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Study Objectives: The use of opioid medication for chronic
pain has been increasing. The main aim of this study was to
assess how many patients on opioids for chronic pain had sleep
disordered breathing (SDB) and the type of SDB. The impact
of these medications on daytime arterial blood gas (ABG)
measurements and psychomotor vigilance was also studied.
Methods: Twenty-four patients (aged 18-75 years) on long-
term opioids were prospectively recruited. Patients underwent
home polysomnogram (PSG), psychomotor vigilance testin
(PVT), and awake daytime ABG.ﬁvernight PSG findings were
compared to those of patients matched for age, sex, and BMI
referred to our sleep service for evaluation of SDB. PVT results
in the patient cohort were compared to PVT in healthy controls.
Results: Forty-six percent of opioid patients had severe SDB
as defined by an apnea hypopnea index (AHI) > 30/h. The
severity of SDB was similar in opioid-treated pain clinic patients
and sleep clinic patients (mean + SD AHI: Opioid-treated
patients 32.7 £+ 25.6; Sleep Study comparator group 28.9 +
24.6,p=0.6). atients had a higher frequency of central
apneas and a lower arousal index (CAl: 3.9 +8.3vs. 0.3+ 0.5
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events/h; p = 0.004, Al 8.0 + 4.1 vs. 20.1 + 13.8, p < 0.001).
Pain clinic patients had impaired gas exchange during sleep
and wakefulness. Nine of 20 (45%) had daytime hypercapnia,
indicating a surprising number were in chronic respiratory
failure. Morphine equivalent doses correlated with the severity
of SDB.|PVT was impaired when compared to a healthy PVT
comparator group (RT: Opioid-treated patients 0.43 + 0.27:
Healthy PVT comparator group 0.28 + 0.03 sec; p < 0.001).
Conclusions: Patients on long-term opioids frequently
have severe SDB, which in part is central in origin. PVT was
markedly impaired. Half of the patients studied have evidence
of chronic ventilatory failure.

Commentary: A commentary on this article appears in this
issue on page 853.
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Opioids are used widely in the treatment of malignant and
non-malignant pain.' There has been a significant increase
in the use of these agents worldwide.? In Australia over a period
of 15 years (1992-2007), the number of opioid preparations
available increased from 11 preparations of 4 medications to 70
preparations of 8 medications, and the total number of Pharma-
ceutical Benefit Scheme opioid prescriptions increased nation-
ally by 290%.*

In recent years there has been an increasing focus on the
control of pain and an emphasis on maintaining adequate anal-
gesia with opioids. In the United States of America, chronic
pain is estimated to affect around 68 million people each year,
of whom 25% are elderly.'” There seems to be an increase in
the prevalence of pain which parallels an increase in age, with
over 50% of people over the age of 65 in the United Kingdom
reporting pain or discomfort.* Patients on long-term opioid
therapy develop tolerance to the medication and as a conse-
quence are often prescribed very high doses.® Death from acute
morphine overdose in humans is always due to a respiratory
event. In excessive doses, opioids are known to suppress respira-
tion via their effects on brainstem and peripheral chemoreceptors

BRIEF SUMMARY

Current Knowledge/Study Rationale: The use of opioid medication for
chronic pain has been increasing. The main aim of this study was to as-
sess how many patients on opiates had sleep disordered breathing and
the type of SDB in patients on oral opioids for chronic pain.

Study Impact: Patients on long-term opioids frequently have severe
SDB which in part is central in origin. PVT was markedly impaired. Half
of the patients studied have evidence of chronic ventilatory failure.

responsive to hypercapnia and hypoxia and to cause daytime
somnolence and drowsiness.>* Despite the widespread use of
opioid medication and its potential to suppress respiration, the
effects on breathing during sleep have not been extensively
studied. Improvement of SDB with bilevel ventilation has been
observed in a small cohort of patients,” and cessation of opiates
has also been observed to abolish SDB in selected patients.'
SDB has been identified in patients on long-term methadone
maintenance programs.>™!! Teichthal et al. described a 30%
prevalence of predominantly central sleep apnea in this group.’
However, patients who receive opioids for chronic pain differ
from patients who are on a methadone maintenance program.
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Chronic pain patients have a higher prevalence of obesity and
have various other comorbidities (physical and psychiatric) and
often are on multiple medications. Despite the known propen-
sity for opioids to suppress respiration, contribute to hypoxemia
during wakefulness'? and sleep,” and possibly induce SDB,
there have been no systematic studies of awake arterial blood
gas composition in opioid-treated chronic pain patients. Finally,
SDB and high dose opioids have the potential, separately or
together, to adversely affect daytime vigilance and increase the
risk of accidents. The paucity of data on sleep and breathing
and daytime vigilance among patients on long-term opioids for
chronic pain prompted us to undertake this observational study.

