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Recent increases in pediatric and adolescent opioid fatalities mandate an urgent need

agement strategies and interventions tailored to these unique populations. In contrast
to adults, pediatric methods of exposure include accidental ingestions, prescription
misuse, and household exposure. Early recognition, appropriate diagnostic evaluation,
along with specialized treatment for opioid toxicity in this demographic are discussed.
A key focus is on Naloxone, an essential medication for opioid intoxication, address-
ing its unique challenges in pediatric use. Unique pediatric considerations include
recognition of accidental ingestions in our youngest population, critical social aspects
including home safety and intentional exposure, and harm reduction strategies, mainly
through Naloxone distribution and education on safe medication practices. It calls for a
multifaceted approach, including creating pediatric-specific guidelines, to combat the
opioid crisis among children and to work to lower morbidity and mortality from opioid

overdoses.
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1 | INTRODUCTION

The opioid crisis in the United States transcends and affects individuals
of all demographics. Historically, opioid overdose has been associated
with adults, but trends show an increasing incidence among pediatric
patients.~3 Opioids are the most common cause of fatal poisonings in
young children and represent a significant public health challenge.*-11

Prompt recognition, resuscitation, and interventions are crucial in
managing opioid toxicity in pediatric patients. Emergency clinicians
caring for children and adolescents must be prepared to manage opioid
toxicity and protect young children from further exposures to decrease
future morbidity and mortality.!21% While there are policies on the
opioid crisis in adults, there is a need for guidelines tailored for pedi-
atric patients.'#"17 This paper discusses the unique opioid overdose

characteristics and management in the pediatric population.

2 | EPIDEMIOLOGY

The pediatric and adolescent populations are increasingly impacted by
the opioid crisis, historically an adult issue. From 2019 to 2021, drug
overdose deaths in children aged 10-19 rose by 109%, with opioids
being a common factor.>%18-25 Alarmingly, opioid overdoses in chil-
dren under 5 years of age, particularly infants and adolescents aged
15-19 years, have surged.2% In 1- to 4-year-olds, accidental overdoses
are common, with opioids causing over half of these fatalities recently.
Fatal overdoses involving opioids jumped from 24.1% in 2005 to 52.2%
in 2018; one-third of these cases were in children under 1 year, many
with histories of maltreatment.” Adolescents aged 15-19 years are
also particularly prone to such overdoses due to risky behaviors and
substance experimentation.

Echoing adult trends, pediatric opioid overdoses have shifted from
non-synthetic to semi-synthetic and fully synthetic opioids.2> Between
1999 and 2021, fentanyl was involved in 37.5% of pediatric opioid
poisoning deaths, predominantly in adolescents aged 15-19 years.®
Pediatric emergency department presentations for opioid overdose or
use disorder are rising. The complexity of pediatric overdoses, rang-
ing from prescription to synthetic opioids, underscores the urgency
for pediatric-specific interventions and policies.?’-28 Factors such as
illicit drug availability, social media influence, and insufficient pediatric-
focused opioid health policies contribute to this rise.2?-34 Children in
environments with adult opioid use or socioeconomic disadvantages
face increased risks.243>738

Parental opioid use significantly elevates a child’s risk of opi-
oid misuse.3?40 Children in homes with adults suffering from opi-
oid use disorders experience both immediate and long-term welfare
impacts.?2 In addition, socioeconomic vulnerabilities correlate with

higher pediatric opioid misuse rates, disproportionately affecting at-
risk groups. In older children, prescription opioid misuse often leads
to illicit opioid use or progression to more potent substances like

heroin.4?

3 | PEDIATRIC INGESTION TYPE

In contrast to adult overdoses, pediatric overdoses often occur when
young children accidentally encounter substances at home or during
normal exploratory behavior. For instance, opioid analgesic patches,
such as those containing fentanyl, pose a unique risk. These patches can
be accidentally transferred to children through ingestion, skin contact,
or found and inappropriately applied by a child, leading to severe tox-
icity due to their high potency.*2-4* In addition, accidental ingestions
can result from dosing errors with prescribed medication.*>*¢ Notably,
secondhand exposure is an emerging concern, where children come
into contact with opioids through drug paraphernalia or environmental
contamination in households with frequent opioid use.*”~4?

