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Objectives

* Review common pediatric ingestions
* Discuss evaluation of pediatric ingestions
* Apply management strategies for common pediatric ingestions
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Toxic Ingestions

* Overview
* May result from ingestion or contact with a harmful agent
Children < 3 years of age account for approximately 46% of poisonings
Male predominance < 13 years of age
Female predomlnance > 13 years of age
T U.S. are seen in EDs daily; Z/day wiitfsuceu e poisoning
More than 90% of events occur inside the child’s residence
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Toxic Ingestions

* When one... always assume there may be more
e Co-ingestions are common!
» Teenagers routinely withhold the truth on number or medications/amount

* Be familiar with agents on the drug testing panels available at your
institution
* They only test for a panel of common medications/street drugs

* In some cases, testing is not available or result turnaround time may be
long, necessitating decision-making on clinical evaluation/information

» Use poison control and toxicology service (if available)
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Poison Control Center

* National Hotline
e 1-800-222-1222
e Consultation is free to public and health care professionals
* Most callers are not referred to a health care facility
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Decontamination il

 Activated charcoal
e Dose: 10 — 25 grams PO; repeat doses may be needed
* Available as liquid, powder, tablet, suspension
Extremely high surface area, with lots of ‘pores’ which trap chemicals

Adsorption of medication to charcoal, preventing absorption in Gl tract
* Notindicated in all ingestions (e.g. corrosives, alcohols)

Some formulations contain sorbitol, which acts as sweetener and as a cathartic
If administering repeated doses, determine need for sorbitol
Monitor electrolytes
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Decontamination

e Activated Charcoal

Figure 1. Activated carbon particle
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Decontamination

* Whole Bowel Irrigation
* Goal is to prevent absorption of ingested substance or drug packets
Stool is stimulated by polyethylene glycol solution
Generally, requires placement of a nasogastric tube
Side effects: Abdominal distention, vomiting
Monitor electrolytes and output
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Antidote

 Available for some ingested agents (e.g. naloxone, flumazenil, others)
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Common Non-Toxic Ingestions

e Magic markers

* Ballpoint pen ink
* Crayons

* Pencils

* Make-up/lipstick
* Play Doh

* Antacids

* Silica gel packets
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Highly Toxic Substances
in 1 Tablet/Teaspoon

* Beta blockers

 Calcium channel blockers
e Camphor

* Hydrocarbon

* Methadone

* Tricyclic antidepressants
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Selected Poisonings

Pediatric
st 5ENyrse www.d rungEE.COm
Practitioners —IA

for Nurse Practitioners’ ©2020



Acetaminophen

e Background
« Commonly used analgesic and antipyretic

* Dispensed as a single product, however, also found in many combination
preparations

 Commonly occurs through dosing errors

* Pathophysiology
» Rapidly absorbed from gastrointestinal tract
* Metabolized primarily through the liver in normal dose consumption

Excedrin
Nyquil

Midol
Vicodin
Robitussin
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Acetaminophen

e Pathophysiology — Continued

* Normal Therapeutic level ingestions

* Metabolized to sulfate and glucuronide conjugates

* Small amount metabolized to N-acetyl-p-benzoquinoloneamine (NAPQI)

* NAPQI rapidly conjugated with glutathione and inactivated to nontoxic conjugates
* Toxic ingestions

 Glutathione conjugation becomes insufficient to meet metabolic demand

* NAPQI levels elevate

* Results in hepatocellular necrosis; irreversible liver failure may ensue
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Acetaminophen

* Clinical Presentation
* |nitial; mild
* Vomiting
* Malaise
e > 24 hours; symptoms progress
* Increased liver function tests (e.g. ALT/AST, GGT, PT/PTT, )
* > 72 hours, peak toxicity
* Coagulopathy
Encephalopathy
Liver failure
Cerebral edema (some cases)
Possibly, death
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Acetaminophen