METHODS

This was a collaborative project between the Adelaide Insti-
tute for Sleep Health at the Repatriation General Hospital, and
the Pain Management Unit (PMU) at Flinders Medical Centre
(FMC). The FMC Pain Management Unit is responsible for
the acute and the chronic pain service of this tertiary teaching
institution. The study was approved by the the Repatriation
General Hospital Ethics Committee (ID 50/07). All subjects
gave written informed consent prior to participation.

Subject Selection

Chronic pain patients

The first author attended the outpatient facility of the PMU
on a weekly basis and prospectively screened case notes of
patients to identify those potentially eligible for the study.

Inclusion criteria: Patients aged between 18 and 75 years
on prescribed oral long-acting opioids within prespecified dose
ranges (morphine 40-500 mg/day, oxycodone 30-350 mg/day,
and methadone 20-100 mg/day) were invited to participate in
this study. The dose ranges were representative of those gener-
ally used in this pain clinic. Patients needed to be on these
agents for > 6 months and at stable doses for > 4 weeks prior to
enrolment and resident within an 80-km radius of the Flinders
Medical Centre. Consecutive patients who agreed to participate
were included in the study.

Exclusion criteria: Patients with clinically significant
congestive cardiac failure, previous cerebrovascular accidents,
severe chronic obstructive pulmonary disease (FEV, < 50%
predicted), history of substance abuse, and major psychiatric
illness were excluded from the study.

Control Subjects

Two separate control groups were selected retrospectively
from available data for relevant comparisons with the opioid-
treated patient group.

Sleep Clinic comparator group was used to examine differ-
ences in type and/or severity of sleep disordered breathing between
opioid-treated chronic pain patients and a group with similar char-
acteristics and likely to have a similar range of medical comor-
bidities except for opioid use. We compared polysomnography
results in our chronic pain patients with an age, gender, and BMI-
matched group of patients who had been referred to our tertiary
sleep medicine service for evaluation of SDB and had undergone
a sleep study between 2006 and 2008. For each opioid treated
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patient, a sleep study control matched for gender, age (+ 2 years),
and BMI (+ 2 kg/m?*) was drawn with removal from all available
matches. Of the 24 patients, 20 sleep study controls could be iden-
tified with this method. Of these sleep study control patients who
were referred for evaluation for possible obstructive sleep apnea
(OSA), two were on opiate medication.

The Healthy PVT Comparator group was a different control
group of 20 healthy subjects recruited from the general commu-
nity as control subjects for OSA patients for another study,'* in
which Palm psychomotor vigilance test (PVT) results were also
obtained. Clinically significant sleep disorders were excluded
in this control group by sleep questionnaires, and polysomnog-
raphy.' Given the limited number of healthy controls it was
not possible to specifically match gender, age, or BMI with
the opioid-treated patient group. However, the PVT control
group did not differ in mean age or gender distribution from
the opioid group, but had a lower BMI (24.5 +2.6 vs 34.8 £ 9.4
kg/m?, p <0.001).

Subject Assessment

Consecutive chronic pain patients who were eligible and
willing to participate underwent clinical review with detailed
clinical assessment including spirometry, sleep, and mood ques-
tionnaires, and PVT. An arterial blood gas sample was drawn
between 14:00 and 16:00 with the patient breathing room air.
At the end of the clinical review, patients were prepared in the
laboratory for home-based polysomnography (PSG, Somte,
and Compumedics Australia) before returning home to sleep.
PSG recordings included the standard sleep montages of EEG,
EMG, EOG, and respiratory signals of thoracic and abdominal
effort and their sum (inductance coils), nasal airflow (pres-
sure transducer), and oximetry. The device was activated to
record from 21:00. The patients turned the recording device
off in the morning and returned it to the laboratory. The poly-
somnograms'> were scored by a single Board of Registered
Polysomnographic Technologists certified technician using the
American Academy of Sleep Medicine 1999 criteria.'® Sleep
stages and arousals were scored according to conventional
criteria.'> Hypopneas were scored as per the so called “Chicago”
criteria: (i) Those with > 50% decrease in a valid measure of
airflow without a requirement for associated oxygen desatura-
tion or arousal, and (ii) Those with a lesser airflow reduction
in association with oxygen desaturation > 3% or an arousal.'

