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GENERAL MANAGEMENT OF POISONED PATIENTS 

 Poisoning is a worldwide problem that consumes substantial healthcare resources and 
causes many premature deaths.

 This increase has been ascribed to increasing prescription rates and aging of the baby-boom 
population.

 Pharmacists can ensure that medications are labeled correctly, anticipate potential drug 
interactions, and educate patients to use medications safely. 

 Parents have the responsibility to ensure that poisons are placed in childproof, labeled 
containers stored in adult only accessible nonfood storage areas to reduce pediatric 
exposures. 

 After an exposure, poison control centers staffed by highly trained individuals can provide 
customized advice to healthcare providers and the public. 

 Poison control centers also participate in prevention, education, and toxico surveillance 
activities.



GENERAL MANAGEMENT OF POISONED PATIENTS 

 Exposures occur most commonly by ingestion; other routes include:

 Inhalation

 Insufflation 

 Cutaneous

 Mucous membrane exposure

 Injection

The criteria used to determine whether the exposure is nontoxic are as follows:

 (1) an unintentional exposure to a clearly identified single substance

 (2) an estimate of the dose is known

 (3) a recognized information source 



GENERAL MANAGEMENT OF POISONED PATIENTS 

 Asymptomatic patients with nontoxic exposures may be discharged after a short period of 
observation, providing they have access to further consultation and a safe discharge 
destination

 Serious clinical effects occur in <5% of acutely poisoned patients presenting to developed-
world hospitals, and in-hospital mortality rates are <1%.10 



RESUSCITATION

 Resuscitation is the first priority in any poisoned patient. After resuscitation, 
a structured risk assessment is used to identify patients who may benefit 
from an antidote, decontamination, or enhanced elimination techniques.

 Most patients only require provision of good supportive care during a 
period of observation in an appropriate environment.



RESUSCITATION

 Treatment of cardiac arrest in poisoned patients follows Advanced Cardiac 
Life Support guidelines with the addition of interventions potentially 
beneficial in toxin-induced cardiac arrest 

 Prolonged resuscitation is generally indicated, as patients are often young 
with minimal preexisting organ dysfunction. Utilization of extracorporeal 
cardiac and respiratory assist devices until organ toxicity resolves may be 
lifesaving



RESUSCITATION

Airway    Breathing    Circulation 

 Compromised airway patency or reduced respiratory drive may lead to inadequate 
ventilation; provision of a mechanical airway and assisted ventilation is vital in these 
circumstances. 

 IV crystalloid bolus (10 to 20 mL/kg) is first-line treatment of hypotension. 

 Since most patients without toxin-induced fluid loss are generally not fluid depleted, avoid 
administration of excess fluid. 

 Persisting hypotension despite an adequate volume infusion may respond to a specific 
antidote. Otherwise, cautious administration of an inotropic agent is indicated. 





ANTIDOTES

 Stabilization of airway, breathing, and circulation allows further assessment 
of blood glucose concentration, temperature, and conscious state. 

 Although the proper use of antidotes is important, only a few are indicated 
before cardiopulmonary stabilization (e.g., naloxone for opiate toxicity, 
cyanide antidotes for cyanide toxicity, and atropine for organophosphate 
poisoning).





HYPOGLYCEMIA

 Treat hypoglycemia with IV dextrose (glucose)

 Patients at risk of Wernicke’s encephalopathy also require thiamine, but do 
not require that it be administered before the dextrose.

 Altered mental status when hypoglycemia cannot be excluded is an 
indication for IV dextrose. 

 Supplemental oxygen, thiamine, glucose, and naloxone are often 
administered empirically as a cocktail in cases of altered mental status. 

 Metabolic, infective, and surgical ( intracranial injury) causes of altered 
mental status should be considered.



CARDIAC ARRHYTHMIAS

 In general, anti dysrhythmic drugs are not first-line treatment for toxin-induced 
dysrhythmias, as most anti dysrhythmic drugs have pro dysrhythmic and negative inotropic 
properties. 

