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Abstract A 22-year-old man was admitted for an elective

right-shoulder open subacromial decompression and distal

clavicle excision. He received a single intravenous dose of

fentanyl 50 lg for anesthesia. His procedure was com-

pleted without intra-operative complications; however, he

developed post-operative respiratory depression in the

setting of narcotic administration. He was given naloxone

0.2 mg intravenously once to reverse this effect, which

subsequently led to acute hypoxic respiratory failure sec-

ondary to pulmonary edema shortly after administration of

naloxone. His oxygen saturation was noted to be 50% on

room air, he was tachypneic with a respiratory rate of 22,

and his heart rate ranged from 89 to 104 beats per minute.

His blood pressure remained within normal limits at

128/62. His chest X-ray was notable for patchy bilateral

perihilar infiltrates and the patient was intubated postop-

eratively. An EKG revealed normal sinus rhythm, and

cardiac enzymes were negative. He was diagnosed with

naloxone-induced non-cardiogenic pulmonary edema sup-

ported by the temporal relationship of the causal drug and

no other identifiable cause of his clinical picture. He

received furosemide and underwent diuresis while intu-

bated, with subsequent improvement in his oxygen

requirements. His vitals remained stable and he was extu-

bated 6 h later. A Naranjo assessment score of 6 was

obtained, indicating a probable relationship between the

patient’s symptoms and the suspect drug.

Key Points

Naloxone-induced non-cardiogenic pulmonary

edema is a rare but serious complication that should

be recognized in the setting of opioid detoxification.

The potential of respiratory failure after naloxone

therapy highlights the necessity for clinicians to

cautiously treat narcotic-induced respiratory

depression by securing an airway prior to the

administration of naloxone.

It is recommended to use the lowest effective dose of

naloxone necessary to elicit the desired response.

Introduction

Naloxone is an opiate antagonist, and is used for reversal of

opioid effects. The adverse reactions of this drug include

hypertension, ventricular arrhythmias, cardiac arrest, sei-

zures, and rarely, pulmonary edema [10]. Naloxone-in-

duced non-cardiogenic pulmonary edema (NCPE) has been

scarcely reported in literature, and in order to recognize

this complication, naloxone should be administered cau-

tiously with closer observation of patients undergoing

opioid detoxification [1]. We describe a case of pulmonary

edema following naloxone administration in a patient

without pre-existing heart disease.
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Case Study

A 22-year-old man presented for a right-shoulder open

subacromial decompression and distal clavicle excision

due to a right shoulder acromioclavicular joint degenera-

tion resulting in nerve impingement. His past medical

history was notable for obesity with a body mass index

(BMI) of 31, mild obstructive sleep apnea (OSA) with an

apnea–hypopnea index (AHI) of 5.0/h, pre-diabetes melli-

tus, and psoriatic arthritis for which he was on adalimumab

subcutaneous weekly. The patient took no other regular

medications, had no listed allergies, and had no prior his-

tory of surgeries. His right shoulder pain was refractory to a

1-week course of high-dose ibuprofen therapy and

3 months of physical therapy, and he was therefore

scheduled for an elective procedure to relieve his symp-

toms. During the procedure, he was given fentanyl 50 lg/
5 mL intravenously for anesthesia, bupivacaine 0.5%

(5 mg/5 mL) intravenously for peripheral and sympathetic

nerve blockade, and midazolam 1 mg intravenously for

sedation. The duration of the procedure from the time of

anesthesia to the conclusion of the procedure was

approximately 90 min. The procedure was concluded

without any complications; however, the patient developed

post-operative fentanyl-induced respiratory depression

with a respiratory rate of 12 breaths per minute, but he

maintained his oxygen saturation of 99% on room air. He

was given intravenous naloxone 0.2 mg to reverse the

effects of anesthesia, and this subsequently resulted in

acute oxygen desaturation to 50% on room air, leading to a

suspicion of non-cardiogenic flash pulmonary edema. The

rest of his vital signs were notable for a respiratory rate that

increased to 22 breaths per minute, his heart rate ranged

from 89 to 104 beats per minute and his blood pressure was

126/80 during the incident. The patient was intubated for

acute hypoxic respiratory failure. An arterial blood gas

obtained while he was intubated on 60% FiO2 showed a pH

of 7.42, PCO2 of 39 mmHg, PO2 of 88 mmHg, HCO3A of

25.6 mmol/L with an oxygen saturation of 98%. His ven-

tilator mode was pressure regulated volume control, with

settings consisting of a tidal volume of 450 cc, a respira-

tory rate of 15 breaths per minute, an FIO2 of 0.6 and a

positive end expiratory pressure of 5 cmH2O (Figs. 1, 2).

