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Abstract

Background: Annually, close to 5000 children under age 6 years are treated in emer-

gency departments or admitted for care due to opioid exposures. Naloxone is effec-

tively used to treat opioid overdose in both children and adults. Non-cardiogenic pul-

monary edema is a rare but serious adverse effect of naloxone administration that has

been reported in adults.

CaseReport:Wepresent the case of a 3-year-oldmalewith suspected opioid overdose

who developed acute hypoxia due to pulmonary edema after administration of nalox-

one following a likely prolonged downtime.

Why Should an Emergency Physician Be Aware of This?: The copious fluid in the air-

waymade for difficult intubation at a pediatric tertiary care center. Given the incidence

of opioid exposures in children, clinicians should be aware of this rare, but dangerous

adverse effect of naloxone and consider airway precautions and pediatric critical care

availability early in the presentation.
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1 INTRODUCTION

Theopioid epidemic is a growingpublic health concern thathasbecome

increasingly important in pediatric medicine. The incidence of opi-

oid exposures has been noted to be 22.6 per 100,000 children and

was highest among children less than 5 years old, with 73% of expo-

sures being unintentional.1 Hydrocodone has been shown to be the

most common source of opioid poisoning in children, but children with

methadone or buprenorphine ingestions have been shown to have

higher morbidity.2 Classic findings of opioid toxicity include miosis,

central nervous system depression or alteredmental status, and respi-

ratory depression. Hyporeflexia, bradycardia, and hypotension are also

possible. However, when young children present with opioid overdose,
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the medication and the dose ingested are often unknown, which can

lead to delayed diagnosis.

Naloxone is an opioid antagonist that is effective at reversing res-

piratory complications in cases of opioid overdose. It is a synthetic

derivative of oxymorphone that is a competitive inhibitor of mu opi-

oid receptors. Due to its lipophilic nature, naloxone rapidly reaches the

central nervous system and has an onset of action of within minutes,

with a half-life of 30–120 minutes.3 Most studies supporting the use

of naloxone for opioid overdose have been in adult patients, however,

some smaller studies have shown naloxone effectively reduces opioid

intoxication in children as well. The recommended dose for naloxone

for patients weighing less than 20 kg is 0.1 mg/kg intravenously, to

be repeated every 3 minutes until there is improvement in respiratory

depression.4

The most common adverse effect of naloxone is opioid withdrawal

syndrome, which presents with agitation, nausea, vomiting, or anxiety
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in opioid-dependent patients. It should be noted that opioid depen-

dence is uncommon in young children, so this is less likely to be

observed after administration of naloxone. Although naloxone is oth-

erwise considered safe, there have been rare adverse effects reported

in adults, one of which is pulmonary edema. Thought to be caused by

catecholamine increase, this adverse effect has beenwell-documented

in adult patients, both with and without pre-existing heart disease,

at an incidence of 0.2%–3.6%.5 Although it has been reported infre-

quently in adolescent patients, to our knowledge, it has not been

reported in young children.6 We report a case of naloxone-induced

non-cardiogenic pulmonary edema in an otherwise healthy 3-year-old

male with suspected opioid overdose.

2 CASE REPORT

A 3-year-old male presented to the emergency department (ED) by

ambulance after being found unresponsive. He was last seen in his

normal state of health around 7 PM on the night before presentation

when his mother dropped him off at a friend’s hotel room. When she

returned around 5AM the nextmorning, hewas found unresponsive in

the hotel bed and emergency medical services (EMS) were called. Per

EMS, thepatienthadpoor respiratoryeffort, strong femoral pulses, and

was unresponsive. Bag mask ventilation (BVM) was initiated, and the

patient was brought emergently to the pediatric ED. The patient had

no previousmedical problems, andmotherwas unaware if any drugs or

toxic substances were present in the hotel room.

On arrival to the ED, the patientwas responsive only to painful stim-

uli. He had strong central and peripheral pulses with a heart rate of

120 bpm. He had slow, shallow respirations with oxygen saturations

of 95%–100% on room air. He would pause respirations intermittently

and required BVM. He had a normal temperature, clear lungs, normal

heart sounds, and no obvious signs of trauma. His pupils were noted to

be pinpoint.

An intravenous line was placed and a venous blood gas was drawn,

showing a pH of 6.93 and pCO2 of 106 mm Hg. The initial chest x-ray

was normal (Figure 1). Given his respiratory depression, altered men-

tal status, and pinpoint pupils, there was clinical concern for opioid

overdose, and 0.1 mg/kg of naloxone was administered intravenously.