Among adolescents, recreational misuse of opioids presents a differ-
ent profile. Teenagers are more likely to experiment with prescription
opioids, and alarmingly, there has been a rise in the use of synthetic
opioids like fentanyl, often clandestinely mixed into other recreational
drugs.2’9 Innovative delivery systems, such as opioid-laced edibles

and vaping products, have also gained popularity in this age group.>1>2

4 | DIAGNOSTIC EVALUATION

The initial steps in diagnosing acute opioid intoxication are obtaining
a thorough history and performing a complete physical examination
while maintaining a high degree of suspicion in situations where the
child’s mental status is altered or there is evidence of respiratory
depression. While the foundational principles of diagnosis and treat-
ment remain consistent across age groups, pediatric patients require a
more tailored approach. The medical history should include questions
about current medication use, substance use, and possible exposure to
adulterated drugs. When taking a medical history, adult patients typi-
cally can provide self-reported information or confirm their substance
use. In contrast, pediatric patients, particularly younger children, can-
not provide their history, necessitating reliance on information from
caregivers. This can lead to incomplete or potentially inaccurate his-
tories, with added complexity in cases of suspected neglect or abuse.
It is essential to identify the source of the substances to ascertain the
child’s safety. It is also crucial to obtain information about the patient’s
vital signs, respiratory status, level of consciousness, and any other

symptoms or signs that may suggest opioid overdose. Children under
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TABLE 1

Symptom/sign Description

Altered mental status
coma.

Respiratory depression

Miosis (pupillary
constriction)

Constricted pupils, poor light response.

Bradycardia Slower than normal heart rate.

Hypotonia Decreased muscle tone and strength.

Decreased bowel sounds
auscultation.

Cyanosis (in severe cases)

Hypothermia Abnormally low body temperature.

2 years of age are more vulnerable to intentional poisonings secondary
to their reliance on caregivers and higher susceptibility because of their
smaller size.5354

The physical examination for adults and children focuses on mental
status, respiratory function, and neurological assessment. However, in
pediatrics, there is an increased emphasis on evaluating developmen-
tal and age-appropriate responses, such as varying normal heart rates
in children of different ages, especially when assessing conditions like
bradycardia.>>>¢ Clinical diagnostic signs of opioid toxicity are outlined
in Table 1.

Laboratory evaluation is similar to adult patients and should assess
electrolytes, blood glucose, and liver and renal function. A standard
urine drug screen is not usually necessary to diagnose or treat an
acute opioid overdose; however, it may be required to identify poly-
ingestions, determine placement in a treatment program and identify
an unknown exposure, especially in younger children or assist with
legal proceedings in pediatric cases of child neglect.”4=>8 Although
physicians often obtain standard urine drug screens in the workup
of suspected opioid ingestion, they have a significant false negative
rate. A negative urine drug screen does not exclude the possibility of
opioid toxicity.”?~2 Notably, there are various extended drug screens
available that will assess for the presence of a greater number of sub-
stances. These tests are generally not rapid and take a few days to
result, limiting their usefulness for the acute overdose situation. Even
when results are available during the emergency department evalu-
ation, results rarely change management.®® However, they should be
considered in a young child, with physical findings concerning for pos-
sible exposure, as this may significantly alter the child’s management
and disposition.

Pediatric patients are particularly vulnerable to unintentional expo-
sure to adulterated products, especially in environments where adult
opioid use is present.®*~73 These products can cause severe respira-
tory depression and hypotension. Opioids may be combined with other
drugs of abuse; therefore, even if a patient denies any opioid use, it may
still be on the differential. Clinicians should be aware of the current

trends in opioid use in their community, the potential for adulter-

Changes in consciousness from drowsiness to stupor or

Reduced respiratory rate, depth, and effort.