On physical examination, he was noted to have bilateral

crackles at the lung bases, and his right shoulder incision

site remained clean, dry and intact. His chest X-ray was

significant for patchy bilateral perihilar infiltrates. An

electrocardiogram was obtained that revealed normal sinus

rhythm, and cardiac enzymes were noted to be within

normal limits. An echocardiogram was not obtained. The

patient was young, with no significant history of cardiac

heart disease, and no prior history of exertional dyspnea or

physical exam findings of a murmur, lower extremity

edema, or jugular venous distension, giving heart failure a

low probability as a cause of his clinical presentation with

the preceding normal cardiac enzymes and electrocardio-

gram. He was given IV furosemide 40 mg, which resulted

in approximately 3 L of urine output. He was maintained

on mechanical ventilation for 6 h while he continued to

diurese. He responded well with decreasing oxygen

requirements and a successful spontaneous breathing trial

after 6 h of intubation with continued diuresis. He was

extubated to nasal cannula and monitored overnight in the

intensive care unit. A repeat chest X-ray after extubation

showed resolving bilateral pulmonary edema correlating

with clinical improvement.

Fig. 1 Portable chest X-ray post intubation significant for patchy

bilateral perihilar infiltrates, left greater than right

Fig. 2 Portable chest X-ray post extubation showing mild bilateral

perihilar infiltrates representing resolving pulmonary edema since the

prior examination
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The suspicion that naloxone was the cause of the

adverse event of pulmonary edema was based on several

factors, resulting in a Naranjo score of 6. The adverse drug

reaction occurred after the suspected drug was given, and

other causes of flash pulmonary edema were considered

and investigated. The patient had no history, symptoms, or

physical exam findings of heart failure or uncontrolled

hypertension, and his concurrent OSA and obesity were

both mild in nature, making these factors unlikely as a

cause of flash pulmonary edema independent of a trigger-

ing event. This, in addition to prior reports of naloxone-

induced non-cardiogenic pulmonary edema, yields a Nar-

anjo score of 6, indicating a probable relationship between

the patient’s symptoms and the suspect drug. The patient

was discharged with no long-term sequelae or complica-

tions from his procedure or subsequent medication effect.

Discussion

Naloxone is a competitive l-opioid-receptor antagonist

that reverses the effects of opioid intoxication [2]. Nalox-

one-induced NCPE is suggested to occur at a rate ranging

from 0.2 to 3.6% in patients [13]. The pulmonary edema is

likely caused by an adrenergic response from a large

increase in centrally mediated catecholamines following

naloxone administration [14]. When naloxone is given to a

patient, a catecholamine-mediated response is elicited [4].

The effect of catecholamines results in hypertension,

tachycardia, and diaphoresis. This was demonstrated by the

patient’s increase in heart rate and respiratory rate. The

patient’s blood pressure remained within the same nor-

motensive range during the incident. The patient’s hypoxia

occurred after the administration of naloxone; therefore,

there was no evidence of hypoxia prior to the administra-

tion of naloxone or during the event of respiratory

depression as a cause of the patient’s clinical picture of

pulmonary edema. It is probable that our patient developed

signs of a catecholamine surge such as tachycardia and

tachypnea, which is likely due to the pathophysiologic role

of naloxone in causing pulmonary capillary permeability

[3]. The subsequent sympathetic release of epinephrine in

plasma antagonizes the l-opioid receptors in the adrenal

medulla. The increase in sympathetic outflow causes a shift

in blood volume into the pulmonary vasculature, causing

subsequent pulmonary vasoconstriction and pulmonary

hypertension [1].