 Most toxin-induced dysrhythmias respond to correction of hypoxia, metabolic/acid-base 
abnormalities, and administration of an antidote ( digoxin Fab).

 Sodium bicarbonate is administered for sodium channel–blocker toxicity with 
cardiovascular complications, such as wide QRS complex tachy dysrhythmias. Ventricular 
tachy dysrhythmias may respond to overdrive pacing.



SEIZURES

 Drug-induced seizures are treated with titrated doses of IV benzodiazepines, 
with the exception that isoniazid-induced seizures require pyridoxine.

 Metabolic disorders, such as hypoglycemia and hyponatremia, can also 
produce seizures and should be rapidly excluded.

 Propofol and barbiturates are second-line agents for benzodiazepine-
resistant seizures (once isoniazid-induced seizures are excluded).

 A small study provided evidence for the safety of levetiracetam for treatment 
of toxin-induced seizures . 

 There is no role for phenytoin in the treatment of toxin-induced seizures; it 
has neither theoretical nor proven efficacy, and it may worsen toxicity.



AGITATION

 Agitation is treated with titrated doses of benzodiazepines. 

 Large doses may be required and are appropriate in monitored settings where advanced 
airway interventions are available if required.

 Although antipsychotic agents are often used as second-line agents for toxin-induced 
agitation, they have theoretical disadvantages, including anticholinergic and extrapyramidal 
effect .

 First generation antipsychotics, such as haloperidol have been associated with QT interval 
prolongation and cardiac dysrhythmias; however, the incidence of adverse effects appears 
to be very low.



HYPERTHERMIA AND HYPOTHERMIA

 Patients with core temperatures of >39°C (>102.2°F) require aggressive active cooling 
measures to prevent complications such as rhabdomyolysis, organ failure, and disseminated 
intravascular coagulation.

 Sedation, neuromuscular paralysis, and intubation are required if active measures are 
ineffective. 

 Several toxidromes associated with hyperthermia are treated with specific pharmaceutical 
agents: sympathomimetic (benzodiazepines), serotonin (cyproheptadine19), and 
neuromuscular malignant syndrome (bromocriptine20). 

 Drug-induced coma with subsequent immobility and environmental exposure or inherent 
drug toxicity (opioids, phenothiazines, ethanol) may produce hypothermia. A core 
temperature 



NALOXONE

 • Naloxone is a competitive opioid antagonist administered IV, IM, or intranasally to reverse 
opioid-induced deleterious hypoventilation.

 Naloxone can be used as a diagnostic agent when history and/or examination findings 
(respiratory rate of <12 breaths/min ) suggest possible opioid exposure.

 Naloxone is titrated to clinical effect using bolus doses, 0.1 to 0.4 milligram. Large initial 
bolus doses may precipitate vomiting and aspiration .

 Miosis is an unreliable indicator of naloxone’s adequate clinical effect, as some opioids do 
not affect pupil size.

 Although naloxone may reverse the effects of opioids for 20 to 60 minutes, the effect of 
many opioids will outlast this time frame with possible return of respiratory depression. 



IV LIPID EMULSION

 IV lipid emulsion has been postulated to provide an intravascular “lipid sink,” sequestrating 
lipophilic toxins and preventing target receptor interaction.

 IV lipid emulsion should be used as part of management of cardiac arrest in bupivacaine 
toxicity.

 Does not support IV lipid emulsion as first-line treatment of life-threatening toxicity 
associated with other drugs, including amitriptyline, calcium channel antagonists, non–
lipid-soluble beta-receptor antagonists, cocaine  diphenhydramine, lamotrigine, bupropion, 
malathion, and cocaine.

 IV lipid emulsion therapy may cause fat deposition in extracorporeal membrane 
oxygenation circuits and increase blood clot formation.



ASSESSMENT

 Following initial resuscitation and stabilization, a risk assessment is performed to predict 
course of clinical toxicity, interventions required, and patient disposition.

 Risk assessment is formulated using history, examination, and ancillary test results.

