norbormide or dicar- Low Irreversible smooth muscle vaso- | Tissue hypoxia and ischemia Supportive care; decont:

boximide

constriction

Red squill

Low (limited toxicity
in humans due to early
onset of emesis with
gastric emptying)

Blocks sodium-potassium adenos-
ine triphosphatase (similar to
digoxin poisoning)

Nausea, protracted vomiting, diarrhea, abdominal
pain; massive ingestion causes hyperkalemia,
atrioventricular block, ventricular irritability with
dysrhythmias, and death

Treat as digoxin toxicity
nal pacing, digoxin-spec
ments, activated charcos
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