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Lecture

I. Introduction
	Time:  8 Minutes
	Slides: 1–5
	Lecture/Discussion
A. 	Critical care transport personnel (CCTP) may be required to transport patients experiencing a toxicologic emergency under several different situations.
B. 	Toxic agents are found in dangerous quantities in homes, schools, agriculture, industry, commercial establishments, all modes of transportation, and naturally in the environment. 
C. 	People can be exposed to toxic substances through accidents, carelessness, intentional misuse, and abuse.
D. 	Toxic exposures can be lethal. 
E. 	CCTP can improve patient outcomes by recognizing and addressing problems quickly.
F. 	Safety and health of the transport team is the highest priority in dealing with a patient who is poisoned or has overdosed. 
G. 	Patients reacting to poisons or drug overdoses can exhibit bizarre and aggressive behavior.
H. 	Suicidal people can jeopardize others in an attempt to commit suicide.
I. 	Patients exposed to toxic substances may expose the people who are trying to help them.
J. 	Basic care
1. 	Maintain patent airway.
2. 	Support respiration.
3. 	Promote effective circulation.
K. 	Additional steps
1. 	Protect patient from further injury through decontamination.
2. 	Prevent absorption of toxin.
3. 	Administer antidotes
4. 	Enhance elimination.
5. 	General patient safety
6.	Comfort measures


II. Assessment
	Time: 42 Minutes
	Slides: 6–33
	Lecture/Discussion
A. 	Safety
1. 	Rescuers and health care providers should use personal protective equipment (PPE) prior to exposure to the patient. 
2. 	CCTP may encounter hazards prior to arriving on the scene.
3. 	Transport team should assess what PPE they need when they receive the dispatch or initial report.
4. 	Cues to a toxic event
a. 	Presence of unusual odors, smoke, or vapors
b. 	Signs, placards, or markings indicating chemicals or hazardous materials
c. 	Vehicles known to carry hazardous substances
d. 	Industrial, manufacturing, agricultural, or laboratory facilities
e. 	Bystanders who unexpectedly become ill or unconscious
f. 	Multiple patients with unexpected but similar signs and symptoms
5. 	In addition to the chemical hazards themselves, patients may exhibit, violent, bizarre, or aggressive behavior.
6. 	It may be necessary to restrain some patients before an assessment can be made.
7. 	Intoxicated patients, and those with psychological or mental disorders, pose a significant risk to CCTP.
8. 	Patients should be searched for weapons.
9. 	CCTP should not approach a scene before it has been secured by law enforcement.
10. 	Signs indicating increased likelihood of violence
a. 	Reported suicide attempt or significant mental illness
b. 	History of violent behavior
c. 	Involvement of alcohol, illicit drugs, medication, or chemical abuse
d. 	Altered or confused mental status
e. 	Patients with escape risk (prisoners or inpatient psychiatric patients)
11. 	Once safety concerns for CCTP have been addressed, CCTP should address ABCs.
B. 	Airway
1. 	Top priority
2. 	CCTP must evaluate whether there is a patent airway and whether it can be maintained during transport. 
3. 	Patients who are awake, alert, and able to speak have a patent airway.
4. 	Unusual sounds such as stridor, snoring respirations, or gurgling noises indicate that the patient’s airway is compromised.
5. 	Visual signs such as blood, secretions, and foreign substances also indicate that the airway is compromised.
6. 	CCTP should continuously monitor patients who have been exposed to poisonous vapors.
7. 	Vaporous substances can continue to react inside the patient’s airway, making things worse.
8. 	Presence of endotracheal (ET) tube does not guarantee a patent airway
a. 	The tube can become clogged, dislodged, or may not have been placed correctly.
b. 	CCTP must continue to monitor patient to make sure airway is still functioning.
9. 	A previously patent airway can become compromised during patient transport.
a.	Alterations in mental status or seizures can compromise airway.
b. 	Evolving structural abnormalities from trauma can affect airway.
c. 	Obstructions may occur (secretions foreign objects).
10. 	Patients who receive activated charcoal or syrup of ipecac present additional risk of airway compromise.
a. 	Patients can vomit for up to four hours after charcoal or syrup of ipecac is administered.
b. 	Patients who have been given these substances should be placed in a position so they don’t aspirate their vomit.
C. 	Breathing
1. 	Without effective oxygenation and ventilation, tissue hypoxia, acidosis, and cell death will occur. 
2. 	CCTP must evaluate whether oxygenation is adequate to meet patient’s metabolic needs.
3. 	Patients at risk of subsequent respiratory compromise must be identified and appropriate interventions taken. 
4. 	Physiologic stress, acidosis, hypermetabolic states, and many toxic substances require greater oxygenation and ventilation than might be expected.
5. 	Direct toxins affect gas exchange, airway diameter, lung tissue, and ventilation.
a. 	Asphyxiates
b. 	Organophosphates
c.	Neuromuscular blockers
6. 	Indirect toxins inhibit a patient’s respiratory drive.
a. 	Opiates
b. 	Benzodiazepines
c. 	Tricyclic antidepressants (TCA)
d. 	Ethanol
7. 	Hypoxia can occur from gases that displace oxygen in the lungs, substances that block cellular oxygenation, and agents that cause cardiogenic or noncardiogenic pulmonary edema.
8. 	Respiratory compromise can also occur from trauma, burns, or aspiration.
D. 	Circulation
1. 	Evaluation of a patient’s circulation requires assessment of end-organ tissue perfusion and overall cardiovascular functioning.