 Diagnostic Evaluation
* Determine quality and dosage form ingested; time ingested

e Serum acetaminophen level
e Obtain 4 hours post-ingestion or immediately if more time has lapsed since ingestion
* Plot level on nomogram
* Assists in determining severity of ingestion

* Caveats: Patients presenting late may no longer have a detectable level and may have ingested a
lethal dose

* Liver function tests and coagulation studies
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GURE 1. Singie Acuie Acetaminopien Overdose Nomogram
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Acetaminophen

* Management

* N-acetyl cysteine (NAC) is the antidote
* Available in enteral and intravenous formulations

* Mechanism of action
* Unclear

* Likely maintains or restores glutathione levels, allowing for the metabolism of drug without
development of toxic metabolites

Administer within 8 hours; greatest efficacy
Administer to patients with low or undetectable levels and any sign of hepatotoxicity

If unknown amount of ingestion, draw level and consider NAC administration
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Acetaminophen

* Management

 Activated charcoal
e Consider if child presents to medical attention promptly
* May be beneficial if polydrug ingestion
* Laboratory monitoring
* Liver function tests
e Coagulation studies
* Electrolytes
* Neurologic monitoring

* If signs of hepatotoxicity, transfer to liver transplant center
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Alcohols
Ethanol, Methanol, Ethylene glycol

e Background

* Many alcohol products are intended for human consumption, however, some are
not

* Types
* Ethyl alcohol (ethanol)
* Alcoholic beverages and distilled spirits
* Also found in household products (e.g hand sanitizers)
* Methyl alcohol (methanol)

* Found in industrial solvents, gasoline blends, paint strippers, windshield wiper fluid, craft
and hobby adhesives

e Ethylene glycol
* Primary component of automobile antifreeze
* Also in herbicides, liquid detergents, paints
* May have sweet taste and be attractive to small children
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Alcohols

Ethanol, Methanol, Ethylene glycol

* Pathophysiology
* All forms are rapidly absorbed from the gastrointestinal tract
 All forms have sedating CNS effects

* End products of the hepatic metabolism of methanol and ethylene glycol are
alcohol dehydrogenase and aldehyde dehydrogenase; produce significant toxicity
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Alcohols
Ethanol, Methanol, Ethylene glycol

Ethanol Methanol Ethylene Glycol
-Symptoms similar to -Similar to ethanol -Similar to ethanol
sedatives ingestion in initial on initial presentation,
-Lethargy presentation except no odor on breath
-Vomiting -Severe metabolic acidosis -CNS depression may
-Slurred speech -Visual complaints worsen over time
-Ataxia -Tachypnea/hyperpnea -Tachypnea
\ -R . . _ _
espiratory depression Headache Hyperpnea

-Hypotension -Seizures -Pulmonary edema
-Bradycardia -Pulmonary edema -Shock
-Coma -Renal failure "+ _Renal failure

> -Profound hypoglycemia -Coma -Cerebral edema
*May be associated with -Not associated with

odor on breath visual complaints




Alcohols
Ethanol, Methanol, Ethylene glycol

 Diagnostic evaluation

e Laboratory
e Serum levels
* Arterial blood gas (metabolic acidosis)
* Electrolytes with calcium and anion gap

* Serum osmolality (large serum osmolality gap supports methanol or ethylene glycol
ingestion)

* Blood glucose
* BUN, creatinine
 Liver function tests
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Alcohols
Ethanol, Methanol, Ethylene glycol

* Ethanol Ingestion Management

* Supportive care
e Cardiorespiratory monitoring
e Supplemental oxygen
e |V fluids
* Glucose (if hypoglycemia present)
* Electrolyte monitoring (particular if vomiting/diarrhea)
e Gastric decontamination is not recommended
* Methanol -> treatment with ethanol, dialysis may be needed
* Ethylene glycol -> treatment with ethanol, dialysis may be needed
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Calcium Channel Blockers

e Background
e Potential to be LETHAL
e Appealing to children because of candy-like appearance
* Several formulations; immediate, sustained release

