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Acute respiratory 
depression as a 
complication of 
nebulised morphine Eric Lang MD, 

Robert Jedeikin MBCHB FFA 

Purpose: To present a case of respiratory depression following the administration of nebulised morphine. 

Clinical features: A 74-yr-old, 5 I-kg woman with a history of hypertension controlled with 5 mg-day -lenalapril 
and 50 mg'day -I atenolol was admitted for evaluation of low back pain, loss of appetite, and weight loss. 
Investigation revealed advanced metastatic disease with a probable primary in the fight lung. The patient's pain 
was well controlled with 10 mg continuous release morphine po three times daily, and I 0 mg immediate release 
morphine po for breakthrough pain as required. During the two weeks following the commencement of this treat- 
ment she occasionally complained of shortness of breath. Examination revealed a fully conscious patient with slight 
dyspnoea and mild wheezing which responded to oxygen 30% and nebulised bronchodilators, 

An oncological consultation recommended 4 mg nebulised morphine and 4 mg dexamethasone in saline as treat- 
ment for the bouts of breathlessness. Approximately I 5 rain after the first administration of nebulised morphine 
the patient became markedly bradypneic (respiratory rate: 4-5 bpm), hypotensive (BP 70/40 mmHg), and 
responded only partially to command. The pupils were pinpoint. The trachea was immediately intubated and the 
lungs ventilated with oxygen 40% for four hours. Following this occurrence of respiratory depression nebulised 
morphine was discontinued and no further events occurred. 

Conclusion: Patients receiving inhaled morphine should be closely monitored and resuscitation equipment 
should be readily available. 

Objectif : PrEsenter un cas de depression respiratoire consecutive ~ I'administration de morphine par nEbulisation. 

Elements cliniques : Une patiente de 74 ans pesant 51 kg, hypertendue contr61& sous enalapril 5 mg'j -I et 
atEnolol 50 mg'j -~ Etalt admise pour I'Evaluation d'une Iombalgie, d'une perte d'app&it et de poids. I'investigation 
rEvElalt la presence d'un cancer m&astastique avanc6 originaire du poumon droit. La douleur &ait bien contrEIEe 
avec de la morphine 10 mg ~ liberation continuelle po trois lois par jour et 10 mg de morphine ~ liberation immE- 
diate po pour les douleurs rebelles au besoin. Pendant les deux semaines qui ont suivi le debut du traitement, la 
patiente s'est plainte de dyspnEe occasionnelle. I'examen a rEvEIE une patiente compl~tement consciente avec 
de la dyspnEe et du wheezing IEger rEpondant favorablement ~ I'oxygEne 30% et aux bronchodilatateurs en 
nEbulisation. Pour traiter les attaques de dyspnEe, une consultation en oncologie recommandait 4 mg de mor- 
phine en nEbulisation et 4 mg de dexamEthazone dans du sol. phys. Quinze minutes awes la premi&e nEbulisa- 
tion de morphine, la patiente est devenue considErablement bradypnEique (frEquence respiratoire : 4-5 r.min-I), 
hypotendue CI-A 70/40 mmHg) et ne rEpondait que partiellement aux ordres. Les pupilles &alent en myosis trEs 
serrE. La trachEe a EtE intubEe immEdiatement et les poumons ventilEs avec de I'oxyg~ne 40% pendant quatre 
heures. AprEs cet incident, la nEbulisation de morphine a EtE cessEe et on n'a pas observe de r&idive du m~me 
type. 

Conclusion : Les patients recevant de la morphine en inhalation doivent &re surveillEs de prEset le matEdel 
de reanimation doit &re gardE ~ portEe de main. 
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N EBULISED morphine has been reported 
to increase exercise endurance in patients 
with chronic hing disease and to relieve 
dyspnoea in patients with cancer. I-s The 

mechanism through which nebulised morphine func- 
tions is controversial. It has been postulated that the 
aerosol acts on peripheral opioid receptors in the lung 
or possibly through systemic absorption. The efficacy 
of nebulised morphine is controversial: other investi- 
gators have found no beneficial improvement in exer- 
cise tolerance in patients with chronic obstructive lung 
disease, 4 or interstitial lung disease, s 

We describe a patient who developed acute respira- 
tory depression as a result of the administration of 
nebulised morphine. 

Case history 
A 74-yr-old, 51-kg woman, with a history of h)qgerten- 
sion, that was controlled with 5 rag.day -1 enalapril and 
50 mg.day -1 atenolol, was admitted for evaluation of low 
back pain, loss of appetite, and weight loss. Chest X-ray 
revealed a lesion in the upper right lung. Evaluation of 
the patient by CT and TC99M bone scan demonstrated 
multiple metastatic lesions of the spine at: C6-7, T1-2, 
T8, T l l ,  and L1-L3. In addition, the patient had 
metastatic lesions in ribs # 1-6 on the fight side. A diag- 
nosis of metastatic disease with a probable primary in the 
lung was made. 

The patient's pain was well controlled with 10 mg 
continuous release morphine po three times daily, and 
10 mg immediate release morphine po for breakthrough 
pain as required. During the two weeks following the 
commencement of this treatment the patient occasion- 
ally complained of shortness of breath. Examination 
revealed a fully conscious patient with slight dyspnoea 
and mild wheezing which responded to oxygen 30% 
and nebulised bronchodilators. An oncological consul- 
tation recommended administration of 4 mg nebulised 
morphine and 4 mg dexamethasone in saline as treat- 
ment for the bouts of breathlessness. 

