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Opioid use disorder (OUD) has emerged as a significant public health crisis affecting

ing the specific nuances and challenges associated with OUD in pediatric populations.
This article provides a comprehensive review of the epidemiology, definition of OUD,
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1 | INTRODUCTION used prescription opioids in their lifetime for medical purposes, and

13% have used them for nonmedical purposes.! In 2016, over 150,000
As emergency departments (EDs) are grappling with the effects of the adolescents met the criteria for an opioid use disorder (OUD).2 Accord-
opioid crisis, the pediatric population is notably affected. National sur- ing to the Treatment Episode Data Set of opioid-related admissions

veys estimate that 17% of high school seniors in the United States have from 2008 to 2017, 60% were male, 74% white, and 10% African

Supervising Editor: Katherine Edmunds, MD, MEd.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2024 The Author(s). Journal of the American College of Emergency Physicians Open published by Wiley Periodicals LLC on behalf of American College of Emergency
Physicians.

JACEP Open 2024;5:13265. wileyonlinelibrary.com/journal/emp2 | 10f8
https://doi.org/10.1002/emp2.13265


https://orcid.org/0000-0002-7914-8993
mailto:jessica.j.wall@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/emp2
https://doi.org/10.1002/emp2.13265

SCHWARZ eT AL.

2 | WILEY

TABLE 1 DSM-5 criteria for diagnosis of opioid use disorder.®

» Opioids are often taken in larger amounts or over a longer period than intended.
* Thereis a persistent desire or unsuccessful efforts to cut down or control opioid use.
* Agreatdeal of time is spent in activities necessary to obtain the opioid, use the opioid, or recover from its effects.

* Craving, or a strong desire to use opioids.

* Recurrent opioid use resulting in failure to fulfill major role obligations at work, school, or home.
* Continued opioid use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of opioids.
* Important social, occupational, or recreational activities are given up or reduced because of opioid use.

* Recurrent opioid use in situations in which it is physically hazardous

* Continued use despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or

exacerbated by opioids.
* Tolerance, as defined by either of the following:

o aneed for markedly increased amounts of opioids to achieve intoxication or desired effect
o markedly diminished effect with continued use of the same amount of an opioid

* Withdrawal, as manifested by either of the following:
o the characteristic opioid withdrawal syndrome

o the same (or a closely related) substance are taken to relieve or avoid withdrawal symptoms

American.? However, few, if any, guidelines exist to support manage-
ment of OUD in this population, which poses a challenge to EDs.
Additionally, there are very few educational resources addressing
OUD in adolescents.* Given the pervasiveness of opioid use among
adolescents and the associated risks, emergency physicians must be
knowledgeable in caring for adolescents with OUD, which includes

harm reduction.

2 | DEFINITION/CRITERIA

When discussing opioid use, there are several terms to understand.
Opioid misuse is defined as using an opioid in any way other than as
directed by a physician. This includes using one’s prescription in greater
amounts or for longer periods than prescribed.?2 The DSM-5 defines
QOUD as “a problematic pattern of abuse leading to clinically significant
impairment or distress” with at least two of the characteristics found in
Table 1 over 12 months. Importantly, tolerance and withdrawal do not
count if the patient takes prescribed medications as directed.”

The criteria for OUD revolves around the behaviors associated with
addiction. Notably, the term “abuse” is no longer included in the DSM
criteria and should not be used. An essential aspect of managing OUD
inthe ED is recognizing and treating opioid withdrawal. Opioids bind to
the mu-opioid receptor, which is involved in several neurotransmitter
pathways, including dopaminergic pathways, which lead to euphoria
and reward pathways.! Over time, opioid use alters the release of
neurotransmitters and the regulation of neuroreceptors, leading to a
physical dependence on opioids. The same stimulus causes either less
release of neurotransmitters or less stimulation at the receptor causing
someone to need higher amounts of drugs to obtain the same feeling.

Opioid withdrawal occurs when an individual who is physically
dependent on opioids suddenly stops using them, precipitating
extremely uncomfortable symptoms. Withdrawal signs and symptoms
include arthralgias, myalgias, diaphoresis, piloerection, lacrimation,
chills, rhinorrhea, mydriasis, tachycardia, abdominal pain, nausea, vom-
iting, diarrhea, and yawning as well as anxiety and irritability.® While

not life threatening in comparison with sedative/hypnotic withdrawal,

suboptimal treatment leads to continued use of dangerous illicit opi-
oids, which is associated with significant morbidity and mortality. By
initiating treatment in adolescents with OUD who present in acute
withdrawal or want help, emergency physicians can better alleviate
their symptoms, engage them in treatment, and connect them to

treatment and other recovery resources.’