* Pathophysiology
* Binds to L-type, slow calcium channel in cell membranes

* Reduces flow of calcium into cell
* Inhibits depolarization in pacemaker cells

* Metabolized primarily in liver
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Calcium Channel Blockers

* Clinical Presentation

* Hypotension

* Bradycardia/bradyarrhythmias
SA/AV node conduction abnormalities
Arrhythmias

Hyperglycemia Normal
* Shock
* Seizures 1° Block
e Death

 Diagnostic Evaluation
 History; determine formulation (extended or standard release)

* 12 lead ECG
e Continuous cardiopulmonary monitoring
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Calcium Channel Blockers

* Management
* No reliable antidote available

* Gastric decontamination
e Activated charcoal or whole bowel irrigation
e Calcium administration
* Volume administration for hypotension
* Vasoactive agents may be required
* Atropine, isoproterenol, dopamine, or cardiac pacing for bradycardia
e Glucagon
* Increases cyclic AMP, resulting in increased blood pressure and heart rate
* Intravenous lipid administration; may absorb lipophilic drugs
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lron

e Background
* Little is known about absorption rate, timing of peak level, or rate of decline

* Presentation
* Nausea/vomiting/diarrhea
Abdominal pain
Hematemesis
Hematochezia
If severe; hypotension, drowsiness, metabolic acidosis
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lron

 Diagnostic Evaluation
* Mild <300 pg/dL
* Moderate 300-500 pg/dL
* Severe > 500 pg/dL
* Serum levels often correlate with clinical severity
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lron

* Management
* Abdominal radiograph may demonstrate retained tablets

* Whole bowel irrigation may be beneficial; polyethylene glycol. Continue until
effluent clear
* Deferoxamine IV, iron chelating agent
e Binds absorbed iron
* Observe for signs of toxicity after infusion has been stopped
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Beta Blockers

* Pathophysiology
* Beta 1 receptors are primarily found in myocardial tissue and affect heart rate,
contractility, and atrioventricular conduction
* When these receptors are ‘blocked,” decreased contractility and AV conduction
ensue
* Results in bradycardia and hypotension

* *Most beta blockers antagonize selective beta adrenergic receptors, however, some
have both antagonistic and agonistic properties
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Beta Blockers

* Clinical Presentation
* Varies widely depending on amount and specific agent ingested

* Symptoms present within two hours of ingestion except when ingested
formulation is extended release; may be delayed up to 24 hours

* Most commonly
* Bradycardia
* Hypotension
» Seizures and neurologic sequelae, if severe hypotension or formulation ingested has
lipophilicity
* Ventricular arrhythmias (in formulation with Membrane Stabilizing Activity [MSA])
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Beta Blockers

 Diagnostic evaluation
 History, especially timing, amount, and formulation
e 12 lead ECG
e Serum electrolytes

* Management
* ABCs
e Consider activated charcoal; if within one hour of ingestion
Fluid boluses for hypotension
Atropine, if bradycardia
Glucagon infusion, if severe ingestion

Sodium bicarbonate if formulation ingested possesses MSA
* Prevention of dysrhythmias
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Salicylates

e Background
* Aspirin or acetylsalicylic acid (ASA) most common form
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Salicylates

* Presentation

Table 2 | Features of salicylate poisoning

Affects all

body systems

CNS Signs and symptoms Laboratory findings

Hyperactivity Mausea/vomiting Respiratory alkalosis

Irritability Tinnitus/hearing loss Anion gap metabolic

acidosis

Agitation Hyperventilation Urinary ketones
(tachypnea and/or hyperpnea)

Vertigo Hyperkalemia

Slurred speech Mild hyperlactatemia

Delinum Pulmonary edema Coagulation

Hallucinations

Lethargy
Stupor
Seizures
Coma

Cerebral edema

Hyperthermia
Tachycardia
Volume depletion
Arrhythmias
Diaphoresis

abnmnormalities

—————————Fertel, Netson, Goldfarb(2009)Kidney international

CMNS, central nervous system.