2. 	Otherwise healthy patients may experience alterations in hemodynamic parameters without losing end-organ tissue perfusion.
3. 	People with preexisting health conditions may suffer devastating consequences normally tolerated by healthy persons. 
4. 	Normal functioning
a. 	Normal mental status and adequate urine output for age and weight.
b. 	Strong distal pulses and normal heart rate, blood pressure, and hemodynamic values for age and weight.
c. 	Skin will be warm and dry.
d. 	Electrocardiogram (ECG) will show a normal sinus rhythm without signs of conduction abnormality.
5. 	Numerous mechanisms may impair cardiovascular functioning.
6. 	During evolution of toxic exposure, patient’s circulation may decline from the following:
a. 	Direct exposure to cardiotoxic or vasoactive substances
b. 	Fluid volume loss or redistribution
c. 	Electrolyte disturbance
d. 	Airway or respiratory compromise
e. 	Manifestations of preexisting cardiovascular disease
f. 	Altered oxygen-carrying capacity.
E. 	Additional assessment
1. 	In an ideal situation, a patient will be assessed with a thorough history and medical exam. 
2. 	Depth and detail of assessment should be balanced against need for immediate transport and/or need for immediate interventions.
3. 	History of present illness should include the following:
a. 	Medication(s) or substance (s) involved (including multiple substances, particularly with intentional poisonings. 
b. 	Time, quantity, and duration of exposure
c. 	Route of exposure
d. 	Patient’s initial and subsequent clinical status
e. 	Initial decontamination, stabilization, and treatment performed before arrival of the transport team.
f. 	Other contributory information.
i. 	Accidental vs. intentional event
ii. 	Multiple patients
iii. 	Presence of environmental hazards
4. 	Interviews of patients, family, and bystanders may provide information about the nature and severity of the exposure.
a. 	Interviews may provide information about prodromal symptoms not otherwise discoverable during the physical exam. 
5. 	Knowing a patient’s medical and social history, personal medications, and allergies will assist health care providers treating or transporting a patient. 
a. 	Preexisting medical conditions may have a profound effect on the severity of a toxic exposure or overdose.
b. 	Long-term exposure to substances present differently than a single brief, acute exposure to the same substance.
c. 	A history of a psychiatric disorder or substance abuse will affect the current treatment as well as follow-up treatment.
6. 	The physical exam must be appropriate for the clinical situation.
a. 	Transport teams must balance the usefulness of a thorough physical exam with concerns for patient thermoregulation, privacy, patient access in confined transport vehicles, and the clinical needs of the patient. 
F. 	Vital signs
1. 	Many toxic substances will cause altered vital signs.
2. 	Tachycardia occurs from several different classes of medications and chemicals.
a. 	Sympathomimetics produce an increase in sympathetic tone and atrioventricular node conduction, increasing heart rate.
i. 	Amphetamines
ii. 	Caffeine
iii. 	Cocaine
b. 	Medications with anticholinergic effects antagonize acetocholine and enhance sinus node discharge, causing sinus tachycardia.
i. 	Atropine
ii. 	TCAs
iii. 	Antihistamines
c. 	Any substance causing cellular hypoxia will cause responsive tachycardia.
i. 	Carbon monoxide
ii. 	Cyanide
d. 	Various medications and chemicals induce ventricular tachyarrhythmias or myocardial ischemia with related tachycardia.
3. 	Bradycardia 
a. 	May occur early following exposure to a toxic substance or immediately preceding asystole as the exposure becomes fatal.
b. 	Central nervous system (CNS) depression occurs with toxicity from ethanol benzodiazepines (lorazepam, diazepam, and midazolam), clonidine, and others. 
c. 	Cardiac (digitalis) glycosides, organophosphates, and carbamates cause bradycardia as a result of an increase in vagal tone.
d. 	May also occur from direct action on myocardial cell membranes produced by calcium channel blockers, beta-adrenergic blockers, tricyclic antidepressants, household poisonings, and others.
4. 	Hypertension
a. 	Norepinepherine and phenylephrine can cause hypertension with bradycardia or an atrioventricular shock.
5. 	Hypotension
a. 	Hypotension with tachycardia may result from fluid loss, third spacing, or blood vessel dilation.
b. 	Cell membrane depressant agents that depress the CNS can cause hypotension and bradycardia.
i. 	Opioids
ii. 	Sedative-hypnotic agents
iii. 	Beta-blockers
iv. 	Calcium channel blockers
6. 	Temperature regulation
a. 	Hyperthermia occurs from increased muscle activity or seizures, an increased metabolic rate, impaired heat dissipation, and disrupted thermoregulation.
b. 	Drug withdrawal also causes hyperthermia.
c. 	Medications that may induce hyperthermia
i. 	Cocaine
ii. 	Salicylates
iii. 	Phenothiazines
d. 	Medications that induce hypothermia
i. 	Beta-blockers
ii. 	Benzodiazepines
iii. 	Ethanol
vi. 	Hypoglycemic agents
v. 	Vasodilators
vi. 	CNS depressant agents
G. 	Laboratory assessment
1. 	Advances in point-of-care testing technology allow CCTP to measure blood chemistry values during transport.
2. 	Not all chemicals are included in standard toxicology screens.
3. 	Certain toxic exposures require a specific approach to laboratory evaluation once the diagnosis is made.
a. 	The toxic substance has a predictable effect on various laboratory values.