3 | SCREENING

Screening for OUD in the ED is an essential part of the management
and initiation of treatment of patients with OUD. However, screening
approaches need to be different for adolescents with targeted screen-
ing being recommended &7 for high-risk populations who present with
overdoses to the ED; however, the Substance Abuse and Mental Health
Services Administration and the American Academy of Pediatrics rec-
ommend universal screening in the primary care setting.1%'! Given
the escalating opioid crisis and its increasing impact on adolescents,
ideally, we recommend implementing universal adolescent specific
screening in the ED in patients who are medically stable. However,
we recognize the already abundant amount of screening performed
in the ED and that time and resources are finite. One approach is to
complete a standard social assessment as part of the patient history,
for example, the HEEADSSS assessment (home environment, educa-
tion and employment, eating, peer-related activities, drugs, sexuality,
suicide/depression, and safety from injury and violence) in the initial
assessment in the ED. This assessment can be completed verbally or
electronically, and a positive “screen” can trigger a more targeted and
detailed assessment.!! Additional substance use screening tools val-
idated for adolescents include the Screening to Brief Intervention;
Brief Screener for Tobacco, Alcohol, and Other Drugs; and the Car,
Relax, Alone, Friends/Family, Forget, Trouble.”** All of these can be
completed electronically on a tablet by the patient while they are
waiting. This may improve privacy for the patient and offloads the
screening process from staff. Some EDs have already implemented
this approach for screening in their adolescent population. Further

research is needed to identify the ideal screening tool and method in
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the ED setting to identify adolescents at higher risk for OUD while min-
imizing the impact of ED workflow. However, EDs should not hesitate
to implement screening programs in the absence of perfect evidence,
given the scale of the problem and the potential benefit of treatment
programs.? While adolescents are minors, they do generally have the
right to confidentiality from their parents regarding presentations due
to substance use disorders (SUDs). Situations where confidentiality
may need to be broken include a concern for the patient’s life or there
is a strong likelihood of harm and all other alternatives have been
exhausted. Physicians need to be aware of local regulations that impact

adolescent confidentiality.!3

4 | IDENTIFICATION

Opioid use in adolescents has a range of presentations from worsening
school performance to a fatal overdose. Opioid use may be discov-
ered following an arrest, by their parents, because of being fired from
work, expulsion from school, or when the patient presents for an unre-
lated complaint. Unfortunately, dependence, which may indicate an
QOUD, may only be recognized when the adolescent withdraws when
they cannot access opioids, such as on vacations, during a hospital-
ization, due to lack of funds to buy opioids, or during a jail sentence.
OUD may mimic other medical and SUDs such as gastroenteritis,
sedative/hypnotic withdrawal, or cannabinoid hyperemesis syndrome.
Signs might be subtle such as social isolation; changing peer groups;
mood changes (irritability, depression, and anger); and increasing
negative behaviors such as lying, stealing, and school absences.'*

Patients will require a comprehensive psychosocial assessment,
including a family history of substance use and psychiatric disorders,
social living situations, and access to opioids. However, this is not nec-
essary to either initiate buprenorphine in the ED or refer them to
treatment. Additionally, while urine drugs screens (UDS) may be use-
ful in addiction clinics, they are not necessary to initiate medications
for opioid use disorder (MOUD) in the ED. If one is obtained, a negative
test does not eliminate the use of opioids or other drugs as many syn-
thetic drugs, such as fentanyl and fentanyl analogs, are not detected on
standard UDS.1°

5 | MANAGEMENT

Treating OUD in pediatric patients involves a comprehensive approach
that includes MOUD, behavioral therapies, and supportive services.
Behavioral health specialists are critical in counseling and supporting
patients and families. They help patients develop coping strategies and
provide resources for ongoing support. Peer support teams play a valu-
able role in treating OUD. These teams are made up of individuals
with personal addiction and recovery experience. Importantly, MOUD
should not be contingent on having these resources, particularly in
the ED. Options for MOUD include buprenorphine, naltrexone, and
methadone (Table 2). Naltrexone requires prolonged abstinence prior

toinduction sois generally not an optionin the ED. Given its pharmaco-

logic properties and regulatory restrictions, methadone is not typically
initiated in EDs. Thus, buprenorphine is the preferred therapy. Unfor-
tunately, there is paucity of published information about MOUD in
adolescents in the ED.

