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Welcome to the latest issue of Sleep Research Review.
The issue starts with evidence of the superiority of adaptive servoventilation over CPAP in patients
with complex sleep apnoea. This is followed by an evaluation of home sleep testing for patients with
OSA (at least 5 hours of recording time is recommended), a study of the impact (or not) of CPAP on
activity and diet in patients with OSA, and evidence that evening light exposure can disrupt sleep
onset in the elderly. We also have fascinating reports of the impact of sleep disorders on outcomes
associated with advanced breast cancer and malignant melanoma.
We hope you enjoy this issue and look forward to hearing your comments. If you have colleagues or
friends within Australia who would like to receive our publication, please send us their contact email
and we will include them next issue.
Kind Regards,
Dr Peter Buchanan
peter.buchanan@researchreview.com.au

The complex sleep apnea resolution study: a prospective randomized
controlled trial of continuous positive airway pressure versus adaptive
servoventilation therapy
Authors: Morgenthaler T et al.
Summary: This study compared the use of adaptive servoventilation (ASV) and CPAP in patients
with complex sleep apnoea syndrome. 66 eligible patients were randomised to receive ASV or CPAP
treatment for 90 days. At study end, AHI was 4.4 in the ASV group and 9.9 in the CPAP group
(p=0.0024) and the central apnoea index (CAI) was 0.7 and 4.8, respectively (p<0.0001). In the
intention-to-treat analysis, success at 90 days (AHI <10) was achieved in 89.7% of patients in the ASV
group and 64.5% of patients in the CPAP group (p=0.0214). In conclusion, ASV was more reliably
effective than CPAP in patients with complex sleep apnoea syndrome.
Comment: This study provides strong evidence that ASV is a superior treatment mode not only
early but also at 90 days compared to CPAP when looking at the specific metrics of AHI and CAI
when treating complex sleep apnoea although the absolute differences were not vast. Secondary
outcomes that measured symptoms response, quality of life and adherence did not differ at 90
days between ASV and CPAP. Complex sleep apnoea (aka treatment-emergent CSA in ICSD-3)
management issues that will continue to challenge healthcare providers both at an institutional
and individual physician level include the comparative initial capital costs of ASV vs CPAP, and the
health and economic savings (if any) of early institution of ASV.
Reference: Sleep 2014;37(5):927-934
http://www.journalsleep.org/ViewAbstract.aspx?pid=29458
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Effect of recording duration on the
diagnostic accuracy of out-of-center sleep
testing for obstructive sleep apnea

Effect of armodafinil on cortical activity and working memory
in patients with residual excessive sleepiness associated with
CPAP-treated OSA

Authors: Wittine L et al.

Authors: Greve D et al.

Summary: This study investigated the minimum recording time
needed during out-of-centre sleep testing (OCST) to accurately
diagnose the presence and severity of OSA. OCSTs performed at
the Mayo Clinic Center of Sleep Medicine using a portable system
were reviewed. Each test was divided into 60-, 120-, 180-, 240-,
300-, 360-, and 420-min intervals beginning at the recording
start time to determine the respiratory event index (REI) for each
time interval. These REI values were then compared with the
original REI derived from the total recording time (REITRT) by a
paired t-test and concordance correlation coefficient. REITRT
and REI values differed significantly for the 60-min (p<0.0001),
120-min (p=0.0001), 180-min (p=0.003) and 240-min (p=0.006)
intervals and lacked concordance. However, REIs determined at
300, 360, and 420 min did not differ significantly from the REITRT
and had significant concordance.
Comment: In Australia, home sleep testing is being more
widely employed in the investigation of likely obstructive sleep
breathing disorders. This US study supports the requirement
that at least 5 hours of valid recording time is necessary in
home sleep testing for an accurate diagnosis of OSA in patients
deemed to have high pre-test possibility of OSA, and lesser
durations of valid recording time may importantly underestimate
severity. It is a notable difference from the typical Australian
situation with home testing, in that testing was conducted in
this study using an Embletta device which does not measure
sleep directly, but includes an actigraphy-based estimate
of sleep time. Nevertheless the results of this study can be
broadly implied to the Australian context of home sleep testing.
Reference: Sleep 2014;37(5):969-975
http://www.journalsleep.org/ViewAbstract.aspx?pid=29463

