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l Chronic opioid use: a risk factor for central sleep 
apnoea and successful therapy with adaptive 
pressure support servo-ventilation

ABSTRACT Sleep apnoea is a global health problem with significant morbidity. Obesity 
is a well-known risk factor for this condition, however chronic intake of opioids as a 
risk factor for central sleep apnoea is under-recognised. We report a case of a 
47-year-old man who developed significant sleep-disordered breathing secondary to 
opioid use for chronic pain. A sleep study demonstrated a picture of complex sleep 
apnoea with a prominent central sleep apnoea component. He had no significant 
improvement with conventional continuous positive airway pressure therapy. 
However, adaptive servo-ventilation had a dramatic effect on his symptoms and 
compliance. This case highlights the significant risk of central sleep apnoea with opioid 
use and illustrates the importance of adaptive servo-ventilation in the management 
of sleep-disordered breathing secondary to impaired central respiratory drive.
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Cases of the quarter

inTRoduCTion

Sleep apnoea is a relatively common condition with a 
prevalence of 4% in the general population.1 It is classified 
into obstructive and central sleep apnoea (CSA). Central 
sleep apnoea can be subdivided into primary or idiopathic 
and secondary forms. Secondary CSA is associated with 
medical conditions such as heart failure, stroke, acromegaly2,3 
and renal failure.4 Acute and chronic ingestion of opioids 
has also been linked with the development of CSA.5–8 

CASe HiSToRy

A 47-year-old male with a background of sleep apnoea, 
hypertension and chronic back pain presented to our 
sleep clinic with complaints of loud snoring, un-refreshed 
sleep, daytime sleepiness, frequent headaches and a poor 
sleep pattern. His Epworth score was 11 out of 24. He 
had never smoked and did not drink alcohol. The patient’s 
weight was 108 kg with a body mass index (BMI) of 33. 
He was medicated with morphine sulphate (120 mg daily), 
dosulepin, paracetamol and propranolol. He was started 
on a lower dose of morphine initially. However, 
unsatisfactory pain control led to increase of morphine 
dose to 120 mg. He was on this dose at the time of 
referral to our centre.  An ear, nose and throat examination 
showed a long palate but good oral hygiene. The rest of 
the systemic examination was unremarkable. He under-
went a trial of continuous positive airway pressure (CPAP) 

therapy (with fixed pressures) without significant 
symptomatic improvement despite good compliance. This 
was followed by a trial of non-invasive ventilation through 
bilevel positive airway pressure (BPAP) for a few months 
which was not tolerated well. Both airway pressure trials 
were carried out at another centre and failure to respond 
to both modalities prompted the referral to our centre.

inveSTigATionS And MAnAgeMenT

Overnight oximetry showed a remarkably high 4% 
desaturation index of 57.  A respiratory sleep study with 
chest and abdominal sensors confirmed the oximetry 
findings of severe sleep apnoea with an apnoea hypopnoea 
index (AHI) of 62. Most apnoeas (97%) were central 
without obstructive episodes (Table 1). As our patient 
had already undergone trials of CPAP and BPAP at a 
previous sleep centre, he was commenced on adaptive 
servo-ventilation (ASV) with an immediate dramatic 
improvement in his symptoms. A follow-up sleep study 
(Table 1) confirmed objective improvement in his 
ventilation with a normalised AHI and a mean oxygen 
saturation (SpO2) improvement to 95%. 

His compliance with the device was excellent with nine 
hours use every night and his daytime sleepiness and 
headaches resolved completely. A repeat Epworth score 
was recorded as 3/24 and he is currently well 12 months 
after the initial presentation. 
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This case illustrates a significant global issue faced by 
sleep physicians since the liberalisation of opioid use 
following a joint statement on treatment of chronic pain 
by the American Academy of Pain Medicine and the 
American Pain Society in 1997.9 It was suggested that 
respiratory depression induced by opioids is a short-
lived phenomenon and is experienced predominantly by 
opioid-naïve patients. Since then, a number of studies7,8,10–12 
have demonstrated that 30–90% of patients on chronic 
opioid therapy have evidence of sleep apnoea with a 
pattern of severity in a dose-dependent manner.7 Opioid 
use is associated not only with CSA but also with ataxic 
breathing. Ataxic or irregular breathing is distinct from 
Cheyne-Stokes respiration (a breathing pattern with 
very regular cyclical change in tidal volume occurring 
with very obvious periodicity). There is no pattern or 
regularity in ataxic breathing. In other words, it is 
synonymous with ‘atrial fibrillation’ but in terms of 
respiration. In a retrospective cohort study of 60 
patients with chronic opioid intake, ataxic breathing was 
found in 92% of subjects on a morphine dose equivalent 

to 200 mg or higher.7 Each 100 mg morphine dose-
equivalent was associated with a 29% increase in the 
rate of central apnoeas. Another interesting observation 
in the study was an inverse relationship between BMI 
and severity of AHI.

