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I) Introduction

a) Approach to patient presenting with possible toxic syndrome

i) History and presentation

(1) When to suspect

(a) Sudden or unexplained illness or injury

(b) History of psychiatric problem

(c) Chemicals at work or for hobbies

(d) Becoming ill soon after arrest or incarceration

(i) Consider illicit drugs concealed in body cavity

(e) Sudden illness after ingestion of food, drink, or medication

(2) If there is a history of known exposure

(a) Time, route, dose, location, circumstance, intent

(b) Name and amount of what has been ingested

(c) What kind of symptoms developed and when

(3) If history is unknown

(a) Obtain history from friends, family, paramedics, pharmacist, primary physician

(b) Search of patient's clothes, home, place of discovery

(c) Obtain pill or tablet imprint code

(d) Local nurseries, university for unknown plants

ii) Physical examination

(1) Vital signs and mental status

(a) Helps to distinguish physiologic stimulation/depression

(b) Can have discordance between VS and CNS activity

(i) More than one agent

(ii) Compensatory response

(iii) Extreme stimulation

(2) Eye exam

(a) Mydriasis - physiologic stimulant

(b) Miosis - depressant

(c) Markedly dilated, minimally responsive to light - anticholinergic poisoning

(d) Pinpoint pupils - narcotic poisoning

(3) Skin

(a) Hot, dry, flushed - anticholinergic poisoning

(b) Diaphoresis and pallor - sympathetic stimulation or cholinergic hyperactivity

(4) Neurologic exam

(a) Tremor - lithium / physiologic stimulant

(b) Fasciculations - cholinergic insecticides / sympathetic hyperactivity

(c) Sustained rigidity - severe sympathomimetic/neuroleptic malignant syndrome

(d) Myoclonus and choreoathetoid movements - excessive anticholinergic activity

(e) Seizures (almost always generalized) - physiologic stimulants, cholinergic agents, some narcotics, membrane active depressants

iii) Laboratory examination

(1) Anion gap, acid-base status, osmolar gap

(a) Ethylene glycol, methanol, salicylate

(2) BUN, creatinine, urinalysis

(a) Usu nml at presentation

(b) Sign of dehydration, shock, nephrotoxin

(3) ECG

(a) Bradycardia, tachycardia

(b) Ventricular tachyarrythmias (ex. anticholinergics, digitalis)

(c) AV block (ex. beta-blockers, digitalis, cholinergic agents)

(4) Abdominal film

(a) Radio-opaque densities (ex. enteric coated tablets, salicylates)

(b) Ingested drug packages

(5) CXR

(a) ARDS (ex. narcotics, sedative hypnotics, salicylates)

(6) Toxicology screening

(a) Greatest value in patients with sever/unexplained findings

(b) Consider not getting if asx/clinical findings c/w hx

(i) Consider acetaminophen routinely

(c) Quantitative levels when appropriate (ex. acetominophen, digoxin, salicylate)

iv) Antidotes

(1) Can be used for dx purposes (ex. naloxone)

b) Approach to treatment

i) Early and effective decontamination

(1) Syrup of ipecac

(a) Actions: gastric irritants and medullary chemoreceptor

(b) Indications:  AAP’s current recommendation = syrup of ipecac should no longer be used routinely as a poison treatment intervention in the home.  Physicians and other professionals who care for children should advise parents to safely dispose of the syrup of ipecac currently in their homes


(2) Orogastric lavage

(a) Administration: Left lateral decubitus position, tredelenburg

(i) Child: 5-10 mL/kg aliquots Adult: 300mL

(ii) Infants saline, otherwise tap water fine

(iii) Warm fluid, gentle epigastric pressure

(iv) Charcoal before administration as well as after

(b) Activated charcoal

(i) Action:extensive pores, bind within 1-2 min due to weak Van der Waals forces

1. Small, ionized inorganic molecules poorly adsorbed

a. Mineral acids, alkalis, cyanide, Fe, Li

(c) Whole bowel irrigation

(i) Action: polyethylene glycol electrolyte solutions decrease GI transit time

(ii) Indications: ingested toxins not well adsorbed to AC, toxins in sealed containers, or when AC failing