4. 	Patients who are not responsive or who have altered mental status cannot provide reliable history and require a thorough screening for life-threatening conditions.
5. 	Laboratory testing should include the following:
a. 	Urine drug screen, which must include TCAs.
b. 	Acetaminophen level 4 hours after exposure when time of ingestion is known; immediately if time of ingestion is not known.
c. 	Salicylate level
d. 	Serum electrolytes
e. 	Evaluation of acid-base status
f. 	Ethanol level
g. 	Serum levels of any chemicals or medications known to be available.
h. 	Anion gap
i. 	Osmolar gap if toxic alcohol poisoning is suspected.
6. 	More comprehensive testing may be required following initial screening.


III. Toxic Syndromes (Toxidromes) and Medication Reaction Syndromes
	Time:  29 Minutes
	Slides: 34–52
	Lecture/Discussion
A. 	Exposure to certain classes of chemicals and medications will produce an identifiable pattern of clinical signs and symptoms called a toxidrome.
1. 	CCTP should not overlook other possible causes when making treatment decisions.
2. 	Patients may experience life-threatening reactions to medications taken at a therapeutic dose.
3. 	Misdiagnosis can have lethal consequences.
B. 	Toxic syndromes (toxidromes)
1. 	Anticholinergic syndrome occurs following excessive exposure to antihistamines, atropine, benztropine, and other substances like Jimson weed.
a. 	Poisoning results in muscarinic receptor blockade at the neuromuscular junction.
b. 	Characteristics include:
i. 	Tachycardia
ii. 	Hyperthermia
iii. 	Dilated pupils
iv. 	Warm or hot, dry skin
v. 	Ileus
vi. 	Delirium
vii. 	Seizures
viii.	Psychosis
ix. 	Urinary retention
2. 	Cholinergic syndrome
a. 	Occurs following exposure to organophosphate and carbamate insecticides or certain chemical nerve agents
b. 	Cholinesterase inhibitors may affect nicotinic receptors, muscarinic receptors, or both and alter the function of the neurotransmitter acetylcholine.
c. 	Two distinct patterns of toxicity
i. 	Nicotinic receptor toxicity
1. 	Tachycardia
2. 	Hypertension
3. 	Fasciculation
4. 	Weakness
5. 	Hyperglycemia
6. 	Dilated pupils
ii. 	Muscarinic receptor toxicity: SLUDGEM 
1. 	Salivation
2. 	Lacrimation (tearing of eye)
3. 	Urination
4. 	Diarrhea
5. 	Gastroenteritis
6. 	Emesis (vomiting)
7. 	Miosis (constriction of pupil)
8. 	Bronchorrhea
9. 	Sweating
10. 	Bradycardia
iii. 	DUMBELS
1. 	Diaphoresis/diarrhea
2. 	Urination
3. 	Miosis
4. 	Bradycardia, bronchospasm, bronchorrhea
5. 	Emesis
6. 	Lacrimation
7. 	Salivation
iv. 	Nicotinic and muscarinic toxicity both produce the following in severe exposures
1. 	Altered mental status
2. 	Coma
3. 	Seizure activity
3. Opioid syndrome
a. 	Follows illicit abuse, accidental ingestion, or adverse reaction to therapeutic use
b. 	Suspect drugs include morphine, heroin, and fentanyl.
c. 	Signs
i. 	Lethargy and sedation
ii. 	Hypoventilation or apnea
iii. 	Pinpoint pupils
iv. 	Noncardiac pulmonary edema
4. 	Sympathomimetic syndrome
a. 	Involves overstimulation of the adrenergic nervous system
b. 	Symptoms include
i. 	Tachycardia
ii. 	Agitation
iii. 	Seizures
iv. 	Hyperthermia
v. 	Dilated pupils
vi. 	Diaphoresis
c. 	Substances that cause it include:
i. 	Amphetamines
ii. 	Cocaine
iii. 	MDMA (ecstasy)	
C. 	Medication reaction syndromes
1. 	Malignant hypothermia
a. 	Occurs following administration of succinylcholine or inhaled anesthetic agents to genetically susceptible patients
b. 	Symptoms
i. 	Muscle spasms
ii. 	Profound muscle rigidity
iii. 	Acidosis
iv. 	Hyperthermia
v. 	Tachycardia
vi. 	Tachypnea
vii. 	Myoglobinuria (myoglobin in urine)
viii.	Rhabdomyolysis (breakdown of muscle)
ix. 	Hyperkalemia (elevated potassium in blood)
2. 	Neuroleptic malignant syndrome (NMS)
a. 	Potentially fatal reaction to antipsychotic and antischizophrenic medications
b. 	Symptoms
i. 	Hyperthermia
ii. 	Profound muscular rigidity
iii. 	Metabolic acidosis
iv. 	Confusion
c. 	Severe symptoms
i. 	Renal failure
ii. 	Respiratory failure
iii. 	Arrhythmias
iv. 	Cardiovascular collapse
3. 	Serotonin syndrome
a. 	An unusual response to serotonin-altering medications causing hyperserotoninergic symptoms
b. 	Can also occur during an overdose or if drugs are combined
c. 	Commonly suspected drugs
i. 	SSRIs such as fluxotine (Prozac)
ii. 	Sertraline (Zoloft)
iii. 	Paroxetine hydrochloride (Paxil)
iv. 	Meperidine (Demerol)
v. 	Monoamine oxidase inhibitors (MAOIs)
d. 	Also suspect substances
i. 	Amphetamines
ii. 	TCAs
iii. 	Lithium
e. 	Symptoms
i. 	 Irritability
ii. 	 Muscle rigidity
iii. 	 Hyperthermia
iv. 	 Diaphoresis
v. 	 Headaches
vi. 	 Seizures
vii. 	 Coma
viii. Tachycardia
ix. 	 Hallucinations


IV. General Toxicologic Emergency Management
	Time: 17 Minutes
	Slides: 53–63
	Lecture/Discussion
A. 	Introduction
1. 	CCTP should attend to ABCs first.
2. 	Primary decontamination
a. 	Done on the scene or outside a health care facility or transport vehicle.
b. 	Protect rescuers and health care workers from exposure to toxic substances.
