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Table 473e-4 Pathophysiologic Features and Treatment of Specific Toxic Syndromes and Poisonings (Continued)
Examples

Mechanism of Action

Clinical Features

Specific Treatments

 Cyclic antidepressants

Amitriptyline, doxepin,
imipramine

Inhibition of α-adrenergic,
dopaminergic, GABA-ergic,
histaminergic, muscarinic, and
serotonergic receptors; inhibition of sodium channels (see
membrane-active agents);
inhibition of norepinephrine
and serotonin reuptake

Hypertonic sodium bicarbonate (or
hypertonic saline) for ventricular
tachydysrhythmias associated with
QRS prolongation. Use of phenytoin is
controversial. Avoid class IA, IC, and III
antiarrhythmics. IV emulsion therapy
may be beneficial in some cases.

 Mushrooms and
plants

Amanita muscaria and
A. pantherina, henbane,
jimson weed, nightshade

Inhibition of central and
postganglionic parasympathetic muscarinic cholinergic
receptors

Physiologic depression (Table
473e-2), seizures, tachycardia,
cardiac conduction delays
(increased PR, QRS, JT, and QT
intervals; terminal QRS rightaxis deviation) with aberrancy
and ventricular tachydysrhythmias; anticholinergic
toxidrome (see above)
Physiologic stimulation (Table
473e-2); dry skin and mucous
membranes, decreased bowel
sounds, flushing, and urinary
retention; myoclonus and
picking activity. Central effects
may occur without significant
autonomic dysfunction.

Clonidine, guanabenz,
tetrahydrozoline and other
imidazoline decongestants,
tizanidine and other
imidazoline muscle relaxants

Stimulation of α2-adrenergic
receptors leading to inhibition
of CNS sympathetic outflow.
Activity at nonadrenergic
imidazoline binding sites also
contributes to CNS effects.
Inhibition of α-adrenergic,
dopaminergic, histaminergic,
muscarinic, and serotonergic
receptors. Some agents also
inhibit sodium, potassium,
and calcium channels.

Depressed
Sympatholytics
α2-Adrenergic
agonists

Antipsychotics

β-Adrenergic
blockers

Calcium channel
blockers

Cardiac glycosides

Chlorpromazine, clozapine,
haloperidol, risperidone,
thioridazine

Physostigmine, an acetylcholinesterase inhibitor (see below), for delirium,
hallucinations, and neuromuscular
hyperactivity. Contraindications
include asthma and nonanticholinergic cardiovascular toxicity (e.g., cardiac conduction abnormalities, hypotension, and ventricular arrhythmias).

Physiologic depression (Table Dopamine and norepinephrine for
473e-2), miosis. Transient inihypotension; atropine for symptomtial hypertension may be seen. atic bradycardia; naloxone for CNS
depression (inconsistently effective)

Physiologic depression (Table
473e-2), miosis, anticholinergic
effects (see above), extrapyramidal reactions (see below),
tachycardia. Cardiac conduction delays (increased PR,
QRS, JT, and QT intervals) with
ventricular tachydysrhythmias,
including torsades des pointes,
can sometimes develop.
Cardioselective (β1) blockers:
Inhibition of β-adrenergic
Physiologic depression (Table
atenolol, esmolol, metoprolol receptors (class II antiarrhythmic 473e-2), atrioventricular block,
effect). Some agents have
hypoglycemia, hyperkalemia,
Nonselective (β1 and β2)
blockers: nadolol, propranolol, activity at additional receptors seizures. Partial agonists can
or have membrane effects
cause hypertension and
timolol
tachycardia. Sotalol can cause
Partial β agonists: acebutolol, (see below).
increased QT interval and
pindolol
ventricular tachydysrhythmias.
α1 Antagonists: carvedilol,
Onset may be delayed after
labetalol
sotalol and sustained-release
Membrane-active agents: aceformulation overdose.
butolol, propranolol, sotalol
Diltiazem, nifedipine and
Inhibition of slow (type L)
Physiologic depression
other dihydropyridine deriva- cardiovascular calcium
(Table 473e-2), atrioventricular
tives, verapamil
channels (class IV
block, organ ischemia and
antiarrhythmic effect)
infarction, hyperglycemia,
seizures. Hypotension is
usually due to decreased
vascular resistance rather than
to decreased cardiac output.
Onset may be delayed for
≥12 h after overdose of
sustained-release formulations.
Digoxin, endogenous cardio- Inhibition of cardiac Na+,
Physiologic depression (Table
active steroids, foxglove and
K+-ATPase membrane pump
473e-2); gastrointestinal, psyother plants, toad skin secrechiatric, and visual symptoms;
tions (Bufonidae spp.)
atrioventricular block with or
without concomitant supraventricular tachyarrhythmia;
ventricular tachyarrhythmias;
hyperkalemia in acute poisoning. Toxicity occurs at lower
drug levels in chronic poisoning than in acute poisoning.

Sodium bicarbonate for ventricular
tachydysrhythmias associated with
QRS prolongation; magnesium, isoproterenol, and overdrive pacing for
torsades des pointes. Avoid class IA,
IC, and III antiarrhythmics.

Glucagon for hypotension and symptomatic bradycardia. Atropine, isoproterenol, dopamine, dobutamine,
epinephrine, and norepinephrine
may sometimes be effective. Highdose insulin (with glucose and potassium to maintain euglycemia and
normokalemia), electrical pacing, and
mechanical cardiovascular support
for refractory cases
Calcium and glucagon for hypotension and symptomatic bradycardia.
Dopamine, epinephrine, norepinephrine, atropine, and isoproterenol are
less often effective but can be used
adjunctively. High-dose insulin (with
glucose and potassium to maintain
euglycemia and normokalemia), IV
lipid emulsion therapy, electrical pacing, and mechanical cardiovascular
support for refractory cases
Digoxin-specific antibody fragments
for hemodynamically compromising
dysrhythmias, Mobitz II or thirddegree atrioventricular block, hyperkalemia (>5.5 meq/L; in acute poisoning only). Temporizing measures
include atropine, dopamine, epinephrine, and external cardiac pacing for
bradydysrhythmias and magnesium,
lidocaine, or phenytoin, for ventricular
tachydysrhythmias. Internal cardiac
pacing and cardioversion can increase
ventricular irritability and should be
reserved for refractory cases.
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