(iii) Limitations: can't use with AC since occupies binding sites

ii) Supportive therapy

(1) IV access, cardiac monitoring, prophylactic endotracheal intubation if needed for airway protection, treat arrhythmias, treat seizures

iii) Antidotes

(1) Naloxone: pure antagonist

(a) Use for RR<12/min, pinpoint pupils, circumstantial evidence of opioid use

(b) Can be given IV, endotrach, IM, SQ, intralinguially

(c) Duration 40-90 minutes

(d) Most common side effect is withdrawal sx

(2) Flumazenil: competitive antagonist

(a) Indications: when acute benzodiazepine overdose is suspected by hx and PE

(i) Can reverse sedative effects to confirm dx and eliminate need for intubation

(ii) Do not rely only on tox screen

1. Lorazepam, alprazolam, clonazepam may not show

(b) Contraindications: coingestion of proconvulsant or proarrythmic agent, physical dependence on benzos

(i) Seizures occur at rate of 1-2%

(c) Onset 1-2 min, peak 5-10 min, duration 1-5 hours

iv) Enhanced elimination

(1) Dialysis (ex. lithium, salicylate)

(2) Diuresis (ex. alkaline diuresis for salicylate)

II) Anticholinergics

a) Example: Atropine


i) Clinical presentation

(1) Dryness of mouth; flushed, hot and dry skin; dilated and nonreactive pupils; tachycardia; hallucinations;restlessness

ii) Treatment

(1) Gut decontamination

(a) Activated charcoal

(b) Emesis/gastric lavage if within 30 min of ingestion

(2) Physostigmine

(a) Use for coma, arrythmias, hallucinations, severe hypertension, seizures

(b) Observe for toxicity

(i) Seizure, asystole, decrease BP, bradyrhythmias, hypersalivation

(3) Supportive care

(a) Mainstay of treatment

(b) Observe in ICU with available respiratory assistance, cooling measures if needed, and minimal stimuli

III) Cocaine

a) Clinical presentation

i) Beta-1 adrenergic stimulation: tachycardia, HTN, arrythmia

ii) Beta-2 adrenergic stimulation - hypotension after vasodilation

iii) Alpha-adrenergic stimulation: HTN with reflex brady

iv) CNS stimulation: anxiety psychoses and seizures

(1) Initially euphoria, hyperactivity, restlessness, garrulity

(2) Later tremor, hyperreflexia, convulsion

(3) Finally coma, hyporeflexia and resp/CV depression

b) Treatment

i) CNS sedation with benzodiazepine

ii) If needed for HTN: labetolol

(1) Has both alpha and beta blocking properties

iii) Treat hyperthermia

(1) Can be most life threatening presentation of acute cocaine intoxication

IV) Cholinergics

a) Clinical presentation: Defecation, Urination, Miosis, Bronchoconstriction, Bradycardia, Emesis, Lacrimation, Salivation (DUMB BELS)

b) Treatment

i) Gastric decontamination

ii) Supportive treatment

(1) Respiratory support, cardiac monitoring, treat seizures with benzos

iii) Atropine

(1) Treats for bronchospasm, bronchorrhea, and bradycardia

(2) Pre-oxygenate with 100% O2 before each dose

(a) Atropine given with hypoxemia may induce ventricular dysrhytmias

(3) Pralidoxime

(a) Reactivator of AchE

(b) Start ASAP and continue through full clinical recovery

V) Opiates

a) Clinical presentation

i) Coma, pinpoint pupils, respiratory depression, bradycardia, hypotension, hypothermia, pulmonary edema, seizures

b) Treatment

i) Naloxone

c) Watch out for

i) Pulmonary edema: combination of hypoventilation and direct toxic effect on alveolocapillary membrane

ii) Withdrawal sx: vomiting, agitation, abd pain, diaphoresis, piloerection

iii) Need for repeated doses of naloxone

(1) I/2 life 30-100 min

(2) Can use repeated boluses

(3) Can use IV infusion at 2/3 initial dose per hour

VI) Benzodiazepines

a) Clinical presentation

i) Respiratory depression, drowsiness, coma

b) Treatment

i) Flumazenil (see section on flumazenil)