Psychomotor Vigilance Testing

The Walter Reed palm-held psychomotor vigilance test
(Palm PVT) runs on a Palm operating system based personal
data assistant (PDA). The Palm PVT shows close agreement
with conventional desktop computer-based PVT normally
considered the gold standard test for assessing psychomotor
vigilance and sleepiness.'”'® The Palm PVT uses a liquid crystal
display (LCD) screen to display a black and white circular
annuli stimulus in the form of a bull’s eye with 33 mm diam-
eter. The subject was instructed, on seeing the visual stimulus,
to respond by pressing a button from which reaction time
and minor lapses (responses > 500 msec. and < 3 sec) were
measured. The test was programmed to run for a period of 10
minutes, with consecutive stimuli appearing at random inter-
vals ranging between 2 and 10 seconds.



Questionnaire Data

All opioid-treated chronic pain patients completed the
following questionnaires during the clinical review: the
Epworth Sleep Score (ESS)!* and the Depression, Anxiety and
Stress Scale (DASS 21)* questionnaires were administered
before the PSG was performed.

Morphine Equivalence (MEQ)

As the number of available opioid medications is increasing,
it is useful when comparing patients on different agents to be
able to compare equivalent doses. For this purpose morphine
equivalence was computed. A multiplication factor of 1.5 was
used to calculate the MEQ for oxycodone (i.e., 1 mg of oxyco-
done is equivalent to 1.5 mg of morphine). A factor of 3.5 was
used for computing the MEQ for methadone.*'*

Statistical Analysis

Gender comparisons between groups were assessed via x>
tests. Anthropometric and sleep study variables were assessed
for normality using Kolmogorov-Smirnov tests and compared
between opioid treated and each control group using 1-way
ANOVA or Kruskal-Wallis 1-way ANOVA for normally and non-
normally distributed data, respectively, followed by Bonferroni-
adjusted pairwise tests to examine significant between group
effects (IBM SPSS Statistics, Release 20). PVT variables were
compared between opioid and healthy control groups using
Mann-Whitney U-tests. Pearson correlation and backwards-step-
wise linear regression analyses were used to explore relation-
ships between MEQ and AHI and central apnea index, and MEQ
and PaCO, and PaO,, and PVT variables. Age, gender, and BMI
were entered into regression models of MEQ vs AHI and CAI,
and age, gender, FEV1 (% predicted), and FER (% predicted)
into models of MEQ vs PaCO, and PaO,. All data are reported
as mean + SD; p < 0.05 was considered statistically significant.

RESULTS

Of 56 potentially eligible opioid treated chronic pain
patients, a total of 24 (50% male) agreed to participate in the
study. Anthropomorphic and polysomnography results from
the opioid treated versus healthy and sleep clinic control groups
are presented in Table 1. Chronic pain patients were on average
middle-aged and obese. Six (25%) were morbidly obese
(BMI > 40 kg/m?). By design, the anthropomorphic character-
istics of chronic pain patients and sleep clinic controls were
not different, but both these groups had significantly higher
BMI and ESS scores than the healthy age- and gender-matched
control group. In opioid treated patients, the MEQ dose was
141 + 97, median 120 [interquartile range 68-170] mg/24 h,
indicating high opioid dose usage.

Most (22/24, 92%) of the opioid-treated patients were
prescribed at least one other agent with a central nervous
system action: selective serotonin reuptake inhibitors (8
patients), pregabalin (8), tricyclic antidepressants (5), baclofen
(4), benzodiazepines (10), tramadol (1), mirtazapine (1), and
serotonin noradrenaline reuptake inhibitor (1). Twelve patients
were on > 2 of these agents in addition to their opioid therapy.