 Acute poisoning is a dynamic process; therefore, risk assessment may change with time 
and requires ongoing review



HISTORY

 Patients may not provide a clear history due to psychiatric illness, clinical effects of 
exposure, and fear of arrest or repercussions from family or friends. 

 Information including identity of substances, doses, and route of exposure is crucial in 
formulating a risk assessment.

 Obtain collateral information from family, friends, previous medical records, and usual 
healthcare provider.

 Prehospital emergency services can provide information regarding empty medication 
containers or the scene environment (smells, particular materials or substances present). 

 If possible, obtain knowledge of hobbies, occupation, presence of a suicide note, and recent 
changes in patient behavior.



EXAMINATION

 A systematic physical examination can yield important clues to the nature 
and potential severity of an exposure 

 Examine the skin folds, body cavities if appropriate, and clothing for 
retained tablets or substances.





TOXIDROMES

Substances belonging to a particular pharmaceutical or chemical class often 
produce a cluster of symptoms and signs, or “toxidrome” , enabling the 

identification of potential toxins when a clear history is unavailable





DIAGNOSTIC TESTING

 A serum acetaminophen concentration is a routine screening test in 
poisoned patients because early acetaminophen poisoning is often 
asymptomatic and does not have a readily identifiable toxidrome at the 
time when antidotal treatment is most efficacious.

 Acetaminophen screening is especially important in patients presenting 
with altered mental status or a self-harm ingestion, for whom an accurate 
history may not be available



DIAGNOSTIC TESTING

 An ECG is a useful test to detect cardiac conduction abnormalities and 
identify patients at increased risk of toxin-induced adverse cardiovascular 
events.

 Measurement of drug or toxin concentrations in body fluids is not required 
in most poisonings, but in some exposures, measurement of serum drug 
concentrations does influence management .





DIAGNOSTIC TESTING

 Toxicologic screening tests of urine can be done in a central laboratory or performed with 
point-of-care assays.

 Cross-reactivity is common and some drugs within the class may not be detected .



 Dilute urine can make it difficult to detect low levels. Because some drugs are present in 
urine for an extended period of time, the positive test may not be related to the current 
clinical condition.

 Toxicologic screening may be appropriate for medicolegal reasons, especially in pediatric 
cases when inappropriate drug administration or nonaccidental injury is suspected.

 A positive urine drug screen for an illicit substance is an indication to involve local child 
protection services





DECONTAMINATION

 Decontamination is required for toxic exposures affecting large dermal areas.

 Healthcare providers wearing personal protective equipment (if indicated) or observing 
universal precautions (gown, gloves, eye protection) should assist with undressing and 
washing the patient using copious amounts of water. 

 Contaminated clothing is collected, bagged, and properly disposed.

 Decontamination ideally occurs in a separate area adjacent to the ED, minimizing cross-
contamination.



OCULAR DECONTAMINATION

 Eye exposures may require local anesthetic (0.5% tetracaine) instillation and lid retractors to 
facilitate copious irrigation with crystalloid solution. 

 Alkalis produce greater injury than acids due to deep tissue penetration via liquefaction so 
that prolonged irrigation (1 to 2 hours) may be required. 

 Ten minutes after irrigation (allowing equilibration of crystalloid and conjunctival sac pH), 
conjunctival sac pH is tested. 

 Irrigation continues until pH is between 7.2 and 7.4. Ophthalmologic consultation is 
indicated for all ocular alkali injuries



GI DECONTAMINATION

 Gastric decontamination is not a routine part of poisoned patient management; there is 
minimal evidence demonstrating positive benefit, and there are associated complications .

Gastric econtamination may be considered in individual patients after a threequestion risk-
benefit analysis:

 (1) Is this exposure likely to cause significant toxicity? 

 (2) Is GI decontamination likely to change clinical outcome? 

 (3) Is it possible that GI decontamination will cause more harm than good ?





EMESIS

 Traditionally, ipecac syrup was administered to induce vomiting, 
theoretically emptying the stomach of poisons.

 No published evidence supports the induction of emesis, and adverse 
outcomes associated with emesis are documented.