3. 	Secondary decontamination
a. 	Requires health care workers to use PPE but is directed at minimizing patient absorption or injury from a toxic substance
b. 	Gastric decontamination or eye irrigation should be performed after ABCs are attended to.
c. 	Decontamination of a hazardous chemical should occur before an unprotected health care provider makes any contact.
d. 	Enhanced elimination is the practice of augmenting the body’s removal of a toxic substance (or metabolite) once systemic absorption has occurred.
e. 	Antidotes
i. 	Certain substances have identified antidotes.
ii. 	Other substances can be treated symptomatically.
iii. 	Complete reversal toxicity does not usually occur.
B. 	Safety
1. 	Transport of a patient exposed to a toxic substance should not pose an increased risk to CCTP. 
a. 	Potentially suicidal, combative, aggressive, violent, intoxicated, and confused patients should be restrained before transport.
b. 	CCTP should follow local agency policies when applying or transporting patients in restraints.
c. 	CCTP should consider chemical restraint for patients needing physical restraint. 
i. 	Chemicals may involve a mild oral sedative or intubation.
d. 	CCTP should consider alternative ground transport if patient cannot be adequately restrained. 
e. 	CCTP must also be aware of family members, visitors, or prospective passengers who might be carrying weapons or are exhibiting dangerous behavior.
f. 	CCTP risk illness or injury if PPE is not used and adequate decontamination has not occurred.
g. 	All CCTP must assess the adequacy of PPE and decontamination before making patient contact.
h. 	Contaminated patients may expose health care providers to potentially lethal substances or incapacitate a pilot or driver.
C. 	Airway
1. 	Patients with actual or impending compromise require airway management.
2. 	If endotracheal intubation is unsuccessful, additional airway devices can be used.
3. 	Continuous monitoring of oxygen saturation will alert CCTP to a displaced, clogged, or disconnected ET tube. 
4. 	Patients exposed to cholinergic or other secretion-producing substances are likely to require ET suctioning.
D. 	Breathing
1. 	Spontaneously breathing patients may not be oxygenating and ventilating adequately to meet physiologic needs.
2. 	It is important to provide correct oxygen concentration and ventilator settings for each patient and situation.
3. 	Conventional ventilator settings are often inadequate for a patient’s needs following a poisoning or overdose.
4. 	Alterations in pH can occur if a patient has underlying metabolic alkalosis and receives aggressive mechanical ventilation. This further disrupts the pH balance.
5. 	Several conditions require special considerations when initiating and adjusting mechanical ventilation.
6. 	Oxygen saturation and blood gas analysis when assessing the adequacy of oxygenation and ventilation. 
E. 	Circulation
1. 	Circulatory support includes managing cardiac function, fluid balance, and vascular tone.
2. 	Impaired circulation may be caused by an airway or breathing problem (resulting in hypoxia and/or ischemia).
3. 	Impaired airway or breathing may be resolved by a cardiovascular intervention (such as for pulmonary edema).
4. 	Cardiac function is managed by medications that increase or decrease the heart rate or contractility. 
5. 	Fluid balance is closely related to vascular tone, kidney function, and electrolyte concentrations.
6. 	CCTP should anticipate fluid volume replacement or diuresis of fluid-overloaded patients when managing circulation.
F. 	Additional general management
1. 	Some patients only require minimal observation.
2. 	Some patients may become critically ill immediately following a toxic exposure, requiring immediate invasive therapy and critical care resources.
3. 	CCTP must provide continuous assessment and monitoring of any patient being transported. 
4. 	Monitoring must be within the skills of the transport team and adequate for the clinical status of the patient.
5. 	Every patient must receive adequate sedation and analgesia while chemically paralyzed and should be medicated against seizures. 
6. 	Every patient deserves maximum comfort, privacy, and dignity.


V. Decontamination
	Time: 32 Minutes
	Slides: 64–84
	Lecture/Discussion
A. 	Skin decontamination
1. 	Health care providers must use proper PPE during skin contamination.
2. 	Skin decontamination is most effective when initiated immediately following exposure.
3. 	Skin decontamination may have no benefit if significantly delayed.
4. 	Sodium hydroxide and potassium hydroxide react violently with water and require a specialized approach to skin and eye contamination.
