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PART 18
Poisoning, Drug Overdose, and Envenomation

optimal time of specimen sampling. Personal communication with
the hospital laboratory is essential to an understanding of institutional
testing capabilities and limitations.
Rapid qualitative hospital-based urine tests for drugs of abuse
are only screening tests that cannot confirm the exact identity of the
detected substance and should not be considered diagnostic or used
for forensic purposes: False-positive and false-negative results are common. A positive screen may result from other pharmaceuticals that
interfere with laboratory analysis (e.g., fluoroquinolones commonly
cause “false-positive” opiate screens). Confirmatory testing with gas
chromatography/mass spectrometry can be requested, but it often
takes weeks to obtain a reported result. A negative screening result may
mean that the responsible substance is not detectable by the test used or
that its concentration is too low for detection at the time of sampling.
For instance, recent new drugs of abuse that often result in emergency
department evaluation for unexpected complications, such as synthetic
cannabinoids (spice), cathinones (bath salts), and opiate substitutes
(kratom), are not detectable by hospital-based tests. In cases where
a drug concentration is too low to be detected early during clinical
evaluation, repeating the test at a later time may yield a positive result.
Patients symptomatic from drugs of abuse often require immediate
management based on the history, physical examination, and observed
toxidrome without laboratory confirmation (e.g., apnea from opioid
intoxication). When the patient is asymptomatic or when the clinical
picture is consistent with the reported history, qualitative screening
is neither clinically useful nor cost-effective. Thus, qualitative drug
screens are of greatest value for the evaluation of patients with severe or
unexplained toxicities, such as coma, seizures, cardiovascular instability, metabolic or respiratory acidosis, and nonsinus cardiac rhythms.
In contrast to qualitative drug screens, quantitative serum tests are
useful for evaluation of patients poisoned with acetaminophen (Chap.
361), alcohols (including ethylene glycol and methanol), anticonvulsants, barbiturates, digoxin, heavy metals, iron, lithium, salicylate, and
theophylline as well as for the presence of carboxyhemoglobin and
methemoglobin. The serum concentration in these cases guides clinical
management, and results are often available within an hour.
The response to antidotes is sometimes useful for diagnostic purposes. Resolution of altered mental status and abnormal vital signs
within minutes of IV administration of dextrose, naloxone, or flumazenil is virtually diagnostic of hypoglycemia, opioid poisoning, and
benzodiazepine intoxication, respectively. The prompt reversal of
dystonic (extrapyramidal) signs and symptoms following an IV dose of
benztropine or diphenhydramine confirms a drug etiology. Although
complete reversal of both central and peripheral manifestations of
anticholinergic poisoning by physostigmine is diagnostic of this condition, physostigmine may cause some arousal in patients with CNS
depression of any etiology.

TREATMENT

Poisoning and Drug Overdose

GENERAL PRINCIPLES
Treatment goals include support of vital signs, prevention of further poison absorption (decontamination), enhancement of poison
elimination, administration of specific antidotes, and prevention
of reexposure (Table 473e-3). Specific treatment depends on the
identity of the poison, the route and amount of exposure, the time
of presentation relative to the time of exposure, and the severity of
poisoning. Knowledge of the offending agents’ pharmacokinetics
and pharmacodynamics is essential.
During the pretoxic phase, prior to the onset of poisoning, decontamination is the highest priority, and treatment is based solely on
the history. The maximal potential toxicity based on the greatest
possible exposure should be assumed. Since decontamination is
more effective when accomplished soon after exposure and when
the patient is asymptomatic, the initial history and physical examination should be focused and brief. It is also advisable to establish IV
access and initiate cardiac monitoring, particularly in patients with
potentially serious ingestions or unclear histories.

Table 473e-3 Fundamentals of Poisoning Management
Supportive Care
Airway protection
Oxygenation/ventilation
Treatment of arrhythmias
Hemodynamic support

Treatment of seizures
Correction of temperature abnormalities
Correction of metabolic derangements
Prevention of secondary complications

Prevention of Further Poison Absorption
Gastrointestinal decontamination Decontamination of other sites
Gastric lavage
Eye decontamination
Activated charcoal
Skin decontamination
Whole-bowel irrigation
Body cavity evacuation
Dilution
Endoscopic/surgical removal
Enhancement of Poison Elimination
Multiple-dose activated charcoal
Extracorporeal removal
administration
Hemodialysis
Alteration of urinary pH
Hemoperfusion
Chelation
Hemofiltration
Plasmapheresis
Exchange transfusion
Hyperbaric oxygenation
Administration of Antidotes
Neutralization by antibodies
Metabolic antagonism
Neutralization by chemical binding Physiologic antagonism
Prevention of Reexposure
Adult education
Child-proofing

Notification of regulatory agencies
Psychiatric referral

When an accurate history is not obtainable and a poison causing
delayed toxicity (i.e., a toxic time-bomb) or irreversible damage is
suspected, blood and urine should be sent for appropriate toxicologic screening and quantitative analysis. During poison absorption
and distribution, blood levels may be greater than those in tissue
and may not correlate with toxicity. However, high blood levels
of agents whose metabolites are more toxic than the parent compound (acetaminophen, ethylene glycol, or methanol) may indicate
the need for additional interventions (antidotes, dialysis). Most
patients who remain asymptomatic or who become asymptomatic
6 h after ingestion are unlikely to develop subsequent toxicity and
can be discharged safely. Longer observation will be necessary for
patients who have ingested toxic time-bombs.
During the toxic phase—the interval between the onset of poisoning and its peak effects—management is based primarily on
clinical and laboratory findings. Effects after an overdose usually
begin sooner, peak later, and last longer than they do after a therapeutic dose. A drug’s published pharmacokinetic profile in standard
references such as the Physician’s Desk Reference (PDR) is usually
different from its toxicokinetic profile in overdose. Resuscitation
and stabilization are the first priority. Symptomatic patients should
have an IV line placed and should undergo oxygen saturation determination, cardiac monitoring, and continuous observation. Baseline
laboratory, ECG, and x-ray evaluation may also be appropriate.
Intravenous glucose (unless the serum level is documented to be
normal), naloxone, and thiamine should be considered in patients
with altered mental status, particularly those with coma or seizures.
Decontamination should also be considered, but it is less likely to be
effective during this phase than during the pretoxic phase.
Measures that enhance poison elimination may shorten the
duration and severity of the toxic phase. However, they are not
without risk, which must be weighed against the potential benefit.
Diagnostic certainty (usually via laboratory confirmation) is generally a prerequisite. Intestinal (gut) dialysis with repetitive doses of
activated charcoal (see “Multiple-Dose Activated Charcoal,” later)