 There is no role for the induction of emesis in the ED in the poisoned 
patient.



OROGASTRIC LAVAGE

 Once a widely practiced intervention, attempted removal of ingested toxin from the 
stomach by aspiration of fluid placed via an orogastric tube is now rarely indicated. 

 No published evidence demonstrates that orogastric lavage changes outcome in the 
majority of poisoned patients, and the procedure has numerous complications

 gastric lavage may be considered in cases of ingestion of a lifethreatening amount of poison 
within the previous hour where institution of supportive care and antidotal therapy would 
not ensure full recovery.

 Adherence to best-practiceprinciples can minimize complications from orogastric lavage .





SINGLE-DOSE ACTIVATED CHARCOAL

 Super-heating carbonaceous material produces activated charcoal, a highly 
porous substance, which is suspended in solution and given PO as a slurry. 

 Activated charcoal does not effectively adsorb metals, corrosives, and 
alcohols. 

 The decision to give activated charcoal requires individual patient risk 
assessment and is not considered routine management.

 Activated charcoal may be effective when given >60 minutes after ingestion 
of substances known to slow GI motility ( anticholinergics) or after massive 
ingestion of a substance associated with bezoar formation ( salicylates).

 Activated charcoal can be administered to intubated patients using an 
orogastric or nasogastric tube.



WHOLE-BOWEL IRRIGATIONA

 Polyethylene glycol can be administered orally to cooperative, awake 
patients, but consider formal airway control if consciousness is likely to 
deteriorate

 Nonsurgical treatment of asymptomatic body drug packers using whole-
bowel irrigation is increasingly common.

 An antiemetic such as the prokinetic agent metoclopramide may be required 
to control polyethylene glycol–induced gastric distention and vomiting. 

 The end point of whole-bowel irrigation treatment is clear rectal effluent 
and imaging demonstrating absence of foreign bodies 



MULTIDOSE ACTIVATED CHARCOAL

 Multi dose activated charcoal increases elimination of toxins with entero
enteric, enterohepatic, or entero gastric recirculation. 

 Lipophilic drugs with low volume of distribution, protein binding, and 
molecular weight may pass down a concentration gradient between 
intravascular space and activated charcoal in the gut lumen.

 Multi dose activated charcoal may also adsorb residual intraluminal toxins; 
this is more likely for substances slowing gastric motility or forming bezoars .





EXTRACORPOREAL REMOVAL

 Extracorporeal removal techniques, including :

 hemodialysis

 hemoperfusion

 continuous renal replacement therapies

These procedures require a critical care setting, are expensive and invasive, 
are not always available, and have complications. 







URINARY ALKALINIZATION

 Urinary alkalinization is most effective for weak acids primarily eliminated 
by the renal tract that are also readily filtered at the glomerulus and have 
small volumes of distribution.

 Hypokalemia will reduce the effectiveness of urinary alkalinization .

 The primary indication for urinary alkalinization is moderate to severe 
salicylate toxicity when criteria for hemodialysis have not been met. 

 Although urinary acidification can enhance the elimination of weak bases 
including amphetamines and phencyclidine, associated risks 
(rhabdomyolysis) outweigh potential benefit. 



DISPOSITION

 Planning for patient disposition from the ED should be part of initial risk assessment.

 Admission is indicated if the patient has persistent and/or severe toxic effects or will 
require a prolonged course of treatment. In most cases, a 6-hour observation period is 
sufficient to exclude the development of serious toxicity.

 Onset of clinical toxicity can be delayed after a number of exposures, including (but not 
limited to) modified-release preparations of calcium channel blockers, selective 
norepinephrine reuptake inhibitors (tramadol, venlafaxine), and newer antipsychotics .



DISPOSITION

 In the developed world, toxicity will resolve within 24 hours in most 
poisoned patients requiring noncritical care inpatient management, and so 
these patients can be efficiently and safely managed in a toxicology or short-
stay ward, if available.

 Patients who have deliberately self-poisoned require appropriate mental 
health assessment before disposition.


