The Depressed Physiologic State Decreased pulse, blood pressure, respiratory rate, temperature, and neuromuscular activity are indicative of
the depressed physiologic state caused by “functional” sympatholytics
(agents that decrease cardiac function and vascular tone as well as sympathetic activity), cholinergic (muscarinic and nicotinic) agents, opioids, and sedative-hypnotic γ-aminobutyric acid (GABA)-ergic agents
(Table 473e-1 and 473e-2). Miosis is also common and is most pronounced in opioid and cholinergic poisoning. Miosis is distinguished
from other depressant syndromes by muscarinic and nicotinic signs
and symptoms (Table 473e-1). Pronounced cardiovascular depression in the absence of significant CNS depression suggests a direct or
peripherally acting sympatholytic. In contrast, in opioid and sedativehypnotic poisoning, vital-sign changes are secondary to depression of
CNS cardiovascular and respiratory centers (or consequent hypoxemia), and significant abnormalities in these parameters do not occur
until there is a marked decrease in the level of consciousness (grade 3
or 4 physiologic depression; [Table 473e-2]). Other clues that suggest
the cause of physiologic depression include cardiac arrhythmias and
conduction disturbances (due to antiarrhythmics, β-adrenergic antagonists, calcium channel blockers, digitalis glycosides, propoxyphene,
and cyclic antidepressants), mydriasis (due to tricyclic antidepressants, some antiarrhythmics, meperidine, and diphenoxylate-atropine
[Lomotil]), nystagmus (due to sedative-hypnotics), and seizures (due
to cholinergic agents, propoxyphene, and cyclic antidepressants).
The Discordant Physiologic State The discordant physiologic state is
characterized by mixed vital-sign and neuromuscular abnormalities,
as observed in poisoning by asphyxiants, CNS syndromes, membraneactive agents, and anion-gap metabolic acidosis (AGMA) inducers
(Table 473e-1). In these conditions, manifestations of physiologic
stimulation and physiologic depression occur together or at different
times during the clinical course. For example, membrane-active agents
can cause simultaneous coma, seizures, hypotension, and tachyarrhythmias. Alternatively, vital signs may be normal while the patient
has an altered mental status or is obviously sick or clearly symptomatic. Early, pronounced vital-sign and mental-status changes suggest
asphyxiant or membrane-active agent poisoning; the lack of such
abnormalities suggests an AGMA inducer; and marked neuromuscular dysfunction without significant vital-sign abnormalities suggests a
CNS syndrome.
The Normal Physiologic State A normal physiologic status and physical
examination may be due to a nontoxic exposure, psychogenic illness,
or poisoning by “toxic time-bombs”: agents that are slowly absorbed,
are slowly distributed to their sites of action, require metabolic activation, or disrupt metabolic processes (Table 473e-1). Because so many
medications have now been reformulated into a once-a-day preparations for the patient’s convenience and adherence, toxic time-bombs
are increasingly common. Diagnosing a nontoxic exposure requires
that the identity of the exposure agent be known or that a toxic

time-bomb exposure be excluded and the time since exposure exceed
the longest known or predicted interval between exposure and peak
toxicity. Psychogenic illness (fear of being poisoned, mass hysteria)
may also follow a nontoxic exposure and should be considered when
symptoms are inconsistent with exposure history. Anxiety reactions
resulting from a nontoxic exposure can cause mild physiologic stimulation (Table 473e-2) and be indistinguishable from toxicologic causes
without ancillary testing or a suitable period of observation.
LABORATORY ASSESSMENT
Laboratory assessment may be helpful in the differential diagnosis.
Increased AGMA is most common in advanced methanol, ethylene
glycol, and salicylate intoxication but can occur with any poisoning
that results in hepatic, renal, or respiratory failure; seizures; or shock.
