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The Case

A previously healthy 2-year-old male underwent uncomplicated urologic surgery for hypospadias repair. For
pain control, the patient was initially prescribed a 5-day course of hydrocodone-acetaminophen 7.5-325
mg/15 mL solution. Instructions were to give the patient 2.2 mL (1.1 mg hydrocodone and 48 mg
acetaminophen per dose) by mouth 4 times daily as needed for pain. Routine follow up was scheduled for
13 days after surgery.

Two days after surgery, the patient was brought to the Emergency Department (ED) due to inconsolable
crying. The ED workup was unremarkable, and the patient was deemed appropriate for discharge. At this
time, the patient’s prescription for pain control was changed from hydrocodone-acetaminophen to
oxycodone 1 mg/mL. Instructions were to give the patient 2.3 mL (0.2 mg/kg/dose) by mouth every 4 to 6
hours. The total quantity dispensed was 64.4 mL (4.6-day supply). Family education on the use of opioids
or their adverse effects was not documented at the time of initial discharge after surgery or upon discharge
from the ED. Naloxone was not prescribed on either occasion.

Four days after discharge from the ED, the patient became apneic, cyanotic, and unresponsive at home.
Emergency first responders were called to the scene and the patient’s cardiac rhythm was determined to
be pulseless electrical activity. First responders began cardiopulmonary resuscitation and administered
naloxone and two doses of epinephrine. Upon arrival at the ED, continued resuscitation was unsuccessful,
and the child was declared deceased. There was a high suspicion that the patient’'s cardiopulmonary arrest
was due to opioid overdose.
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Background

Postoperative pain management in pediatric patients often involves a multimodal approach, with
pharmacological treatments typically including acetaminophen, non-steroidal anti-inflammatory drugs
(NSAIDs), and opioids. The optimal regimen aims to effectively manage pain while promoting physical
recovery and minimizing adverse effects.1 Non-opioid analgesics are generally preferred as first-line
agents, and combination regimens have been shown to reduce or eliminate the need for opioid therapy.1
For example, studies have shown that rectal administration of acetaminophen during surgery led to
decreased opioid use without adverse events in the perioperative period.1 Additional studies that evaluated
oral non-opioid analgesics demonstrated less opioid use or equivalent use with improved pain scores.2
When opioids are deemed necessary for pain management, they should be prescribed at the lowest
effective doses and for the shortest necessary duration to mitigate the risk of serious adverse effects. In the
hospital setting, typical opioid regimens include morphine, hydromorphone, fentanyl, or oxycodone. Upon
discharge, oxycodone is the most frequently prescribed oral opioid.2

Current guidelines recommend that opioid prescriptions be limited to three-to-seven days duration in
opioid-naive patients.2:3 Studies have identified postoperative prescriptions as the most common source of
excess opioids in the home, which is a primary contributor to both new and persistent opioid use in opioid-
naive children.l Best practices for opioid prescribing include comprehensive perioperative education
addressing potential adverse drug events, the severity of these events, and appropriate responses. A
survey of over 500 parents demonstrated that opioids were more appropriately administered when parents
were educated on their adverse effects and associated risks.4 Education should also emphasize the
importance of proper opioid storage to prevent misuse or accidental ingestion. To minimize the risk of
accidental ingestion with overdose, clinicians should provide education on naloxone administration.1:2

In this case, an initial 5-day course of hydrocodone-acetaminophen was prescribed at discharge, consistent
with current guidelines. However, upon presentation to the ED with inconsolable crying, the patient’s opioid
regimen was modified to oxycodone for an additional 5 days, presumably due to concern about inadequate
pain control. The prescribed oxycodone dose was in the upper end of the dose range for an opioid naive
patient, at 0.2 mg/kg/dose, and the original opioid prescription may have still been in the home, yielding an
available 10-day supply of multiple agents. Caregiver education on opioid safety was not documented and
there was no active prescription for naloxone. It is also unclear whether the family received education on
the presence and storage of opioids given multiple agents prescribed for pain management. As a result,
inadvertent dose stacking and opioid polypharmacy may have contributed to this mortality event.