5. 	All potentially contaminated clothing must be removed. 
6. 	Powders should be brushed away.
7. 	Contaminated areas should be flushed with copious amounts of water.
8. 	No attempts should be made to neutralize chemicals on the skin.
9. 	Four chemicals require treatment beyond irrigation.
a. 	Hydrofluoric acid treated with calcium
b. 	Oxalic acid treated with calcium
c. 	Phenol treated with mineral oil or isopropyl alcohol
d. 	White phosphorus treated with 1% copper sulfate
B. 	Ocular decontamination
1. 	Cornea is extremely sensitive to hydrocarbons and corrosive agents
2. 	Each affected eye should be flushed with copious amounts of water.
C. 	Gastric decontamination
1. 	Orogastric lavage
a. 	Not performed in the transport setting
b. 	Patients who go to a treatment facility within 1 hour after a life-threatening ingestion
c. 	Indications
i. 	Highly toxic ingestion likely to remain unabsorbed in the stomach
ii. 	Substances poorly absorbed by activated charcoal
iii. 	No effective antidote or treatment therapy
d. 	Disadvantages
i. 	Cooperation required from awake and alert patients
ii. 	Sedatives place patients at risk of aspiration.
iii. 	May propel substances further into digestive tract
e. 	Contraindications
i. 	Minimally toxic ingestion
ii. 	Significant time since ingestion and absorption has occurred
iii. 	Highly effective antidote available
iv. 	Inability of patient to protect airway during procedure
f. 	Risks
i. 	Aspiration
ii. 	Injury to airway, stomach, or esophagus
g. 	Highly toxic liquids can be evacuated from the stomach using a common orogastric or nasogastric tube.
h. 	Patients need to be monitored for electrolyte abnormality and hypothermia.
2. 	Emesis by syrup of ipecac
a. 	No longer a routine treatment
b. 	Limited to home use when patients have a long delay before access to activated charcoal
c. 	Might also be useful for patients who ingest toxins that might not be absorbed by activated charcoal
d. 	Contraindications
i. 	Patients who are sedated
ii. 	Patients with diminished mental capacity
iii. 	Patients with a history with seizures
iv. 	Patients who have ingested hydrocarbons or corrosive agents
3. 	Activated charcoal
a. 	A carbon-based liquid with absorptive ability
b. 	Typically administered orally, or through a nasogastric or orogastric tube
c. 	Has the ability to remove certain toxic substances by gut dialysis
d. 	Can reduce the available quantity of purely IV overdose of some medications
i. 	Theophylline
ii. 	Carbamazepine
iii. 	Salicylates
iv. 	Digoxin
v. 	Some TCAs
e. 	Administered as a single dose for routine ingestions and repeated doses for severe exposures
f. 	Indications
i. 	Ingestion of a harmful amount of a substance known to be adsorbed by activated charcoal within a time frame
ii. 	Unknown substances ingestion or presumption of toxic ingestions in high-risk patients
g. 	Efficacy of using activated charcoal beyond 2-hour window
i. 	Evidence of continued medication absorption is demonstrated by increasing serum or unexplained continued deterioration in clinical status.
ii. 	Ingestion of enteric-coated or sustained-released preparations
iii. 	Ingested drug packets with likelihood of rupture
iv. 	Exposure to substances removed through gut dialysis
v. 	Other conditions that delay toxic absorption
h. 	Contraindications
i. 	Sedated patients with unprotected airways
ii. 	Patients who have ingested caustic substances
iii. 	Hydrocarbon ingestions
i. 	Substances that are not well adsorbed by activated charcoal
i. 	Lithium
ii. 	Iron
iii. 	Heavy metals
iv. 	Hydrocarbons
v. 	Alcohols
D. 	Whole-bowel irrigation (WBI)
1. 	The patient drinks or is fed large quantities of nonabsorbable, electrolyte-balanced liquid that propels stomach and intestinal contents through the digestive system.
2. 	Indications
a. 	Significant ingestion of substances not well absorbed by activated charcoal
i. 	Iron
ii. 	Lithium
iii. 	Potassium
iv. 	Heavy metals
3. 	Indications with activated charcoal
a. 	Patients who have ingested large quantities of sustained-release or enteric-coated medications
b. 	Body stuffers and body packers
c. 	People who have ingested foreign bodies
E. 	Enhanced elimination
1. 	Process replaces or augments body’s normal method of eliminating, modifying, or breaking down toxic substances
2. 	Effective in patients who have preexisting conditions
3. 	Effective against substances that are concentrated heavily in blood and extracellular fluids
4. 	Less successful in protein-bound medications
5. 	Multiple-dose activated charcoal
a. 	Reduced dose of activated charcoal given several times over several hours
b. 	Reduces the elimination half-life of several chemicals
6. 	Urinary manipulation
a. 	Alkalinization of urinary pH promotes increased excretion of weak acids such as salicylates and phenylbarbitol
7. 	Peritoneal dialysis, hemodialysis, hemoperfusion, and continuous renal replacement therapy
a. 	These therapies generally need to be discontinued during transport.


VI. Specific Toxicologic Emergencies
	Time: 53 Minutes
	Slides: 85–119
	Lecture/Discussion
A. 	Pharmaceutical and abuse agents
1. 	Acetaminophen
a. 	Most commonly ingested drug resulting in overdose.
b. 	Toxicity is complicated by agents that may have been taken in combination with it.
c. 	Toxic signs and symptoms may not manifest until it is too late for the antidote (acetylcysteine) to be effective.
d. 	Liver failure can cause death or require transplantation.
e. 	Ethanol, isoniazid, phenytoin, barbiturates, and carbamazepine predispose patients to hepatoxicity.
f. 	Phases of acetaminophen toxicity
i. 	Phase I (0 to 24 hours)
1. 	Nausea and vomiting
2. 	Anorexia
3. 	Dehydration
4. 	Diaphoresis
5. 	Elevated liver function test result
ii. 	Phase II (24 to 72 hours)
1. 	Abdominal pain (right upper quadrant)
2. 	Continued elevated liver function test
iii. 	Phase III (72 to 96 hours)
1. 	Oliguria
2. 	Heptamegaly
3. 	Coagulopathy
4. 	Liver failure
iv. 	Phase IV (more than 4 days)
1. 	Resolution of symptoms or multiple organ failure
g. 	Transport management
i. 	Manage ABCs.
ii. 	Perform GI decontamination with activated charcoal.
iii. 	Administer acetylcysteine.