A way to assess the severity of withdrawal and whether to initi-
ate MOUD is with the Clinical Opioid Withdrawal Scale (COWS).1¢
The COWS score is a validated 11-item tool that classifies the sever-
ity of the withdrawal symptoms as mild, moderate, or severe.l” While
patients in acute withdrawal can be treated symptomatically, the
scoring scale assists clinicians in determining when buprenorphine
may be initiated.!® While individual practice may vary, most proto-
cols recommend initiating buprenorphine for a COWS score of 8 or
greater.1?

No specific laboratory evaluation is required prior to initiating
MOUD. As this population is at high risk for sexually transmitted dis-
eases, screening or testing should be considered in the ED or at follow
up. Ideally if agreeable by the patient, parents should be involved in the
discussion of MOUD with the patient in order to provide support to the
patient and so that they understand the rationale and importance of
MOUD to treat OUD. A direct and open discussion is best given stigma

and misconceptions that the patient or their parents may have.

5.1 | Buprenorphine
Buprenorphine is a partial mu-opioid receptor agonist that increases
treatment retention, decreases drug use, and improves abstinence
from opioids.2° Three crucial properties of buprenorphine underpin
its use in the treatment of OUD. It is a partial mu-agonist, with a
very high affinity for the mu receptor, and a slow dissociation from
the receptor.21:22 These factors make buprenorphine an ideal treat-
ment for OUD as it will reliably outcompete other opioids at the mu
receptors, while the ceiling effect makes respiratory depression signif-
icantly unlikely. Its high affinity blocks full agonists, such as fentanyl
and heroin, at the mu receptor. Standard commercial buprenorphine
products are combined with naloxone to deter inappropriate use.23:24
When administered in the sublingual form, the naloxone is not sig-
nificantly bioavailable; however, when injected or insufflated, it is
better absorbed causing withdrawal. Importantly, anyone with a DEA
license allowing them to prescribe schedule 3 substances may pre-
scribe buprenorphine. A special waiver, known as an “x-waiver,” is no
longer required to prescribe buprenorphine.?>

While ED initiation of treatment for OUD is an accepted practice
in adults,26-34 there is a less robust body of research evaluating ado-
lescent and pediatric induction, and many of the recommendations are
either based on expert opinion or are not based on evidence obtained
in the ED setting.1%35-3% Buprenorphine is approved for patients 16
years and older but is used off label in younger patients.* Given
these limitations, many programs rely on adult literature for developing
programs to initiate MOUD.*! There are currently three randomized
control studies evaluating the effectiveness of buprenorphine in the
adolescent population.1?4243 These studies included patients 16-24,

13-18, and 15-21 years of age, respectively, and took place in out-
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TABLE 2 Medications for opioid use disorder.

Medication Mechanism of action

Buprenorphine Partial agonist

Methadone Full agonist

Naltrexone Antagonist

patient treatment centers or research clinics. They demonstrate that
buprenorphine is more effective than monotherapy with clonidine,
and that longer treatment courses of buprenorphine are beneficial
in pediatric populations with OUD. Buprenorphine was demonstrated
to be very safe, with no adverse reactions noted in any of the three
randomized control studies.

There are multiple described traditional buprenorphine
strategies.* A traditional induction program requires a period of
abstinence prior to the induction of buprenorphine to avoid precip-
itated withdrawal (PW), defined as abrupt and severe withdrawal
symptoms following the administration of buprenorphine. PW is the
most feared complication of buprenorphine induction, and patients
should be warned that this infrequently occurs and can be treated
with more buprenorphine in addition to other supportive medications.
Once adequate withdrawal is established, using clinical scoring such
as the COWS and the patient’s historical reporting of their last dose
of opioids, buprenorphine induction should be initiated. Importantly,
there are alternative microdosing approaches where buprenorphine
induction can proceed even with very low COWS.