The pathophysiologic mechanisms of opioid-related 
sleep-disordered breathing are poorly understood. 
Individuals on long-term opioids develop tolerance to 
their central effects.13 However, failure of adaptation to 
peripheral effects via chemoreceptors may account for 
the development of CSA. In this regard, µ-opioid receptor 
inhibition of carotid bodies may play a significant role in 
respiratory depression in association with narcotics use 
on a long-term basis. It is evident from a number of 
studies that chronic narcotics ingestion is associated with 
a form of complex sleep apnoea, having components of 
both CSA and upper airway obstruction.10,11,14 The pattern 
of sleep-disordered breathing observed in patients on 
chronic opioids is distinct from the breathing pattern in 
systolic heart failure. In patients with cardiac failure, the 
breathing is characterised by a gradual decrescendo arm 
ending in a central apnoea which is followed by a long 
crescendo arm.15 In contrast, the disordered breathing 
pattern observed with chronic opioid use is similar to 
ataxic breathing, with abrupt breaths at the end of apnoea. 
Despite these differences in the breathing patterns in 
both disorders, ASV is effective in treating sleep-
disordered breathing associated with systolic heart 
failure as well as chronic narcotics use.16,17 

While the management of obstructive sleep apnoea is 
generally successful with CPAP therapy, the strategy to 
manage mixed apnoeas, central apnoeas and complex 
sleep apnoea is more complicated and there is no 
universally agreed consensus on treatment guidelines. 
Other options to consider in these patients are non-
invasive positive pressure ventilation (NIPPV) or ASV. 
Adaptive servo-ventilation is a relatively new approach 
to treating CSA and Cheyne-Stokes respiration, using a 
small but varying amount of pressure support ventilation. 
It uses a pre-set (or auto-titrating) expiratory pressure 
to deal with any obstructive apnoeas or hypopnoeas, but 
also generates variable inspiratory pressure support 
above the expiratory pressure that deals (on a breath by 
breath basis) with the fluctuating inspiratory efforts that 
result in the central apnoeas and hypopnoeas. This 
strategy ensures the hydrostatic benefits of low-level 
nasal CPAP without the risk of over-ventilation. 
Morgenthaler et al. compared the efficacy of ASV and 
NIPPV in a crossover trial in patients with centrally 
mediated breathing abnormalities and found ASV to be 
more effective in controlling sleep-disordered breathing 
and respiratory arousal index than NIPPV.18 Both of 
these modalities were superior to CPAP. These findings 
suggest that ASV is a better mode of ventilatory support 
for patients with complex sleep apnoea.

table 1 Sleep study and polysomnography data. Adaptive 
servo-ventilation had a dramatic improvement in the number 
of central apnoeas and symptoms with reduction in Epworth 
score from 13 to 3. 

Measure Respiratory 
sleep study

Nasal flow/
chest and 
abdominal 
sensors and 
oximetry

Polysomno-
graphy

adaptive 
servo-
ventilation 
(aSV)

apnoea 
Index

54 33.5 1.2

apnoea 
Hypopnoea 
Index

62 33.5 1.2

total 
number of 
apnoeas 419 225 10

Central 408 (97%) 200 (89%) 9 (90%)

Obstructive 0 0 1 (10%)

Mixed 11 (3%) 25 (11%) 0

total 
number of 
hypopnoeas

63 0 0

Mean 
oxygen 
saturation 
(SpO2)

94% N/A 95%

4% dip rate 58 N/A 0

epworth 
score

11 13 3

N/a: Not applicable

Central sleep apnoea associated with chronic opioid use
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l ConCluSion

This case highlights the potential harmful effect of 
chronic opioid intake (at a modest dose) on sleep-
related breathing. Moreover, it demonstrates the value of 
ASV in the management of complex sleep apnoea with a 

prominent CSA component. The exact pathophysiological 
mechanisms of narcotics-induced sleep disruption and 
ASV need to be elucidated in greater detail in long-term 
prospective studies to improve management of this 
clinical issue.
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