Reduced or absent sounds upon abdominal

Bluish skin/mucous membranes due to low oxygen.

WILEY->*

Diagnostic criteria for acute opioid overdose in pediatric patients.

Relevance to opioid overdose

Opioids depress the central nervous system.

Opioids depress respiratory centers in the brainstem.

Opioids stimulate parasympathetic activity, causing
constriction.

Opioids can slow heart rate by increasing vagal tone.

Central nervous system depression leads to muscle
weakness.

Opioids increase gastrointestinal tract smooth muscle
tone.

Severe respiratory depression may lead to hypoxia.

Decreased metabolic rate and impaired
thermoregulation.

ations, and management changes that may result. Poly-substance/poly-
pharmacy is another essential consideration in diagnosing acute opioid

overdose in pediatric patients.”*

5 | MANAGEMENT OF ACUTE OVERDOSE

The management priority in patients with acute opioid overdose is sim-
ilar to that in adults and includes airway support, oxygenation, and
early administration of an opioid antagonist (naloxone). Table 2 lists the
management considerations for acute opioid overdose in children.

Pediatric patients with unwitnessed opioid ingestion may present
with an altered level of consciousness; therefore, we considered
naloxone administration in the undifferentiated altered mental sta-
tus patient.”37>82:86 Severe opioid toxicity will initially present with
respiratory depression leading to respiratory arrest followed by car-
diac arrest.”® The focus of treatment should be prompt recognition
and activation of the emergency response system and administration
of high-quality cardiopulmonary resuscitation (CPR). It is reasonable
to administer naloxone to a child in respiratory arrest with a pulse in
addition to standard basic life support/pediatric advanced life support
(BLS/PALS) care.”¢-81 No studies demonstrate improved outcomes
for administering naloxone during cardiac arrest and providing high-
quality CPR should be the initial focus of a child found to be in arrest.
Naloxone may be administered to a patient in arrest, provided it does
not interfere with high-quality CPR.

Rarely, a patient with respiratory failure may have decreased tidal
volumes with deceptively normal respiratory rates.8283 End-tidal CO,
monitoring may be helpful in these situations. Airway protection
may be necessary for central nervous system depression or vomit-
ing. Naloxone is not beneficial if a patient has been intubated and
is mechanically ventilated, as it may cause increased agitation and
necessitate increased sedation. In patients who present with recent
ingestion (in the last hour) and are alert with a reassuring mental status,
gastrointestinal decontamination with activated charcoal may be con-

sidered, with a dose of 1 g/kg administered orally.%* Activated charcoal
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TABLE 2 Treatment modalities for acute opioid overdose in pediatric patients.

Treatment Dosage/method

Naloxone administration

available.

Respiratory support
on patient status.

Fluid resuscitation
clinical need.

Gastrointestinal

decontamination ingestions.

ICU admission for severe cases

or frequent naloxone redosing naloxone redosing.

administration should be avoided in patients with an altered mental
status, as it may be aspirated if the patient vomits. Activated char-
coal or whole bowel irrigation with airway protection in place may
be required if there has been significant ingestion or, in the case of
body packers or stuffers.8>86 Large-volume packaging or stuffing may
require surgical decontamination.8’-87 Intravenous or inhaled opioid

overdoses do not warrant the use of gastric decontamination.