In the adult population, there is a movement toward low-dose
induction (micro-dosing) to alleviate some of the shortcomings of
traditional induction, such as PW or a need for a long abstinence
period prior to induction.*>~4” Additionally, some are concerned that
traditional approaches may no longer work due to the preponderance
of fentanyl and analogs in the heroin supply,*® although this is contro-
versial and not universally accepted. Most adult literature centers on
case studies and series.*?~%% There are multiple approaches to micro-
dosing, which can start as low as 0.5 mg per day. There is presently
one case series of two adolescent patients with sickle cell disease who
were successfully induced with a low-dose induction ¢7 and another
case report of an adolescent patient who was initiated with rapid low-
dose induction and subsequently transitioned to extended-release
buprenorphine.®® Additionally, some experts advocate for a high dose
or macrodose approach such as an induction dose of 12-16 mg or
more, compared with a more standard dose of 8 mg.?? This is then
generally followed by maintenance dosing of 8 mg two or three times
aday.

At follow-up, ongoing monitoring and adjustments to the treat-
ment plan are necessary to ensure the best possible outcomes for the
patient. Whether a standard, microdose, or macrodose approach are
used, buprenorphine should be offered to adolescents with OUD in the
ED. If for whatever reason the patient is not a candidate or declines
buprenorphine, symptomatic medications such as clonidine, antiemet-
ics, and hydroxyzine can be prescribed to treat withdrawal symptoms

and the patient should still be referred for addiction treatment.

Important considerations
Induction strategy needed to avoid precipitated withdrawal
Can be very challenging to continue in the outpatient setting in pediatric patients

Need to be off all opioids for at least 7 days prior to induction

5.2 | Methadone
Methadone was developed by German scientists 727! before being
introduced in the United States in 1946 and approved as an analgesic
and antitussive by the United States Food and Drug Administration
in 1947.72 In 1971, regulations allowed the use of methadone for the
treatment of OUD, although in a very restrictive manner. Regulations
enacted in the next few years better allowed for maintenance ther-
apy with methadone; however, there were still significant restrictions.
Methadone could only be dispensed for OUD in methadone mainte-
nance programs or opioid treatment programs (OTPs).”® Regulations
also required daily, onsite dosing for at least the first 90 days; manda-
tory counseling; suggested dosing; and drug testing.”*’° Patients
under 16 years of age were restricted from treatment, and special
procedures were required for adolescents aged 16-18 years.38.7476
Methadone is a full opioid agonist with a long half-life and inactive
metabolites, making it ideal for treating OUD. While it prolongs the QT
interval, cardiovascular screening is not mandated prior to initiation,
though caution should be used in patients taking other QT prolong-
ing medications. Due to its long half-life, it is slowly titrated to avoid
respiratory depression. To treat OUD, it must be dispensed from an
OTP, although it can be administered in a hospital but not prescribed.
Methadone dispensation from OTPs will not appear in state prescrip-
tion drug monitoring programs. While it is an efficacious option for
treating OUD, it is generally not recommended in the ED in adoles-
cents at this time. Additionally, transitioning a patient from methadone
to buprenorphine should only be done by someone with expertise in
addiction medicine.

5.3 | Long acting injectables

There are now two buprenorphine extended-release products (BUP-
XR), Sublocade® and Brixadi®, available for clinical use. The package
insert for Sublocade® reads that it should only be initiated after a
patientis on asteady dose for 7 days. It is then administered monthly as
asubcutaneous injection. The dose is 300 mg for the first 2 months, fol-
lowed by 100 mg in subsequent months but can be increased to 300 mg
if required for symptom control. It is equivalent to approximately 16-
24 mg/day of the sublingual formulation, and patients should wait
at least 26 days between injections. Due to its long-acting nature,
withdrawal symptoms may be delayed following discontinuation. In a
case report, Sublocade® was administered to a 16-year-old after only
3 days of sublingual buprenorphine.®® New research indicates that

Sublocade® could be initiated in the ED after a single dose of sublin-
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gual buprenorphine.”” Brixadi® was approved in May 2023. It comes
in weekly and monthly injections. A new trial demonstrates that it can
be injected in the ED without a sublingual dose in adult patients.”®

5.4 | Precipitated withdrawal

PW is the most feared complication of buprenorphine induction and
also occurs after naloxone administration. When PW occurs after
administering the combination buprenorphine/naloxone product, it
is the buprenorphine, not the naloxone causing PW. PW signs and
symptoms include arthralgias, discomfort, anxiety, nausea, vomiting,
diarrhea, tremor, muscle spasms, rhinorrhea, headaches, fever, chills,
tachycardia, hypertension, and piloerection. It occurs quickly after
induction, generally within 20 min.