Within 60 seconds of administration of naloxone, the patient began

spontaneously moving all extremities and resumed spontaneous respi-

rations at a rate>12. Pupils after initial naloxone were 4mm and reac-

tive bilaterally.

After ∼30 minutes, the patient again had intermittent apnea and a

second dose of naloxone 0.1 mg/kg was given with resultant improve-

ment in respiratory depression. Approximately 5minutes after the sec-

ond dose of naloxone, the patient became severely hypoxic with gasp-

ing respirations. BVM was being performed as the physician team set

up for rapid sequence intubation. BVMwas becoming increasingly dif-

ficult and frothy pink fluid began draining from the nose and mouth.

Within30 seconds, this fluid changed to copious clear fluid.Upondirect

laryngoscopy, copious fluid was visualized pouring from his airway.

Aggressive suctioning was unable to clear the view and the intuba-

F IGURE 1 Chest radiograph prior to administration of naloxone
shows clear lung fields without any acute cardiopulmonary
abnormality

F IGURE 2 Chest radiograph after administration of naloxone and
intubation showing endotracheal tube in place and new bilateral
interstitial infiltrates

tion was performed without any view of the airway. Tube placement

was verified by capnography, auscultation of breath sounds, and later

by the second chest x-ray (Figure 2), which also showed new bilateral

interstitial infiltrates. The patient was then transferred to the pedi-

atric intensive care unit. Although he initially required 100% FiO2 and

positive end expiratory pressure (PEEP) of 12 to maintain O2 satu-
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F IGURE 3 Chest radiograph 24 hours after administration of
naloxone showing interval improvement of pulmonary edema as well
as interval placement of central line and chest tube

rations over 80%, he was able to be weaned down to room air and

PEEP of 8 within 24 hours with improvement in pulmonary edema on

chest x-ray (Figure 3). Of note, the patient developed a pneumothorax

after central line placement requiring a chest tube (Figure 3). He was

noted to have hypoxic ischemic brain injury on brain magnetic reso-

nance imaging (MRI) andafter a10-dayhospital course,wasdischarged

to an inpatient rehabilitation facility. Ultimately, extended drug screen-

ing returned positive for fentanyl. Department of family services was

notified of the incident and an investigation of child abuse/neglect was

initiated.

3 DISCUSSION

Pulmonary edema is a rare but well-reported side effect of naloxone

administration in adult patients.7–9 Naloxone is thought to cause pul-

monary edema due to increased catecholamine-induced vasoconstric-

tion resulting in significant fluid shifts.10 Some studies have shown

that higher doses of naloxone are associated with higher risk of pul-

monary complications.11 “Flash” pulmonary edema is characterized by

acute, significant hypoxia, which if untreated, results in cardiac com-

promise. Copious frothy, pink secretions canalsobe seenon intubation.

It is important to note that opioid overdose itself can also cause pul-

monaryedema throughamultifactorialmechanism includinghistamine

release and prolonged hypoxia and acidosis in the setting of respira-

tory depression that leads to increased pulmonary vasopermeability.12

It is clinically difficult to differentiate between naloxone associated

pulmonary edema fromopioid overdose-associated pulmonary edema.

Our patient had a likely prolonged downtime leading to significant aci-

dosis at presentation, but an initially clear chest radiograph indicat-

ing no pre-existing pulmonary edema; however, there likely is some

baseline level of increased vascular permeability that predisposed our

patient to subsequent naloxone-associated pulmonary edema.

Some case reports have shown furosemide to be an effective treat-

ment for naloxone-associated pulmonary edema with resultant quick

progression to extubation in most adult patients but has not been for-

mally studied.13 Ourpatientwas also able toweandownquickly on res-

piratory support without the use of furosemide.

3.1 Why should an emergency physician be
aware of this?

As opioid use continues to be highly prevalent in the community, chil-

dren are at increased risk for accidental ingestion and overdose. Nalox-

one can be a life-saving medication for opioid overdose. Although

the rare adverse event of pulmonary edema had not previously been

reported in children, it should be considered in all patients when giving

naloxone. In pediatric patients in particular, clinicians should be aware

of the potential need for intubation when giving naloxone. Clinicians

should also consider timely transfer to a pediatric critical care unit as

these patients may be difficult to manage when mechanically venti-

lated andmay require pediatric cardiac or pulmonary specialists. Social

workers familiar with pediatric care can also help evaluate for abuse or

neglect in these situations.
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