6 | NALOXONE ADMINISTRATION

Naloxone has a rapid onset of action and typically works within 1 min
if given intravenously.”%-?2 One dose of naloxone typically lasts 45-
70 min. The recommended dosing of naloxone is 0.1 mg/kg IV with an
initial maximum of 2 mg per dose. A lower dose may be used to avoid
precipitated opioid withdrawal in older children or adolescents who
may not be opiate naive. They should receive an initial dose of 0.04 mg
IV, which can be titrated up to effect.”>74

Larger doses of naloxone may be required to reverse drugs with
high receptor affinity (e.g., fentanyl and fentanyl analogs, buprenor-
phine, codeine, and diphenoxylate-atropine).”>?¢ Escalating naloxone
doses may be given, although >10 mg within 30 min may have diminish-
ing returns.”” If multiple doses of naloxone are required, a continuous
infusion may be necessary.”® Infusion rates are titrated to maintain
respiratory effort while avoiding withdrawal symptoms.

Naloxone is most rapidly absorbed if administered intravenously
but may be given in many alternative routes if IV access has not been
obtained. Intranasal, intraosseous, intramuscular, subcutaneous, endo-
tracheal, and even intralingual administration (with injection into the
sublingual vein) may be used.”® Intranasal naloxone is equally effica-
cious as intravenous or intramuscular and has been integrated into
many prehospital protocols.”?~19¢ While most of the data on prehos-
pital naloxone administration are focused on adults, some data on
children show that intranasal naloxone administration is as efficacious
as intravenous administration.107:108 Naloxone is safe. However, there
have been rare adverse events in adults, including pulmonary edema,
at an incidence of 0.2%—3.6%. It has been infrequently reported
in adolescents, and a single case report in a 3-year-old is in the

literature.10?

0.1 mg/kg IV initially; alternative routes

Oxygen, bag-valve-mask, or intubation based

IV fluids; dosage based on patient weight and

Activated charcoal, 1 g/kg orally for recent

ICU admission for severe cases or frequent

Notes/special considerations

Monitor for symptom recurrence; consider
continuous infusion if needed.

Airway management is critical in severe respiratory
depression.

Use isotonic fluids; monitor for fluid overload.

Avoid in patients with altered mental status to
prevent aspiration.

ICU admission for severe cases or frequent
naloxone redosing.

7 | DISCHARGE/DISPOSITION

Patients who respond to naloxone may develop recurrent central ner-
vous system or respiratory depression as the effects of the naloxone
wear off before the opioids they are treating.”8110-113 The time a
patient requires monitoring depends on the medication, route, time
of ingestion, and required intervention. The onset of action of intra-
venous opioid use is immediate; subcutaneous takes effect within 15
min, nasal within 30 min, and oral ingestions may take 4-6 h for peak
effects.11411> Most opioid effects last a total of 3-6 h. Fentanyl is the
shortest acting with about 1 h of activity, and methadone is the longest
acting opioid, lasting 24-48 h. Naloxone is shorter acting than most
opioids, with a duration of action of 30-70 min.

Some patient populations may require admission to the hospital.
These include infants and young children, suspected abuse, unsafe
social situations, ingestion of long-acting agents, any concerns of suici-
dality or self-harm, and patients with signs of recurrence of respiratory
depression or noncardiogenic pulmonary edema. Adolescent patients
who are monitored for a time based on the type of ingestion after
administration of naloxone can be safely discharged to home if clinically
improved.116-118 Discharge criteria can be seen in Table 3.

8 | HARM REDUCTION

When young children present following an acute opioid overdose,
providers should consider the safety of the home environment. Since
most ingestions in young children are exploratory or accidental, deter-
mining how the child accessed opioids is vital. While many adults
may have legitimately prescribed medications, caregivers are respon-
sible for ensuring these medications are properly stored.!'? Lack
of appropriate supervision is a form of child neglect reportable to
child protective services; however, the American Academy of Pedi-
atrics notes that even careful caregivers can have a brief supervision
lapse and recommends assessing the child’s overall ongoing risk in
the home.?2° Furthermore, identifying parents and caregivers who
suffer from an untreated opioid use disorder is crucial as they place
children under their care at risk, and intervention to protect these chil-

dren is critical.12! Physicians are mandated reporters of child abuse
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TABLE 3 Disposition criteria for pediatric patients post-opioid overdose.