Approximately 2–11% of patients with OSA may be

susceptible to postoperative respiratory complications

requiring naloxone for opioid detoxification [6], as

demonstrated by our patient. Although the patient has a

concurrent history of mild OSA and obesity, which may

contribute to his post-operative risk of respiratory

depression, these factors may be independent of his like-

lihood of developing pulmonary edema. Our patient did not

have evidence of significant airway obstruction with an

AHI of 5, therefore the incident of pulmonary edema was

less likely to have occurred independent of a triggering

event, given that patients with pre-existing heart disease or

young healthy patients can have this complication occur

with standard dosages of naloxone ranging from 0.2 to

0.4 mg, or even with smaller dosages as low as

0.04–0.08 mg [6]. Our patient was a young and healthy

individual without a history of heart disease, and no other

cause of pulmonary edema or hypoxemia was identified;

therefore, his clinical picture was most consistent with the

diagnosis of naloxone-induced acute pulmonary edema,

which was further supported by the temporal relationship

of the causal medication. The patient’s short course of

ibuprofen therapy was unlikely to contribute to his clinical

presentation of pulmonary edema following naloxone

administration given his normal renal function and absence

of cardiac heart disease. In addition, the patient was not on

any other medication that could be identified as con-

tributing to his clinical presentation.

Several reports suggest airway obstruction with the

administration of fentanyl. In a recent a case report by

Khan et al., fentanyl was administered in a patient who

demonstrated acute hypoxic respiratory failure, wheezing,

and respiratory distress several minutes after the adminis-

tration of the drug [7]. Additionally, Phua et al. suggest that

fentanyl-induced chest wall rigidity peaks 3 min after the

administration of fentanyl and can last for 11.5 min [11].

Although our patient received fentanyl at the initiation of

the procedure, and was noted to have respiratory depres-

sion, he did not experience respiratory distress, or hypoxic

respiratory failure until after the administration of naloxone

at the conclusion of the 90-min procedure; therefore, fen-

tanyl was unlikely the cause of our patient’s respiratory

distress.

The management of non-cardiogenic edema in the fol-

lowing several reports suggests the administration of

diuretics. In Schwartz and Koenigsberg, the administration

of furosemide and nitroglycerine morphine sulfate resulted

in the resolution of naloxone-induced non-cardiogenic

edema [12]. Furthermore, Lynn and Galinkin suggest that

the pulmonary edema resulting from naloxone resolves

quickly in response to a diuretic or even, in some cases,

additional opioid [9].

Similar cases have been described in various case

reports. In Bansal et al., the patient developed acute res-

piratory distress after receiving naloxone for an opioid

overdose [1]. Similarly, the patient was treated with

intravenous furosemide and extubated 8 h later with

resolving pulmonary infiltrates. The patient described in

the case report by Horng et al. had a history of OSA;
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however, the severity of this was not specified [6]. The

patient in this case also developed post-operative fentanyl-

induced respiratory depression and received naloxone

0.08 mg, which subsequently resulted in acute pulmonary

edema in the setting of upper airway obstruction in addition

to naloxone administration. Our patient had a similar pre-

sentation given that the patient was noted to have respira-

tory depression in the setting of mild OSA, however no

significant airway obstruction was noted. Our patient also

rapidly improved with IV furosemide and short-term

intubation.

Although the use of naloxone to reverse respiratory

depression provides advantages such as eliminating the

need for postoperative mechanical ventilation, potential

consequences also need to be considered [5]. Because of

this rare but potential complication, a secure airway should

be obtained before naloxone administration for the treat-

ment of narcotic-induced respiratory depression. This case

highlights a critical incident of respiratory failure after

naloxone administration. Pulmonary edema is a known but

very rare side effect of naloxone and naloxone-containing

medicinal products. Other potential deleterious effects

include possible precipitation of severe pain, acute drug

withdrawal, and circulatory consequences, especially in

cardiac patients [5].

Given that pulmonary edema can cause significant

hypoxemia and cardiac instability refractory to oxygen

supplementation when associated with inability to protect

the airway in the setting of opioid use, naloxone is still

considered the initial therapy to restore and maintain the

airway for ventilation in a patient with opioid-induced

respiratory symptoms [8]. Although it is unclear if the

occurrence of adverse symptoms such as pulmonary edema

is dose dependent, newer guidelines from the American

Heart Association recommend using the lowest effective

dose of naloxone necessary to elicit the desired response

[9].
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