Severe SDB was very common in chronic pain patients with
comparable AHI, hypopnea, and oxygen saturation indices

The Impact of Opiates on Breathing during Sleep

compared to the sleep clinic referred patient group: 17 (71%)
of opioid-treated patients had what might be regarded as
clinically significant sleep disordered breathing (defined as
AHI > 15); 11 (46%) had severe sleep disordered breathing
(AHI > 30). Central apneas events were more frequent; 4/24
(17%) patients had a CAI > 5/h. Despite frequent respiratory
events, arousal frequency was significantly reduced in opioid-
treated patients compared to healthy controls and the sleep lab
control group.

PVT data from opioid-treated patients versus the healthy
PVT comparator group are also presented in Table 1. Full reac-
tion time data were available from both groups, but a device
download problem and missing data restricted PVT lapse
measurements to 22 opioid patients and 10 healthy controls.
Opioid patients showed significantly slower reaction times and
more frequent lapses than healthy controls. PVT reaction times
positively correlated with average SpO, < 90% (R* = 0.549,
p = 0.005) and percentage of sleep time spent with SpO, <90%
(R* = 0.446, p = 0.029), but not MEQ, PaCO,, or PaO,. In
multiple linear regression models, the percentage of time spent
with SpO, <90% was the only significant predictor of impaired
reaction time. Five of the 20 healthy comparator group had an
AHI < 5/h.

Twenty chronic pain patients agreed to arterial blood
sampling for arterial blood gas (ABG) analysis during their
clinical review (Table 2). Mean PaCO, for the group was at the
upper limit of normal, but a high proportion of patients (9/20,
45%) had an elevated arterial PaCO, (> 45 mm Hg). Lung func-
tion was relatively normal (Table 2), and none of the spirom-
etry results examined differed between hypercapnic versus
normocapnic (all p-values > 0.8).

MEQ correlated positively with total AHI (Figure 1),
NREM AHI (1* = 0.250, p = 0.013), hypopnea index (r>= 0.168,
p = 0.046), and central apnea index (r* = 0.167, p = 0.047), and
there was a trend for a negative correlation with awake arterial
oxygen saturation (> = 0.149, p = 0.062) but not with awake
PaCO,. There was a significant positive correlation between
wake PaCO, and sleep time spent with SpO, <90% (R*=0.214,
p = 0.040), but not lung function. In stepwise linear regression,
MEQ and BMI were the only significant independent predictors
of AHI (standardized B = 0.501, p=0.007 and 0.397, p = 0.028,
respectively; adjusted model 2 = 0.353, p = 0.004), and MEQ
the only significant independent predictor of central apnea
index. None of the variables examined were significant inde-
pendent predictors of PaCO, or PaO,.

There was no significant difference in the ESS between
patients who had severe sleep apnea and those who did not
(AHI > 30, ESS - 12.1 £ 5.6 vs AHI < 30, ESS - 12.6 £ 5.5,
p =0.807).

DISCUSSION

The impact of opioids on sleep and breathing has been best
studied by Teichtahl et al. in methadone maintenance patients.’
They found a 30% prevalence of significant SDB, defined as
an AHI > 5/h. Ten of the 15 patients had an elevated central
sleep apnea index (CAI) > 5/h coexisting with obstructive sleep
apnea. The remaining five had only central sleep disordered
breathing (CAI > 5/h)." The opioid-treated patients in our study
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Table 1—Anthropometric, polysomnography, and psychomotor vigilance test data

Opioid-Treated Patients
N (N Males) 24 (12)
Age (years) 524 +94
BMI (kg/m?) 349+94*
ESS 123+£54*
Polysomnography study
Total Sleep Time (min) 3936+94.2*%
%NREM 86.6 +8.4"
%REM 132+84*
%SWS 18.7 £13.1
Central Apnea Index (/h)$ 3.9+83%f
Mixed Apnea Index (/h)$ 0.1+£0.2
Obstructive Apnea Index (/h)$ 3.0+6.0
Hypopnea Index (/h) 26.0+20.5*
AHI (/h) 32.7+256*
NREM AHI (/h)$ 31.4+268*
REM AHI (/h) 371+£28.1*
Arousal index (/h) 8.0+4.1%f
Awake SpO, (%) 943+16*
%Sleep Time SpO, < 90%$ 104 +£17.6*
Average SpO, desaturation (%)* 40+14*
Psychomotor vigilance test
Reaction Time (sec)$ 043+0.27*
1/Reaction Time (sec™) 2.82+0.82*
Lapses > 500 msec $* 12.6 £21.5*