2. 	Amphetamines
a. 	Therapeutic medications
i. 	Methylphenidate (Ritalin, Concerta)
ii. 	Amphetamine dextroamphetamine combination (Adderall)
iii. 	Dextroamphetamine (Dexedrine)
b. 	Illicit stimulants
i. 	Ecstasy
ii. 	Methamphetamines
c. 	Symptoms of overdose
i. 	Hypertension
ii. 	Tachycardia
iii. 	Hyperactivity
iv. 	Restlessness
v. 	Anxiety
vi. 	Diaphoresis
vii. 	Tremors
viii. Fasiculations
ix. 	Rhabdomyolysis
x. 	Seizures
xi. 	Myocardial ischemia
xii. 	Cerebral hemorrhage
d. 	Methamphetamine washout syndrome
i. 	Amine stores become depleted
ii. 	Excessive sleep
iii. 	Hunger
iv. 	Depression
e. 	Treatment
i. 	Activated charcoal
ii. 	Benzodiazepines 
iii. 	Sedation
3. 	Benzodiazepines
a. 	Examples
i. 	Diazepam (Valium)
ii. 	Midazolam (Versed)
iii. 	Lorezepam (Ativan)
b. 	Uses
i. 	Anxiolysis
ii. 	Sedation
iii. 	Muscle relaxation
iv. 	Seizure control
c. 	Death from overdose is rare.
i. 	Sedation and respiratory depression can exist for days.
d. 	Can become very problematic if mixed with ethanol, narcotics, and other sedative agents.
e. 	Toxic effects can include hypothermia, ataxia, and slurred speech.
f. 	Drug screens
i. 	Clonazepam (Klonopin) and alprazolam (Xanax) are not detectable in urine. 
g. 	Treatment
i. 	Activated charcoal
ii. 	Contraidicated in people with decreased level of consciousness
iii. 	Flumazenil (Romazicon) helps in some situations; may increase seizure activity
4. 	Beta-adrenergic blocking agents
a. 	Common drugs
i. 	Atenolol (Tenormin)
ii. 	Propranolol (Inderal)
iii. 	Metoprolol (Lopressor)
b. 	Medications inhibit catecholamines.
c. 	Symptoms of overdose
i. 	 Hypotension
ii. 	 Bradycardia
iii. 	 Hypoglycemia
iv. 	 Bronchospasm
v. 	 Pulmonary edema
vi.	 Seizures
vii.  Mental status depression
viii. Tachycardia
d. 	Treatment
i. 	Gastric lavage for recent incidents
ii. 	Activated charcoal
iii. 	Dialysis
iv. 	Glucagon
5. 	Calcium antagonists (calcium channel blockers)
a. 	Used to treat hypertension, migraines, cardiomyopathy
b. 	Drugs
i. 	Amlodipine (Norvasc)
ii. 	Diltiazem (Cardizem)
iii. 	Verapamil (Calan)
c. 	Management is complicated by widespread availability of sustained-release preparations.
d. 	Any medication beyond the therapeutic dose should be considered an overdose.
e. 	Symptoms of overdose
i. 	Hypotension
ii. 	Bradycardia
iii. 	Nausea
iv. 	Vomiting
v. 	Altered mental status
vi. 	Metabolic acidosis
vii. 	Hyperglycemia
f. 	Treatment
i. 	Activated charcoal
ii. 	Gastric lavage
iii. 	Whole-bowel irrigation
iv. 	IV calcium
6. 	Cardiac glycosides
a. 	Used for heart rate control
b. 	Found naturally in plants like foxglove, oleander, and lily of the valley
c. 	Severe hyperkalemia, arrhythmias, and renal disease are indications for antidote administration.
7. 	Cocaine
a. 	Rapidly absorbed by all mucous membranes
b. 	Cocaine handlers may hide cocaine internally for smuggling.
c. 	Symptoms
i. 	Chest pain
ii. 	Ventricular and supraventricular tachycardias
iii. 	Hypoxia
iv. 	Acidosis
v. 	Arrthymias
vi. 	Hypertension
vii. 	Renal or intestinal vasospasm
viii. Cerebral hemorrhage
ix. 	Coma
x. 	Anxiety
xi. 	Agitation
xii. 	Delirium
xiii. Psychosis
xiv. Cocaine washout syndrome
d. 	Treatment
i. 	Activated charcoal
ii. 	Whole-bowel irrigation
iii. 	No antidote
8. 	Opioids and opiates
a. 	Symptoms
i. 	CNS depression
ii. 	Respiratory depression
iii. 	Pinpoint pupils
b. 	Treatment
i. 	ABCs
ii. 	Naloxone
9. 	Salicylates
a. 	Symptoms
i. 	Diagnosis occurs when patients report taking large amounts of these products, and have tachypnea and tinnitus.