Salicylates

* Diagnosis
* Serum salicylate level; serial levels until peak determined.

* Management

* Multiple modes of decontamination
Gastrointestinal decontamination
Correction of fluid and electrolytes
Correction of hypoglycemia
Alkalinization of urine; goal urine pH 7.5 -8
Chest radiograph
* Treat seizures; benzodiazepines

* Emergent hemodialysis; levels approaching 100 mg/dL or severe clinical
manifestations
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Salicylate Nomogram
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Tricyclic Antidepressants (TCA)

e Background
* Include amitriptyline, desipramine, imipramine
* Produce a variety of clinical effects

* Presentation

* Agitation -Tachycardia Suspect in all
* Delirium -Hypertension cases of

e Mydriasis -Warm, dry skin anticholinergic
* Dry mouth -Fever o elees

* Urinary retention -Hypoactive bowel sounds

e Hypotension -Life threatening arrhythmias
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Tricyclic Antidepressants

 Diagnostic Evaluation
e Serum drug testing
e Anticholinergic toxidrome

* Management
* Airway management
e Seizure management; benzodiazepines

e 12 ECG monitoring; sodium bicarbonate to overcome TCA blockage of sodium
channels

* Hypotension; fluid and inotropic agents
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MDMA/Ecstasy

e Background
* Psychoactive drug with stimulant properties
* Increases serotonin, dopamine, and norepinephrine activity
* Produces increased energy and sensation of euphoria

* Metabolism
* Primarily through liver
* Produces an active metabolite that is a more potent neurotoxin than parent drug

Currently one of the most
commonly abused

amphetamines by
adolescents and college
students
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MDMA/Ecstasy

* Presentation
* Euphoria, increased energy, double/blurred vision
e Bruxism, sweating, dry mouth
* High doses associated with agitation, panic attacks, and hallucinations

e Rare cases, associated with hyperthermia, rhabdomyolysis, cerebral edema, and
death

As many as 11% of U.S. high

school students have tried
ecstasy
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MDMA/Ecstasy

 Diagnostic Evaluation
* Vital signs; especially heart rate and temperature
Serum electrolytes; renal function
Glucose
Liver function tests/coagulation panel
Creatine kinase (CK); rhabdomyolysis evaluation
Urine dipstick for myoglobin
Toxicology panel
12 lead ECG/troponin, if complaints of chest pain
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MDMA/Ecstasy

* Management
* Supportive care
* Short acting benzodiazepine for anxiety, panic attacks, hallucinations
* Aggressive cooling and dantrolene administration if hyperthermia
* *Long term use can result in impaired cognitive function
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Dantrolene Use

* Systematic Review
 MDMA-associated hyperpyrexia
» 13 patients with temperature > 42° C received dantrolene -> 8 survivors (62%)

* 4 patients with temperature > 42° C did NOT receive dantrolene -> NO survivors
(100%)
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Bath Salts/Spice

e Background
» Synthetically prepared drug from Khat plant
 Similar affects to cocaine of amphetamines
* Marketed as ‘bath salts’ or ‘plant food’
e Often labeled as ‘not for human consumption’ to avoid regulation

* Clinical presentation
* Initial
* Hypertension, tachycardia, euphoria, alertness, hyperactivity
* Additional effects may include
e Acute coronary vasospasm, myocardial infarction, gastritis, hyperthermia
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Bath Salts/Spice

 Diagnostic evaluation
* No detected on standard drug screens
e Advanced detection by mass spectrometry

* Management
* Low dose benzodiazepines; agitation
* Benzodiazepines; seizures

 Surface cooling and dantrolene for hyperthermia
* Monitor for signs of rhabdomyolysis

* Morphine, nitroglycerin, and antiplatelet medications if coronary spasm
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Street Drug Challenges