Healthy Controls Sleep Clinic Controls
20 (15) 20 (11)
50.6 + 10.1 529+938
245+26 349+84%
5030 100+56*
323.3+81.1 336.2 £ 64.0
80.0+6.4 83.6+6.2
200+6.4 16.4 £ 6.2
195+98 22.0+10.6
0306 0305
0000 0.1+0.1
1.0+ 1.1 54+11.3
71+35 231 +£17.1*
8340 289+246*
57+38 26.2+25.7*
18389 40.8+23.7*
149+6.9 20.1+£138
96.5+1.3 943+16*
0.1+03 6.0+145*
24+08 38+18"
0.28 £0.03
3.70+0.38
15+£1.2

Values are mean * SD. * Indicates p < 0.05 vs healthy controls; Tp < 0.05 vs sleep lab controls. § Indicates non-normally distributed variables for which
nonparametric tests were applied. ¥ Due to a device download problem PVT lapse data were restricted to 22 opioid patients versus 10 healthy controls.

Table 2—Arterial blood gas and pulmonary function results
in opioid-treated chronic pain patients

Mean * SD Median [IQR]

PaCO, (mm Hg)* 448+4.1 44.9[42.7-47.2]
Pa0, (mm Hg) 81.4+99 78.3 [74.0-86.5]
pH 7.39+£0.02 7.39[7.38-7.41]
HCO,™ (mmollL) 269+22 26.7 [25.4-28.0]
FEV, (L) 2809 2.7[2.2-34]
FEV, (% predicted) 82.7+16.8 81.0[73.3-99.0]
FER (FEV,/FVC %) 778459 76.4 [74.4-79.9]
FER (% predicted) 98.8 £8.0 96.5[93.8-101.3]

N = 20. *Normal PaCO, range = 35-45 mm Hg. IQR, interquartile range.

differed from those of Teichtahl et al. The patients in our study
were older (52.4 = 9.4 years vs 35 + 9 years) and obese (BMI
34.9 + 9.4 kg/m? vs 27 + 6 kg/m?). The mean AHI in our patient
group was 32.7 + 25.6/h which was higher than the methadone
maintenance patients (mean AHI 17.5 + 17.3/h).!1:3-3

In our study, opioid-treated patients had similar mean AHI
values compared with the age, gender, and BMI matched
control patients who were referred to our sleep laboratory for
investigation of possible OSA. These data do not allow us to
determine the prevalence and severity of SDB in opioid-treated
pain patients compared with non-opioid-treated pain patients
or with healthy matched control subjects. However, the
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Figure 1—Relationship between morphine equivalent dose
(MEQ) and apnea hypopnea index (AHI), N = 24.
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comparison with age, gender, and BMI-matched sleep clinic
patients referred with a presumptive diagnosis of obstructive
sleep apnea, shows that opioid-treated patients have SDB as
commonly as a group from the general community group who
were considered at high risk for sleep apnea, and shows that at
equivalent levels of sleep disordered breathing opioid patients



have a tendency towards longer sleep, and significantly fewer
arousals and more central apneas. Given they had a similar
number of respiratory events as the sleep study comparator
group, it is possible that their arousal threshold was blunted
by the opiates.

Arterial carbon dioxide elevation has been demonstrated in
animal studies following intravenous administration of opioid
agonists.”’ A novel and very important observation in our
study was the increase in wake arterial carbon dioxide tension
values in 45% of participants who had arterial blood gas
measurements. These patients had no acute symptoms and did
not have significant respiratory disease but showed a signifi-
cant positive correlation between wake PaCO, and sleep time
spent with SpO, < 90%. We postulate there is a general state-
independent suppression of respiratory drive due to opioid
administration. This hypoventilation manifests as hyper-
capnia during wakefulness and produces central apneas and
intermittent hypoxemia while asleep. Resting hypoventila-
tion could also contribute to greater desaturation during SDB
events by virtue of mild hypoxemia awake placing patients
closer to the steep part of the oxyhemoglobin dissociation
curve. The association could, however, be bi-directional, with
opioid-induced sleep apnea also contributing to awake central
hypoventilation.