Criteria Observation period

Response to naloxone Minimum of 2-4 h post last naloxone dose.

Age of patient and ingestion
details

Longer observation for younger children
(<5 years) or unknown ingestion time.

Ingestion of long-acting
opioids

At least 24 h due to prolonged drug effects.

Suspected child abuse or
neglect

As required by law and institutional policy.

Recurrence of respiratory Extended observation post-recurrence.

WILEY->

Disposition decision

Discharge with close follow-up if stable; admission if recurrent
symptoms.

Admission recommended for infants and very young children,
especially with intentional ingestion or unknown substance.

Admission for observation due to risk of delayed symptoms.

Mandatory reporting to child protective services; admission or
safe discharge plan based on social situation.

Admission, potentially to intensive care, depending on severity

depression

Noncardiogenic pulmonary
edema

Co-ingestions or

poly-substance abuse their effects.

and neglect and have a duty to report a reasonable suspicion of
neglect, so it is essential to involve social work colleagues when avail-
able in determining the overall safety of the home environment and
whether reporting to child protective services is warranted.?2 Given
the mortality associated with opioid overdose, most opioid ingestions
in children should be reported to child protective services.129121 Gjven
the risk of bias based on race or other socioeconomic factors for man-
dated reporting, many institutions have instituted protocols to report
all pediatric ingestions to child protective services to avoid selective
reporting.

One of the most efficacious forms of harm reduction is the distri-
bution of intranasal naloxone. Increased access to naloxone decreases
the risk of fatal opioid overdoses. All patients or families with members
at high risk for an overdose should be prescribed or provided with
take-home naloxone.'23 The lay public can be trained to administer
naloxone successfully,124125 and there has been a case study of a pedi-
atric patient who received a home naloxone nasal spray with improved
symptoms.126 A study focusing on pediatric opioid fatal overdoses also
recommends disseminating naloxone to households where individuals
are in recovery or have a history of substance misuse.*? Families
should be counseled that minors can purchase naloxone in most states.
While many states have standing orders that allow the purchase of
naloxone without a prescription, the U.S. Food and Drug Adminis-
tration also approved naloxone for over-the-counter sale in March
2023.1%7

Families should be educated on the safe administration, storage,
and disposal of pain medications. Physicians should communicate
the importance of adequately disposing of unused and expired
medicines in the home to reduce the risk of children and adoles-
cents having access to prescription drugs, including opioids.?2® In
pediatric patients with accidental exploratory ingestions at home,
ensuring a safe home environment with adequate disposition planning
is imperative. This may require consultation with hospital social
workers, when available, and local child protective services to ensure

safety.

Based on clinical stability and improvement.

Dependent on the substances involved and

and frequency of recurrence.
Admission to intensive care for respiratory support and

monitoring.

Admission for monitoring of potential interactions and cumulative
effects.

TABLE 4 Recommendations.

Early recognition of a potential opioid overdose, including in
young children, is essential.

All acutely intoxicated pediatric patients require a thorough
evaluation, including considerations of an intentional opioid
dose or unsafe environment in the youngest children.

Improved access to naloxone will help save lives and mitigate the
devastating consequences of opioid overdose in all ages.

Providing comprehensive training on naloxone administration will
help to mitigate the consequences of opioid overdose in all ages.

Patients who desire substance use treatment should be provided
with referrals to inpatient or outpatient facilities that can assist in

initiating medication-assisted treatment for opiate use disorder.2?

9 | CONCLUSION

The issue of acute opioid overdose in pediatric patients demands that
all emergency physicians have an acute awareness and consider the
unique features of an opioid overdose in a child. In addition to recog-
nition of subtle presentations, early treatment may reverse the devas-
tating consequences of an opioid overdose, and timely involvement of
social work may help protect the at-risk child. The devastating conse-
quences of opioid overdose on children’s lives necessitate immediate
action to prevent, identify, and address this problem (Table 4).
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