Approaches to Improving Safety

System Optimization of EHR Opioid Prescribing

Various safeguards may be implemented in the electronic prescribing process to ensure safe prescribing of

opioids and to reduce the risk of unintentional overdose. For example, pain management order sets
function as a clinical decision support tool for providers in selecting the appropriate dosing and duration of
opioid therapy for postoperative pain. When the number of doses for an opioid prescription was set to a low
default value of 12, overall opioid prescribing in the postoperative setting decreased without affecting pain
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control.8:7 Selecting a low default dose is especially important in the pediatric setting where weight-based
dosing is utilized. Additionally, electronic order sets encourage providers to select a multimodal approach
by incorporating nonopioid pharmacologic agents such as acetaminophen and NSAIDs, sparing the use of
opioids when appropriate.3 A recent AHRQ evidence report summarized 34 articles describing the mixed
impact of opioid stewardship interventions such as standardized order sets.8:2

The FDA recommends that health care providers consider prescribing naloxone for patients who are at
increased risk of overdose, or for patients with household members (including children) who are at risk for
accidental ingestion.2 The use of an active alert in the electronic health record (EHR) triggered by new
opioid prescriptions may promote appropriate prescribing of naloxone for this purpose. An alert may display
as a best practice advisory (BPA) when an opioid is prescribed, prompting providers to prescribe naloxone
at the same time. A hospital that implemented such an alert for opioid prescriptions with oral morphine
equivalent doses (OME) ?90 mg, concomitant benzodiazepine prescription, or history of opioid use
disorder, reported a 28-fold increase in naloxone co-prescribing.19 Another hospital reported an increase in
naloxone prescribing and a decrease in prescribed opioid doses, presumably due to concern triggered by
the prompt for naloxone.11 In a survey of pediatric residents, the most frequently reported barriers to
prescribing naloxone were knowledge deficits and a lack of understanding of the eligibility criteria.12 A
naloxone prescribing alert can be a tool to help new practitioners to overcome these barriers, especially for
pediatric care providers, whose awareness of the risk of opioid overdose may be relatively low. Although
many institutions currently utilize naloxone co-prescribing alerts for patients on higher opioid doses,>11 a
universal alert may further increase access to naloxone. However, patient and caregiver education are also
essential to avoid harm from inappropriate use of naloxone.

Prevention of Opioid Dose Stacking Overdose

Patients receiving opioids via multiple sources or routes are at increased risk for overdose due to the
administration of doses at inappropriately close intervals. This is known as “dose stacking” and is
documented to be associated with increased patient morbidity and mortality, as demonstrated in several
prior PSNet cases. The CDC recommends that prescribers check state prescription drug monitoring
program (PDMP) data when initially prescribing opioids for acute, subacute, or chronic pain to determine
whether the patient is receiving opioids in dosages or combinations that increase the risk of overdose.2
Robust patient and caregiver education is critical when prescribing numerous sedating medications at once
or when different opioid prescriptions are provided in overlapping or short succession. In postoperative
pediatric populations, counseling by a medical professional increases the probability that excess opioid
medications will be disposed of properly.13 When a home prescription is changed from one opioid
formulation to another, patients and caregivers must be educated on the importance of stopping and
disposing of the initial prescription and the risks of administering multiple opioid-containing medications
simultaneously. Special attention should be paid to ensuring that patients and caregivers understand the
active ingredients in combination medications, such as hydrocodone-acetaminophen, and how these
ingredients might interact with subsequent prescriptions or other over-the-counter medications.

Widespread Naloxone Dispensing
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Naloxone dispensing has increased in recent years for pediatric patients, with more than 50,000 naloxone
prescriptions dispensed between 2017 and 2022 for children between 10 and 19 years of age.14.15
However there continues to be a need for even more naloxone dispensing and education as the incidence
of overdose has risen, especially among adolescents.12:16 Pharmacists can play a role in increasing
access to naloxone for pediatric patients, with all states allowing pharmacy dispensing of naloxone.1”
Further, in March 2023, the FDA approved the first over-the-counter preparation of naloxone without any
age restrictions for use. While cost may remain a barrier, expanded access is a step in the right direction to
combat opioid overdose.18 Caregivers of patients with access to opioid-containing medications should be
educated on the widespread availability of naloxone and where to find it when needed.

Take-Home Points

e Education on opioid safety including adverse effects, appropriate dosing, and storage of medications
should be provided to all caregivers of pediatric patients receiving prescriptions for opioids.

e Opioid use in the postoperative period should be minimized to a 3 to 7-day supply with a single agent
to decrease the availability of opioids in the home and mitigate adverse effects.

¢ Clinical decision support tools in EHR can guide safe opioid prescribing and alert providers to
consider naloxone prescribing on discharge.

e Appropriate naloxone prescribing and education can increase the availability of the medication in
outpatient settings and enhance caregiver understanding of how to administer it in an emergency.
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