The finding of reduced psychomotor vigilance in the opioid-
treated patients is an important new observation. Much of the
available literature suggests there is no impairment of psycho-
motor abilities in opioid maintained patients*®; however, most
patients undergoing psychomotor vigilance testing have been
methadone maintenance patients.”” Our patients, recruited
from a chronic pain clinic, consistently performed poorly on
the 10-minute PVT test, with significantly higher mean reac-
tion times and more frequent minor lapses than healthy age-
matched control subjects. Though the sample size is relatively
small, the present findings raise questions regarding the ability
of such patients to be vigilant in more complex tasks such as
driving. It may be that other centrally acting medications used
by our patient group in addition to opioids and the presence of
SDB contribute to the impairment of psychomotor vigilance.
Further research in this area is warranted.

Subjective daytime sleepiness was a common problem
for most of our opioid-treated patients, as over 70% had an
elevated ESS. However, there was no difference in the ESS
between patients who had severe sleep apnea and those who did
not. These data raise the possibility that SDB may not greatly
contribute to excessive daytime sleepiness in this patient group
in whom there are potentially multiple causes of subjective
sleepiness. While there was no correlation with the prevalence
or severity of SDB, it is possible that SDB was a contributor to
daytime sleepiness. However, there was strikingly little sleep
fragmentation, as demonstrated by the arousal index in opioid-
treated patients. An alternative explanation is that opioid medi-
cation had a direct sedative effect on the central nervous system.
Also, as expected, depression scores were found to be high
among the opioid-treated patients.’®*! Depression itself can
contribute to daytime sleepiness.*> Most opioid-treated patients
were also taking one or two other centrally acting medications
such as benzodiazepines, tricyclic antidepressants, or GABA
analogues. These medications may also have contributed to the

The Impact of Opiates on Breathing during Sleep

finding of increased daytime sleepiness and SDB among the
patients. It may be that chronic pain causes sleep disruption and
contributes to daytime sleepiness.

Limitations of the Study

Our study has several limitations. First, the total numbers of
subjects studied is relatively small. Second, most patients were
on other non-opioid centrally acting medications that might
have independently contributed to sleep disordered breathing,
daytime sleepiness, and vigilance. Thus it is difficult to ascribe
the abnormalities to opioids alone. However regardless of
the relative contribution of opioids versus other medications,
chronic pain patients are frequently prescribed several centrally
acting medications, and our study has shown for the first time a
range of clinically relevant and important associated respiratory
and central nervous system abnormalities in this patient group.
Comparisons were made with retrospective control groups.
While members of the Sleep Comparator Group were matched
for gender, age, and BMI, the healthy PVT comparator group
had a lower BMI. Polysomnographic data from both control
groups were not rescored by the sleep technologist involved in
this prospective investigation of opioid patients. We also did
not have an esophageal manometer in place to allow unequiv-
ocal scoring of the central/mixed or obstructive nature of respi-
ratory events. However, given that hypopneas dominated the
elevated AHI, it appears unlikely that such measures would
have substantially altered the main findings.

In summary, this study confirms the presence of severe
SDB in 46% of chronic pain patients on long-term opioid
therapy. While central apnea activity was increased compared
with patients referred to a sleep clinic for investigation of OSA
(Sleep Clinic Comparator Group), our opioid-treated chronic
pain patients clearly had a mixture of obstructive and central
respiratory events. Higher levels of obesity, older age, and
the frequent use of multiple centrally acting medications may
explain these differences. Interestingly, while similar levels of
SDB were observed in opioid-treated chronic patients and sleep
clinic patients, chronic pain patients appeared by comparison to
have minimal sleep fragmentation, raising questions about the
contribution of sleep apnea to their daytime sleepiness and func-
tional impairment. An important observation was the presence of
impaired gas exchange, both during sleep and wakefulness, with
hypercapnia (i.e., chronic ventilatory failure) in almost half the
opioid patient group. Another new and potentially very impor-
tant observation in this study was the impaired psychomotor vigi-
lance observed in this group of chronic pain patients. In addition
to opioid therapy, other centrally acting agents and coexisting
sleep disordered breathing could contribute to this observation.

In future studies of opioid-treated chronic pain patients, it
would be interesting to assess the prevalence of SDB, hyper-
capnia, and impaired psychomotor vigilance associated with
separate classes of opioid medications. It will also be impor-
tant to assess the impact of CPAP or other therapies for SDB
on daytime sleepiness and measure of mood and vigilance.
The impaired psychomotor vigilance described here is novel
and warrants further investigation. Given the large numbers of
people on opioid medications for chronic pain, this impaired
vigilance may have a very significant public health impact
when tasks that require vigilance such as driving are considered.
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