The serum lactate concentration is more commonly low (less than
the anion gap) in the former and high (nearly equal to the anion gap)
in the latter. An abnormally low anion gap can be due to elevated
blood levels of bromide, calcium, iodine, lithium, or magnesium. An
increased osmolal gap—a difference of >10 mmol/L between serum
osmolality (measured by freezing-point depression) and osmolality calculated from serum sodium, glucose, and blood urea nitrogen levels—
suggests the presence of a low-molecular-weight solute such as
acetone; an alcohol (benzyl, ethanol, isopropanol, methanol); a glycol
(diethylene, ethylene, propylene); ether (ethyl, glycol); or an “unmeasured” cation (calcium, magnesium) or sugar (glycerol, mannitol, sorbitol). Ketosis suggests acetone, isopropyl alcohol, salicylate poisoning,
or alcoholic ketoacidosis. Hypoglycemia may be due to poisoning with
β-adrenergic blockers, ethanol, insulin, oral hypoglycemic agents, quinine, and salicylates, whereas hyperglycemia can occur in poisoning
with acetone, β-adrenergic agonists, caffeine, calcium channel blockers, iron, theophylline, or N-3-pyridylmethyl-N′-p-nitrophenylurea
(PNU [Vacor]). Hypokalemia can be caused by barium, β-adrenergic
agonists, caffeine, diuretics, theophylline, or toluene; hyperkalemia
suggests poisoning with an α-adrenergic agonist, a β-adrenergic
blocker, cardiac glycosides, or fluoride. Hypocalcemia may be seen in
ethylene glycol, fluoride, and oxalate poisoning.
The electrocardiogram (ECG) can be useful for rapid diagnostic purposes. Bradycardia and atrioventricular block may occur in patients
poisoned by α-adrenergic agonists, antiarrhythmic agents, beta blockers, calcium channel blockers, cholinergic agents (carbamate and
organophosphate insecticides), cardiac glycosides, lithium, or tricyclic
antidepressants. QRS- and QT-interval prolongation may be caused
by hyperkalemia, various antidepressants, and other membrane-active
drugs (Table 473e-1). Ventricular tachyarrhythmias may be seen in
poisoning with cardiac glycosides, fluorides, membrane-active drugs,
methylxanthines, sympathomimetics, antidepressants, and agents that
cause hyperkalemia or potentiate the effects of endogenous catecholamines (e.g., chloral hydrate, aliphatic and halogenated hydrocarbons).
Radiologic studies may occasionally be useful. Pulmonary edema
(adult respiratory distress syndrome (ARDS) can be caused by poisoning with carbon monoxide, cyanide, an opioid, paraquat, phencyclidine, a sedative-hypnotic, or salicylate; by inhalation of irritant gases,
fumes, or vapors (acids and alkali, ammonia, aldehydes, chlorine,
hydrogen sulfide, isocyanates, metal oxides, mercury, phosgene, polymers); or by prolonged anoxia, hyperthermia, or shock. Aspiration
pneumonia is common in patients with coma, seizures, and petroleum
distillate aspiration. The presence of radiopaque densities on abdominal x-rays suggests the ingestion of calcium salts, chloral hydrate,
chlorinated hydrocarbons, heavy metals, illicit drug packets, iodinated
compounds, potassium salts, enteric-coated tablets, or salicylates.
Toxicologic analysis of urine and blood (and occasionally of gastric contents and chemical samples) can sometimes confirm or rule
out suspected poisoning. Interpretation of laboratory data requires
knowledge of the qualitative and quantitative tests used for screening
and confirmation (enzyme-multiplied, fluorescence polarization, and
radio-immunoassays; colorimetric and fluorometric assays; thin-layer,
gas-liquid, or high-performance liquid chromatography; gas chromatography; mass spectrometry), their sensitivity (limit of detection)
and specificity, the preferred biologic specimen for analysis, and the
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degrees of nausea, vomiting, abnormal distress, and occasionally
diarrhea. The absolute and relative degree of vital-sign changes and
neuromuscular hyperactivity can help distinguish among stimulant
toxidromes. Since sympathetics stimulate the peripheral nervous system more directly than do hallucinogens or drug withdrawal, markedly increased vital signs and organ ischemia suggest sympathetic
poisoning. Findings helpful in suggesting the particular drug or class
causing physiologic stimulation include reflex bradycardia from selective α-adrenergic stimulants (e.g., decongestants), hypotension from
selective β-adrenergic stimulants (e.g., asthma therapeutics), limb
ischemia from ergot alkaloids, rotatory nystagmus from phencyclidine
and ketamine (the only physiologic stimulants that cause this finding),
and delayed cardiac conduction from high doses of cocaine and some
anticholinergic agents (e.g., antihistamines, cyclic antidepressants, and
antipsychotics). Seizures suggest a sympathetic etiology, an anticholinergic agent with membrane-active properties (e.g., cyclic antidepressants, orphenadrine, phenothiazines), or a withdrawal syndrome.
Close attention to core temperature is critical in patients with grade
4 physiologic stimulation (Table 473e-2).