ii. 	Mild confusion to coma
iii. 	Nausea, vomiting, abdominal pain
iv. 	Pulmonary edema, liver or renal failure, dehydration, electrolyte abnormality, profound metabolic acidosis, and coagulopathy
b. 	Treatment
i. 	ABCs
ii. 	Gastric lavage
iii. 	Whole bowel irrigation
iv. 	Activated charcoal
v. 	Hemodialysis
vi. 	Hemoperfusion
vii. 	No antidote
10. 	SSRIs (and noncyclic antidepressants)
a. 	Fluoxetine (Prozac), Paroxetine (Paxil), and sertraline (Zoloft)
b. 	Limited toxicity
c. 	Severe exposures can cause seizures, cardiovascular alterations, and death. 
d. 	Treatment
i. 	Activated charcoal
ii. 	Symptomatic treatment
11. 	Toxic alcohols (ethylene glycol and methanol)
a. 	Commonly available
b. 	Ingestion often occurs because it was stored in a different container.
c. 	Children are attracted to the taste.
d. 	Alcoholics may consume it looking for an ethanol substitute.
e. 	Can cause profound, lethal, metabolic acidosis following ingestion of very small quantities
f. 	Symptoms
i. 	Ataxia
ii. 	Slurred speech
iii. 	Lethargy
iv. 	Nausea
v. 	Vomiting
vi. 	Seizures
vii. 	Cerebral edema
viii. Coma
g. 	Treatment
i. 	Gastric lavage
ii. 	ABCs
iii. 	Ethanol and fomepizole are antidotes
12. 	Tricyclic antidepressants
a. 	Last resort antidepressants for people likely to harm themselves
b. 	Toxicity occurs from accidental ingestion or by people trying to harm themselves.
c. 	Any TCA overdose is life threatening.
d. 	Symptoms
i. 	Sinus tachycardia
ii. 	Ventricular tachycardia or fibrillation
iii. 	Torsades de pointes
iv. 	Hypotension
v. 	Dry mouth and skin
vi. 	Dilated pupils
vii. 	Seizures
viii. Delirium agitation
ix. 	Hallucinations
x. 	Rhabdomyolysis
xi. 	Muscle tremors
xii. 	Hyperthermia
e. 	Treatment
i. 	Activated charcoal
ii. 	Aggressive supportive treatment
B. 	Chemical agents
1. 	Acetylcholinesterase inhibitor (organophosphate and carbamate) toxicity
a. 	Unintentional contact with certain pesticides
b. 	Chemical weapons release.
c. 	Breaks down acetylcholine at the neuromuscular junction
d. 	Symptoms
i. 	Tachycardia
ii. 	Hypertension
iii. 	Fasciculation
iv. 	Weakness
v. 	Hyperglycemia
vi. 	Dilated pupils
e. 	Decontamination
i. 	Skin and eye
ii. 	Remove contaminated clothing
f. 	Treatment
i. 	Gastric lavage
ii. 	Activated charcoal
iii. 	Atropine and pralidoxime are antidotes
2. 	Carbon monoxide
a. 	Human toxicity occurs during fires, from indoor heating appliances, misdirected automobile exhaust, intentional exposure
b. 	Suspect poisoning in any victim of a fire in an enclosed space.
c. 	Symptoms
i. 	Mild toxicity results in headache, nausea, vomiting, abdominal pain, and dizziness.
ii. 	Patients with severe toxicity can have seizure activity, coma, cardiac arrhythmias, hypotension, and myocardial ischemia.
iii. 	Patients may also have hyperthermia, syncope, and incontinence.
d. 	Treatment
i. 	Patients should be removed from the toxic environment.
ii. 	Hyperbaric therapy
iii. 	ABCs
3. 	Caustics and corrosives
a. 	Patients may be exposed through occupational or industrial exposure, or through household chemicals.
b. 	Exposure can occur through inhalation, ingestion, or dermal or eye exposure.
c. 	Systemic toxicity is possible through any of these routes.
d. 	Acidic substances cause coagulation necrosis, which limits the depth and extent of the injury.
e. 	Alkali substances cause liquefactive necrosis, allowing for extensive tissue penetration.
f. 	Material safety data sheet give information about chemicals and treatments.
g. 	Patients with inhalation exposure require immediate fresh air.
i. 	Symptomatic patients may require supplemental oxygen.
h. 	Ingestion of causative agents has the potential to cause devastating injury.
i. 	Treatment
i. 	Give milk or water to drink.
ii. 	Do not attempt to induce vomiting.
iii. 	Do not attempt neutralization.
4. 	Chlorine, ammonia, and asphyxiate gases
a. 	Exposure can occur during a hazardous materials release or when materials are not stored safely.
b. 	Toxicity is variable based on concentration, duration of exposure, and preexisting health of exposed people.
c. 	Symptoms
i. 	Lacrimation
ii. 	Coughing
iii. 	Drooling
iv. 	Airway discomfort
v. 	Labored, rapid, or absent breathing
d. 	Treatment
i. 	Supplemental oxygen
ii. 	Bronchodilator medications
iii. 	Humidified oxygen or air
iv. 	Assisted ventilation
5. 	Cyanide poisoning
a. 	Cyanide is used heavily in industry, laboratory settings, and in chemical weapons.
b. 	Combustion of any nitrogen or carbon-containing products releases cyanide.
c. 	Should be considered in any fire in an enclosed space
d. 	Toxicity can occur through any route.
e. 	Symptoms
i. 	Hypoxia
ii. 	Weakness
iii. 	Dizziness
iv. 	Seizures
v. 	Coma
vi. 	Cardiovascular collapse
vii. 	Death
f. 	Treatment
i. 	Skin decontamination
ii. 	Activated charcoal
iii. 	Gastric lavage
iv. 	Amyl nitrate
g. 	Health care workers must wear PPE while caring for patients.
h.	Cyanide antidote kits are commercially available.