PW can last from several hours to a couple of days. Significant
hypertension and tachycardia precipitated by a short-acting antago-
nist, such as naloxone, are expected to resolve after a brief observation.
Buprenorphine can be administered to patients with PW from either
buprenorphine, naltrexone, or naloxone.”?€9 While potentially coun-
terintuitive, additional doses of buprenorphine will improve most
patients’ symptoms, and they can then be started on maintenance

therapy upon discharge from the ED.

5.5 | Supportive and adjunctive medications

In addition to partial mu-agonist medications, multiple adjunctive
treatments support adolescents symptomatically through the with-
drawal process, during induction, and in the case of PW. In patients
with normal or elevated blood pressure, an alpha-2 agonist may be
administered. Clonidine binds to a central alpha-2 adrenergic recep-
tor that shares potassium channels with opioids and blunts withdrawal
symptoms.8! Lofexidine® is presumed to exert the same mechanism
of action as clonidine but is more expensive. Heart rate and blood
pressure monitoring should be continued when administering these
medications, and they should not be used if the patient is hypotensive.

Benzodiazepines are a good supplement to clonidine due to their
excellent safety profile and emergency physicians are familiar with
their use. In animal models, other gamma-aminobutyric-ergic drugs
reduce catecholamine release during severe withdrawal, and benzodi-
azepines are demonstrated to improve withdrawal.8283 |n addition to
clonidine, either diazepam, lorazepam, or midazolam may be utilized.
They are best utilized as a single dose in the ED and should not be
prescribed to the patient.

Other symptoms of PW can be addressed individually. For nausea,
vomiting, restlessness, and insomnia: promethazine, diphenhydramine,
or hydroxyzine are utilized, respectively. Loperamide, octreotide, or
bismuth subsalicylate treat diarrhea or abdominal cramping. For pain
and myalgia, acetaminophen or nonsteroidal anti-inflammatories are
recommended. For muscle cramping, baclofen can be utilized.

QT prolongation can occur when multiple medications are used to

treat opioid withdrawal symptoms, although it is rare. In addition, those

with electrolyte abnormalities from vomiting or diarrhea can also have
an increased risk. Therefore, a baseline electrocardiogram and cardiac
monitoring can be considered in at-risk patients.

6 | DISCHARGE/DISPOSITION AND HARM
REDUCTION

Adolescents presenting with OUD after an overdose do not necessar-
ily need to be admitted to the hospital for buprenorphine induction and
further treatment if symptoms are controlled in the ED. However, there
is a wide range of practice variation regarding admission or discharge
from the ED. This may be due to unique psychosocial differences in
adolescents compared with adults causing providers to feel more com-
fortable admitting them. At discharge, patients should be referred to a
treatment program that offers MOUD. While continuation of MOUD is
extremely important, the patient (and possibly their family) will likely
need other behavioral and psychological interventions. We believe
these are likely to be very important in and adolescent with a SUD. Aca-
demic centers may have internal programs while community settings
may need to make external referrals. In many areas, there are programs
willing to collaborate with EDs to improve the handoff of care.

Discharge from the ED is a critical opportunity for education. Fam-
ilies should be educated on the safe administration, storage, and
disposal of pain medications. Research demonstrates that although
friends or relatives are the most common sources of prescription opi-
oids that youths misuse, 20% percent of adolescents and 25% of young
adults who misuse prescription opioids obtain them directly from a
physician.1>84 Physicians should communicate the importance of prop-
erly disposing of unused and expired medications in the home to
reduce the risk of children and adolescents having access to prescrip-
tion drugs, including opioids. Opioid medications should be locked and
stored when not in use.®®

Naloxone is a life-saving medication that can reverse opioid
overdoses.8> It has minimal side effects and does not possess the
potential for misuse. Increased access to naloxone, especially at ED
discharge, decreases the risk of fatal opioid overdoses. Take-home
naloxone should be considered for all patients at risk for overdose.3+8¢
Families should be counseled that minors can purchase naloxone in
most states, and minors should be educated on how to use nalox-
one. While it is now available over the counter, the best practice is to
dispense it directly to the patient if possible, otherwise, they should
receive a prescription. In addition to naloxone, patients should be

offered other harm-reduction services before discharge.

7 | CONCLUSION

The response to the opioid crisis must focus on preventing new cases
of opioid misuse while improving the treatment of those with OUD.
All pediatric patients suspected of having an OUD should ideally be
screened and offered treatment in the ED. In addition to starting

buprenorphine in the ED and linking patients to treatment, patients
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with an OUD or following an opioid overdose should receive take-home
naloxone and other forms of harm reduction.
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