Approximately 15 min after the first administration of 
nebnlised morphine the patient became markedly 
bradypneic and responded only partially to command. 
The blood pressure was 70/40 mmHg. Physical exami- 
nation revealed a respiratory rate of 4-5 bpm, very poor 
respiratory effort and minimal wheezing over both lung 
fields. The pupils were pinpoint. The diagnosis of acute 
respiratory depression was made. The trachea was imme- 
diately intubated and the lungs ventilated with oxygen 
40%. Four hours later the patient had regained 
consciousness, arterial blood gas analyses revealed: 
(FIO 2 - 0.4) SaO 2 - 99.8%, pH - 7.47, PO 2 - 210 mmHg, 
PCO 2 - 33 mmHg. Extubation of the trachea which was 
easy and uneventful was performed. 

Following this episode of respiratory depression 
treatment with nebulised morphine was discontinued 
and no further events occurred. Several days later the 
patient was transferred to hospice. 

Discussion 
Nebulised morphine has been reported to be useful 
and safe in the treatment of breathlessness in patients 
with chronic lung disease and cancer. 1-s Other reports 
have found no beneficial improvement in exercise tol- 
erance in patients with chronic obstructive lung dis- 
ease, 4 or interstitial lung disease, s 

The mechanism through which nebulised mor- 
phine exerts its effect is controversial. It has been pos- 
tulated that the aerosol acts on peripheral opioid 
receptors in the lung or possibly through systemic 
absorption. Chrubasik et al. found systemic uptake of  
inhaled morphine to be extremely variable (9-35%), 
however, only seven patients were examined and none 
had chronic lung disease. 6 Cabot et al. reported that 
binding affinities for morphine and naloxone were 
two orders of magnitude lower in the lungs than those 
found in the brain, however, opioid binding site den- 
sities were up to 100 times greater than those in the 
brain. 7 A recent investigation employing isolated strips 
of bovine trachealis muscle showed that stimulation of 
opioid receptors in the airways can modulate cholin- 
ergic neurotransmission and thereby reduce bron- 
choconstriction. 8 

In contrast, a study performed in healthy men failed 
to demonstrate that intrapulmonary opioid receptors 
modulated the sensation of breathlessness during exer- 
cise. 9 The possibility that inhaled morphine may effect 
breathlessness caused by other factors, such as disease, 
could not be excluded. Two recent double blind studies 
examined the effects ofnebulised morphine in men with 
chronic obstructive pulmonary disease (COPD). 
Masood et al. 1~ compared the effects of nebulised mor- 
phine (10 and 25 mg), and intravenous morphine 
(1 and 2.5 mg), with a placebo on breathlessness (visual 
analogue scale ventilation, gas exchange, and exercise 
endurance were measured during graded bicycle exer- 
cise). However, there is no certainty that the nebulised 
and intravenous morphine doses were equipotent. 
Furthermore, none of the treatments altered breathless- 
ness, ventilation, or gas exchange at rest or at any time 
during exercise, and exercise endurance was unaffected. 
In the second study, the effect of 5 mg nebulised mor- 
phine (5 ml) on both exercise induced breathlessness 
and maximum achievable power output was compared 
to a control group using isotonic saline as a control. 
There was no difference in maximum power output 
achieved, minute ventilation at maximum power output, 
nor the degree of breathlessness at maximum power 
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output between the groups treated with morphine and 
placebo, ll 

This is the first report of respiratory depression as a 
result of the use of nebulised morphine to treat 
breathlessness. Naloxone was not used during the 
acute event because it was thought that the possible 
systemic side effects of naloxone (i.e., pulmonary 
oedema, cardiac instability, etc.) might pose a threat to 
the patient's life. It could be a argued that since nalox- 
one was not administered we do not have proof that 
the nebulised morphine was the cause of  the patient's 
respiratory depression. However, the proximity of the 
acute event to the time of administration of the mor- 
phine aerosol, the rapid recovery and reversal of the 
symptoms, the lack of administration of other medica- 
tions that might cause respiratory depression and the 
one time nature of the event support nebnlised mor- 
phine as the cause. 

The only other medication administered to the 
patient was dexamethasone. A literature review does 
not reveal any reports of dexamethasone as a cause of 
respiratory depression. In that inhaled steroids are fre- 
quently used in patient care it is unlikely that this could 
have been the cause of the respiratory depression. 

One possible reason for the occurrence of marked 
respiratory depression in this patient may be the addi- 
tive effect of the nebulised morphine and the slow 
release morphine. This, despite the low dose of slow 
release morphine being administered. The systemic 
uptake of  nebulised morphine in patients with lung 
metastases has not been investigated. It is possible that 
it is greater than in otherwise healthy patients due to 
disruption of the normal tissue structure. 

Based on this experience, it is prudent that patients 
receiving inhaled morphine should be closely moni- 
tored and that resuscitation equipment be readily 
available. Further controlled studies should be per- 
formed to determine if the administration ofnebulised 
morphine is justified given the potential risks. 
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