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n 1997 the American Academy of Pain Medicine and the 

American Pain Society stated that “it is now accepted…that 

respiratory depression induced by opioids tends to be a short 

lived phenomenon, generally occurs only in opioid-naïve pa-

tients and is antagonized by pain. Therefore, withholding the 

appropriate use of opioids from a patient who is experiencing 

pain on the basis of respiratory concerns is unwarranted.”
1
 In 

addition, Papaleontiou et al. published a meta-analysis in 2010 

RQ�WKH�HI¿�FDF\�DQG�VDIHW\�RI�RSLRLG�LQWDNH�LQ�FKURQLF�QRQ�FDQ�
cer pain.

2
 Constipation, nausea, and dizziness represented the 

top three side effects, with a prevalence between 22% and 30%. 

However, obstructive or central apnea/hypopnea, hypoventila-

tion during sleep, and impairment of respiratory drive remained 

unmentioned.
2

Can general practitioners, pain therapists and oncologists re-

assure their patients regarding respiratory side effects in long-

term treatment with opioids?

,W�LV�ZLWKRXW�GRXEW��WKDW�IRU�IDU�WRR�ORQJ�VXI¿�FLHQW�SDOOLDWLRQ�
has been withheld from pain patients, in fear of side effects, 

DGGLFWLRQ��DQG�PLVXVH�RI�RSLRLGV��+RZHYHU��LPSURYHG�NQRZO�
edge combined with changing attitudes has helped to normal-

ize the use of the most important relievers of pain, leading to a 

large increase in opioid prescription.
3,4

 Moreover, opioids are 

prescribed not only to relieve pain, but also, for example to 

alleviate dyspnea in patients with chronic pulmonary disor-

ders.
5
 Finally, opiate addiction remains a growing and largely 

unsolved problem, leading to the incorporation of an increas-

ing number of patients world-wide in methadone maintenance 

programs.
6
 Bearing in mind this widened use of opioids, ob-

servations of sleep related breathing disorders (SRBD) are 

alarming. Kelly et al. described fatal or life-threatening events 

in children who underwent adenotonsillectomy for obstructive 

sleep apnea. These children possessed genetic alterations that 

led to an increased morphine production from codeine.
7
 Many 

such reports of perioperative complications in sleep apnea pa-

tients have been published.

In 2007 the broad spectrum of SRBD under opioids were 

GHVFULEHG�UHWURVSHFWLYHO\�E\�:DONHU�HW�DO�8 Besides obstructive 

disturbances, they found central apneas, ataxic or irregular res-

piration, and periods of sustained hypoventilation.

+RZHYHU��ZH�KDYH� WR�DGPLW� IUDQNO\� WKDW�RXU�NQRZOHGJH�RI�
the pathophysiology of opioid-induced sleep apnea is still very 
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limited. Pattinson reviewed the control of respiration under 

RSLRLG�LQWDNH�9 The author pointed out that respiration becomes 

shallow and irregular leading to hypercapnia and hypoxia. The 

respiratory disturbances differed according to the mode of ap-

plication. Whereas rapid intravenous boli induced apneas, long-

term infusions led to a gradual increase of hypercapnia, thereby 

contributing to the maintenance of respiration. The effect of 

opioids on the respiratory rhythm has not been conclusively 

explored. Peripheral and central chemosensitivity play a major 

role, leading to a reduction of the hypoxic and hypercapnic ven-

tilatory response. However, the extent of the interference and 

WKH�SUHFLVH�ORFDWLRQ�RI�WKH�LQWHUFHSWLRQ�RI�WKH�UHÀ�H[HV�DUH�XQ�
clear. This retards the pharmaceutical development of opioids 

ZLWK�VXI¿�FLHQW�DQDOJHVLF�SURSHUWLHV�EXW�PLQLPL]HG�UHVSLUDWRU\�
side effects.

Having said all this, physicians will mostly be interested 

in data relating to the clinical presentation, optimal diagnosis, 

DQG�WUHDWPHQW�RI�RSLRLG�LQGXFHG�VOHHS�DSQHD��$UH�WKHUH�VSHFL¿�F�
signs and symptoms of opioid induced sleep apnea? They are 

certainly associated with dizziness, impaired concentration, and 

daytime sleepiness. But is it possible to differentiate between 

central nervous system effects and breathing disturbances? 