6. 	Hydrocarbons
a. 	Widely used in all segments of society
b. 	Two classes
i. 	Aliphatic
ii. 	Aromatic
c. 	Huffing
i. 	Causes hypoxia, direct brain injury, hypercarbia during rebreathing and cardiotoxicity
ii. 	Sudden sniffing death syndrome
d. 	Symptoms
i. 	Nausea
ii. 	Vomiting
iii. 	Gastritis
iv. 	Gasteroenteritis
v. 	Dermal or ocular exposure will cause local irritation, burns, or corneal injury.
vi. 	Toxicity is limited from viscous substances like motor oil.
vii. 	Some groups of hydrocarbons have a high potential for chemical pneumonitis in addition to systemic toxicity.
e. 	No antidote
7. 	Hydrofluoric acid/hydrogen fluoride
a. 	Can be lethal in very small quantities
b. 	Symptoms
i. 	Vomiting
ii. 	Abdominal pain
iii. 	Gastritis
iv. 	Arrhythmias
v. 	Tetany
vi. 	Muscle spasm
vii. Vasospasm
viii. Acidemia
c. 	Treatment
i. 	Calcium is the antidote
ii. 	Calcium chloride should not be used for subcutaneous or intra-arterial administration.
	

VII. Hazardous Materials (Hazmat) Response
	Time: 12 Minutes
	Slide: 120–127
	Lecture/Discussion
A. 	Introduction
1. 	Many challenges
2. 	Multiple chemicals are often released simultaneously.
3. 	Response plans can be affected by weather and terrain.
B. 	Role at Hazmat scenes
1. 	CCTP should stay out of hot and warm zones unless they are specially trained.
2. 	Main role is to assess and ensure personnel safety
3. 	CCTP may be called upon to assist members of the Hazmat team and other emergency responders directly. 
a. 	First responders may become ill during operations.
b. 	PPE can cause heat exhaustion and dehydration.
4. 	Main objective is to assess and ensure personnel safety
C. 	Decontamination
1. 	Hot zone
a. 	PPE is necessary.
b. 	Closest to chemical source
2. 	Warm zone
a. 	Where decontamination occurs
b. 	PPE is used.
c. 	Nonessential people are kept away
3. 	Cold zone
a. 	Free of environmental hazards
b. 	Rescuers may be wearing PPE, but other emergency responders are not at risk.
4. 	Rescuer and patient decontamination
a. 	Contaminated tools, trash, and clothing are dropped in the hot zone.
b. 	Primary rescuer garment wash and rinse in warm zone
c. 	Primary garment removal in warm zone
d. 	Secondary garment wash and rinse in warm zone
e. 	Facepiece removal and drop in warm zone
f. 	Boot drop in warm zone
g. 	Inner glove removal in warm zone
h. 	Final shower and clothing change in cold zone
D. 	Transport considerations
1. 	Transport personnel might consider bypassing local facilities for facilities better equipped to handle a particular emergency, if time permits.
2. 	CCTP should monitor carefully:
a. 	Deterioration in patient’s condition
b. 	Signs of inadequate decontamination
c. 	Interventions appropriate for patient’s condition
3. 	CCTP need to assess risks of bringing the container with the toxin to the medical facility.


VIII. Radiation Emergencies
	Time 6 Minutes
	Slide: 128–131
	Lecture/Discussion
A. 	Important to evaluate the nature of a radiation event to determine if there is a risk to emergency responders or health care providers
B. 	Radiation release may occur in health care, industrial, or laboratory settings, during transportation or disposal or radioactive materials, or following a military or terrorist event.
C. 	Irradiation versus contamination
1. 	Health care providers and emergency responders are not at risk if they are exposed to irradiated patients.
2. 	Patients with radioactive contamination spread this material and expose others to radiation.
3. 	Further radiation exposure occurs during incorporation.
a. 	Devastating individual patient toxicity develops when radioactive materials enter the body, causing ongoing internal exposure.
D. 	Emergency responders should develop a formal radiation response plan.
E. 	Patient decontamination involves removing contaminated clothing and jewelry and washing the skin with copious amounts of water.
F. 	Health care providers must wear PPE, including respirators.
G. 	The patient should be decontaminated before treatment unless there is an immediate life threat.
H. 	Patients may die within several hours of a massive radiation exposure.
I. 	Treatment focuses on removal of accessible radioactive substances in the body.
J. 	Forced diuresis may be helpful.

	
IX. Flight Considerations
	Time: 2 Minutes
	Slide: 132
	Lecture/Discussion
A. 	Patients should not be placed in transport vehicles until initial decontamination has been completed. 
B. 	Helicopters and airplanes require safe places to land, which may be a challenge in a toxic exposure situation. 
C. 	Air crews are at risk from patients or family members who are exhibiting bizarre, aggressive, combative, or violent behavior. 
1. 	Air crews must screen patients and family members and provide sedatives and restraints as needed. 
D. 	Air crew members must be prepared to anticipate and manage changes during the flight.