VII) Cyclic antidepressants

a) Clinical presentation

i) Coma seizures, hypotension, cardiac dysrythmias

ii) Cardiac manifestations

(1) Initially usu tachycardia

(2) Hypotension 

(3) Conduction disturbances

(a) Supraventricular tachycardia

(b) Ventricular: tachycardia, fibrillation, torsades de pointes

b) Treatment

i) Gastric lavage

(1) Most useful 1-2 hours after ingestion, because of anti-cholinergic slowing of gut, may be of benefit for several hours

ii) Activated charcoal

iii) Sodium bicarbonate - used to treat cardiac dysrhythmias

iv) Seizures

(1) Diazepam 5-10 mg

(2) If not working phenobarbital - loading dose 18 mg/kg

VIII) Acetaminophen

a) Clinical presentation: no specific sx or signs

i) Few hours - nausea and vomiting

ii) 18-72 hours - hepatic tenderness and abdominal pain

b) Treatment

i) Activated charcoal: within first several hours

ii) N-acetylcysteine (NAC)

(1) Effective if started within 8 hours of ingestion

(2) Protective of hepatotoxicity

(3) Dose based on nomogram

(a) Valid for patients with a single serum acetaminophen level obtained > 4 hours after an acute overdose

(b) Not validated for chronic poisonings, multiple acute ingestions, extended release preparations

(4) 72 hour oral protocol is standard therapy in U.S.

IX) Salicylates

a) Clinical presentation

i) Mixed acid-base disturbance: respiratory alkalosis, metabolic acidosis, most commonly both

ii) Nausea, vomiting, abd pain

iii) CNS: tinnitus, lethargy, irritability, seizures, cerebral edema

iv) Pulmonary edema

v) Coagulation abnormalities

b) Treatment

i) Gastric decontamination

ii) Bicarbonate solution

(1) Acetylsalicylic acid is mostly ionized at alkaline pH, therefore can't enter cells

(2) Maintaining alkaline urine promotes excretion

(a) Urine pH >7.5

(b) Urine output >1-2 mL/kg/hr

(3) Continue until serum level <40-50 mg/dL

iii) Dome nomogram: correlates poorly with eventual degree of toxicity, better to base tx on clinical picture

X) Digoxin

a) Clinical presentation

i) Nausea, vomiting, mental status changes, cardiovascular sx

ii) Cardiovascular effects

(1) Any dysrythmia may result from digoxin toxicity

(2) Classic rhythm disturbance: nonparoxysmal atrial tachycardia with 2:1 block

b) Treatment

i) Gastric decontamination

ii) Fab fragments

(1) Sheep-derived digoxin-specific antibodies

(2) Use in limited situations, expensive

XI) Serotonin syndrome

a) Clinical picture

i) Neurobehavioral

(1) Mental status changes, agitation, confusion, seizures

ii) Autonomic

(1) Hyperthermia, diaphoresis, diarrhea, tachycardia, HTN, salivation

iii) Neuromuscular

(1) Myoclonus, hyperreflexia, tremor, muscle rigidity

iv) Onset usu rapid after addition or increase in dosage of serotinergic agents

(1) Lasts 24-72 hours

v) Can result in rhabdomyolysis, renal failure, hepatic failure and death

b) Treatment

i) Discontinuation of serotinergic agent and supportive therapy

(1) May need mechanical ventilation, temp control, sedatives, and muscle relaxants