*HQHUDOO\� VSHDNLQJ�� VOHHSLQHVV� DQG� GH¿�FLWV� LQ� QHXURFRJQLWLYH�
parameters cease during long-term application, so that even 

driving may be permitted. However, this trend is not to be ex-

pected in SRBD. Another clinically relevant but unsolved prob-

lem is the question of whether the outcome of opioid users with 

or without SRBD differs.

In this current issue, Ramar et al.
10

 present an important study 

focusing on the question of the best available therapy of respira-

tory disturbances during sleep. They investigated patients with 

central breathing disturbances due to chronic heart failure or 

chronic opioid use, who had failed to respond to treatment with 

FRQVWDQW�&3$3��$GDSWLYH�VHUYRYHQWLODWLRQ��$69��HQDEOHG�VXI¿��
cient therapy in the majority of heart failure and opioid patients. 

The study provides preliminary data, as it was retrospective and 

a randomized comparison with CPAP, placebo, or optimal phar-

maceutical therapy is missing. Nevertheless, the authors ana-

lyze the largest sample to date from everyday practice, and in 

that sense, it is representative of the real-life situation.

In 2008 two studies with contradictory results were pub-

lished in this journal.
2
 While Farney failed to show a differ-
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ence between CPAP and ASV, Javaheri found an effective 

treatment with ASV in a small group of opioid induced sleep 

apnea patients. The latter results, now being proven by Ra-

mar’s data, could be expected due to the algorithm of adaptive 

servoventilation. CPAP may interfere with SRBD in several 

ways: it stabilizes the upper airways and counterbalances upper 

airway obstruction; the positive thoracic pressure reduces left 

ventricular cardiac afterload and therefore improves the ejec-

WLRQ�IUDFWLRQ��DQG�¿QDOO\��&3$3�FDQ�HQODUJH�OXQJ�YROXPHV�DQG�
reduce ventilation- perfusion mismatch. However, CPAP does 

QRW�LQÀXHQFH��RU�RQO\�PDUJLQDOO\�LQÀXHQFHV�EUHDWKLQJ�UK\WKP�
and chemosensitivity. In contrast, ASV combines the effects 

of CPAP (positive expiratory pressure) with variable pressure 

support and the application of mandatory breaths. Therefore, 

disturbances of respiratory drive and periods of hypoventila-

tion can be counterbalanced. Interestingly, a higher bicarbonate 

OHYHO�ZDV�D�SUHGLFWRU�RI�$69�VXFFHVV��7KLV�VXUSULVLQJ�¿QGLQJ�
could have, as discussed by the authors, technical reasons. 

However, it could also indicate extensive periods of hypoventi-

lation as a part of the SRBD. Based on Ramar’s data, the ques-

tion remains why 30% to 40% of patients with heart failure or 

opioid induced sleep apnea, respectively, could not be treated 

optimally. The choice or setting of the device, the mode of reac-

tion of the algorithm, and interface problems may contribute to 

this phenomenon. However, the results suggest an advantage to 

the early use of adaptive servoventilation after optimal medical 

therapy.

Sleep specialists should try to avoid repeating history. The 

epochal invention of CPAP by Sullivan led to a rather general-

ized perception of obstructive sleep apnea, but importantly at 

the same time, to the implementation of the optimal treatment. 

This coincidence—although of huge value for the patient—

handicapped detailed exploration of the pathophysiological 

EDFNJURXQG�� 2SLRLG�LQGXFHG� VOHHS� DSQHD� LV�� DV� SRLQWHG� RXW�
DERYH�� HYHQ� PRUH� XQFOHDU�� ,QFUHDVLQJ� HYLGHQFH� LQ� WKLV� ¿HOG�
suggests a treatment advantage with adaptive servoventilation. 

+RZHYHU��DOO�HIIRUWV�VKRXOG�EH�XQGHUWDNHQ�WR�EHWWHU�XQGHUVWDQG�
WKH�FOLQLFDO�SUHVHQWDWLRQ��SDWKRSK\VLRORJ\��DQG�SURJQRVLV��2SL-
oid-induced sleep apnea is a real problem as the rapidly increas-

ing prevalence indicates. We are however a long way from truly 

understanding its relevance.

Future studies should try to characterize the different pheno-

types of breathing disturbances as precisely as possible. This 

also has implications for coming guidelines.
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