* Especially challenging since their composition may vary; not regulated

* Patient may think that the pill is one substance, when really it is something
else

* Many have several compounds in one tablet
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Special Circumstances

* Ingested agent is unknown
* Or, unknown if an ingested occurred at all
 Refer to toxidromes to help identify if any are present
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Syndrome Sources Signs & Symptoms
]
narcotio opiates, benzodiarepines, barbiurates “beady eves,” sunglasses, decreased blood pressure.
CNS and respiratory depression
withdrawal alcohol, barbiturates, benzodiazepines, | diamhea, dilated pupils, goose bumps, increased heart
narcotics, sedative-hypnotics rate, bearing., yawning, stoamach cramps, hallucinations
sympathomimetic theophylline, caffeine, LSD, PCP, | CNS excitntion {confusion, incoordination, agitation,

amphetamineg, cocaine, decongestants

hallecimation, delirium, setrzures), mereased blood
pressure and heart rate

anticholinergic

antihistamines, atroping, scopalamine,
antidepressants, anti-Parkinson R,
anhpsvcholics, antispasmodics. mush-
roomts, hallucinogens, anbdepressants

dry skin., increased heart rate. dilated pupils, fever,
urinary retention. decreased bowel sounds, CNS
exci@ation

cholmermc

organophosphates, carbamates, physostig-
mene, neostigmme, endrophonmm

“*SLUDGE":  increased salivation, lacrimation,
urination, defecation, GI cramping, emesis;, CNS
{headache, restless, anxiety, confusion, coma,
setrures); muscle weakness and fasciculations

non-syndrome
svnclrome

vanous chemcals with delaved onset due 1o
biotransformation. depletion of natural
detoxifying agent, accumulation of dose or
cffect

froam “nothing” to minor complamis that initially appear
10 be trivial

http://www.tpub.com/corpsman/183.htm



Conclusions

* Pediatric poisonings are common

* With appropriate monitoring and therapy, most children experience good
outcomes
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Question

An 18-month-old with profound hypotension is
presumed to have ingested two calcium channel
blocker pills from his grandmother’s purse. Which
cardiac rhythm is most consistent with a significant
calcium channel blocker ingestion?

1. Torsades de Pointes

2. Ventricular tachycardia

3. Bigemeny

4. Second degree atrioventricular (AV) block
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Answer:

An 18-month-old with profound hypotension is
presumed to have ingested two calcium channel
blocker pills from his grandmother’s purse. Which
cardiac rhythm is most consistent with a significant
calcium channel blocker ingestion?

4. Second degree atrioventricular (AV) block
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| Question

A 17-year-old presents after an intentional TCA ingestion.
Which test should be obtained immediately?

A. ECHO
B. Chest radiograph

C. Cardiac troponin
D. 12 lead ECG
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Answer:

A 17-year-old presents after an intentional TCA ingestion.
Which test should be obtained immediately?

D. 12 lead ECG
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Question

A 15-year-old female took approximately 175 mg/kg of
acetaminophen as a suicide attempt after breaking up
with her boyfriend. Which if the following diagnostic
tests are most critical to monitor 72 hours after the
ingestion?

1. Serial 12 lead ECG and troponin levels
2. Liver function tests and PT/PTT

3. Serum potassium and urine myoglobin
4. Serum osmolality and urine electrolytes
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Answer:

A 15-year-old female took approximately 175 mg/kg of
acetaminophen as a suicide attempt after breaking up
with her boyfriend. Which if the following diagnostic
tests are most critical to monitor 72 hours after the
ingestion?

2. Liver function tests and PT/PTT
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Question

An awake toddler with a patent airway is brought to the
ED with suspected calcium channel blocker ingestion.

S
b

P

ne is warm peripherally with heart rate of 60 bpm and
ood pressure of 56/29 mmHg. After starting oxygen,

acing her on monitors, starting an IV and and sending

labs, what is the next best management strategy?

= W

Fluid bolus and amiodarone bolus
Atropine dose and nitroprusside infusion
Fluid bolus and calcium administration
Calcium bolus and esmolol infusion
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Answer:

An awake toddler with a patent airway is brought to the
ED with suspected calcium channel blocker ingestion.

S
b

P

ne is warm peripherally with heart rate of 60 bpm and
ood pressure of 56/29 mmHg. After starting oxygen,

acing her on monitors, starting an IV and and sending

labs, what is the next best management strategy?

3

. Fluid bolus and calcium administration
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| Question

A 17-year-old presents after an intentional TCA
ingestion. Which test should be obtained
| immediately?

A. ECHO
B. Chest radiograph
C. Cardiac troponin

| D. 12 lead ECG
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I Answer:

A 17-year-old presents after an intentional TCA
ingestion. Which test should be obtained
immediately?

D. 12 lead ECG
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Question

Department with his grandmother after a

| A toddler presents to the Emergency
| presumed ingestion. History of which missing

item from the grandmother’s purse would be
most concerning for a possible lethal ingestion?

a. Silica packet

b. Metformin tablet

c. Calcium channel blocker tablet
d. Antacid tablet
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I Answer:

A toddler presents to the Emergency
Department with his grandmother after a

| presumed ingestion. History of which missing
item from the grandmother’s purse would be
most concerning for a possible lethal ingestion?

| C. Calcium channel blocker tablet
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Question

What agent/item would you
suspect this child has ingested?

1. Cocaine packets
2. Crayons

3. Iron tablets

4. Aspirin
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Answer:

What agent/item would
you suspect this child has
ingested?

3. Iron tablets
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Question

What is the best test to order to evaluate for
rhabdomyolysis?

Serum creatine kinase
Urine protein
Coagulation studies

o 0 T o

Electromyogram
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Answer:

What is the best test to order to evaluate for
rhabdomyolysis?

a. Serum creatine kinase
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Question

An 18-month-old with profound hypotension is
presumed to have ingested two calcium channel
blocker pills from his grandmother’s purse. Which
cardiac rhythm is most consistent with a significant
calcium channel blocker ingestion?

1. Torsades de Pointes

2. Ventricular tachycardia

3. Bigemeny

4. Second degree atrioventricular (AV) block
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Answer:

An 18-month-old with profound hypotension is
presumed to have ingested two calcium channel
blocker pills from his grandmother’s purse. Which
cardiac rhythm is most consistent with a significant
calcium channel blocker ingestion?

4. Second degree atrioventricular (AV) block
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Question

A 15-year-old female took approximately 175 mg/kg of
acetaminophen as a suicide attempt after breaking up
with her boyfriend. Which if the following diagnostic
tests are most critical to monitor 72 hours after the
ingestion?

1. Serial 12 lead ECG and troponin levels
2. Liver function tests and PT/PTT

3. Serum potassium and urine myoglobin
4. Serum osmolality and urine electrolytes
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Answer:

A 15-year-old female took approximately 175 mg/kg of
acetaminophen as a suicide attempt after breaking up
with her boyfriend. Which if the following diagnostic
tests are most critical to monitor 72 hours after the
ingestion?

2. Liver function tests and PT/PTT
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Question

Which of the following changes in clinical examination
would you expect after the initiation of deferoxamine I1V?

1. Vin rose urine

2. Jaundice

3. Oozing at catheter sites
4. Maculopapular rash
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Answer:

Which of the following changes in clinical
examination would you expect after the initiation of
deferoxamine IV?

1. Vin rose urine
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Question

How many hours after an acetaminophen
ingestion is the optimal time to draw the first
acetaminophen level?

a. One hour
b. Two hours
c. Four hours
d. Six hours
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Answer:

How many hours after an acetaminophen
ingestion is the optimal time to draw the first
acetaminophen level?

c. Four hours
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