Sleep changes in the disorder of insomnia:
a meta-analysis of polysomnographic studies
Authors: Baglioni C et al.
Summary: This meta-analysis investigated whether there
are identifiable polysomnographic (PSG) sleep changes that
correspond to the subjective complaints of patients with primary
insomnia. 23 eligible studies involving 582 patients with primary
insomnia and 485 good sleeper controls were identified from a
search of Medline and PsychInfo databases. Studies were pooled
using the random-effects meta-analytic model. Patients with
primary insomnia were found to have disruption of sleep continuity
and a significant reduction of slow wave sleep and rapid eye
movement (REM) sleep compared with good sleeper controls.
Comment: To date one would consider PSG studies in patients
presenting with primary insomnia if there was clinical suspicion
of a co-morbid other sleep disorder, although PSG does have
a role in research efforts to better understand insomnia and its
characteristics. This rigorously applied meta-analysis of studies
that included PSG in primary insomnia patients and good
sleeper controls allows for the expected finding of impaired
sleep efficiency, increased sleep onset latency and reduced total
sleep time, and a more novel paradigm that in primary insomnia
both slow wave and REM sleep are reduced albeit modestly
so on a single night. These latter findings may correlate with
some of the cognitive and emotional-psychological deficits
associated with primary insomnia.
Reference: Sleep Med Rev 2014;18(3):195-213
http://tinyurl.com/kvd68pb
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Summary: This multicentre study used functional magnetic resonance imaging (fMRI) to investigate
the effect of armodafinil on task-related prefrontal cortex activation in patients with OSA and excessive
sleepiness despite CPAP therapy. 40 men and women aged 18–60 years with OSA and persistent
sleepiness despite effective use of CPAP were randomised to receive armodafinil 200mg once
daily or placebo for 2 weeks in a double-blind design. The primary efficacy outcome was change
from baseline in the volume of activation in the dorsolateral prefrontal cortex during a working
memory task. The key secondary measure was the change in task response latency. No significant
between-group differences were observed in the primary or key secondary outcomes.
Comment: These authors hypothesised that in very well-treated, highly-adherent to CPAP OSA
patients with persistent sleepiness armodafinil may improve cortical functioning measured by
volumatic changes in the dorsolateral prefrontal cortex using fMRI. The negative results of
this study suggest that at least in some OSA patients there may be permanent neurological
changes that cannot be reversed neither by effective treatment of the airway disorder nor by
the co-administration of an established wakefulness-promoting medication, and this despite
improvements of both subjective and objective measures of daytime sleepiness when using a
stimulant. These concerning results lend support to efforts for early effective intervention for the
prevention and treatment of OSA.
Reference: J Clin Sleep Med 2014;10(2):143-153
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=29333

Impact of CPAP on activity patterns and diet in patients with
obstructive sleep apnea (OSA)
Authors: Batool-Anwar S et al.
Summary: This analysis of data from the APPLES trial evaluated the impact of CPAP treatment on
activity levels and diet in patients with severe OSA. Outcomes for 117 patients randomised to CPAP and
114 patients randomised to sham CPAP were evaluated after 4 months’ treatment. No changes in
consumption of total calories, protein, carbohydrate or fat were noted after 4 months. There was a
modest increase in recreational activity in women (268 vs 170 calories, p<0.05), but no other changes
in activity patterns were seen. In conclusion, OSA patients treated with CPAP do not substantially
change their diet or physical activity habits.
Comment: Concerns over the impact of CPAP treatment on post-treatment weight in OSA patients
persist, with varying study results, and postulated mechanisms, and even studies suggesting
weight gain as an outcome. This APPLES-derived study confirmed no significant change of
dietary and activity behaviour at 4 months of CPAP treatment (although there was a modest
increase in OSA women’s recreational activity) as a possible basis for the lack of weight reduction,
or weight increase, previously demonstrated. While differences in lean body versus fat mass
changes (and differential significances of same) and hormonal/other metabolic changes need to
be accounted for to better understand the dynamics of weight persistence in overweight/obese
OSA patients using CPAP, these findings re-emphasise the need for ongoing holistic approaches
that address effective treatments for both OSA and separately for specific obesity interventions.
Reference: J Clin Sleep Med 2014;10(5):465-472
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=29468
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Sydney and consultant physician with the CIRUS group at Woolcock Institute of Medical Research,
and St Vincent’s Clinic. Interests include sleep disordered breathing and parasomnias.
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Modavigil as an adjunct to
CPAP* significantly increases
wakefulness without reducing
nightly CPAP use in patients
with obstructive sleep
apnoea/hypopnoea syndrome.
†

1

*Continuous Positive Airway Pressure
†

Compared with placebo; measured by
Maintenance of Wakefulness Test (MWT).

Reference 1: Black JE, et al. Sleep 2005;28(4):464-471.

PBS Information: Authority required for excessive daytime sleepiness associated with narcolepsy. This product is not on the
PBS for obstructive sleep apnoea/hypopnoea syndrome. Refer to PBS Schedule for full information.

Before prescribing, please review the Product Information available from www.biocsl.com.au/PI

MINIMUM PRODUCT INFORMATION: Modavigil® modafinil. Indications: Improve wakefulness in patients with excessive daytime sleepiness associated with narcolepsy;
treatment of excessive sleepiness associated with moderate to severe chronic shift work disorder where nonpharmacological interventions are unsuccessful or inappropriate; adjunct
to continuous positive airways pressure (CPAP) in obstructive sleep apnoea/hypopnoea syndrome. Contraindications: Hypersensitivity to modafinil or any other product component,
use in pregnancy. Precautions: Serious or life-threatening skin rash, multi-organ hypersensitivity reactions (see full PI); psychiatric symptoms and disorders (see full PI); operating
automobile or other hazardous machinery; cardiovascular disorders (see full PI); increased risk of adverse events with higher doses, women using oral contraceptives, history of alcohol,
drug or illicit substance abuse; children and adolescents < 18 years of age, not approved for use in paediatric patients, ≥ 65 years of age, severe renal impairment, severe hepatic
impairment, concomitant MAO inhibitors (see full PI), breastfeeding, pregnancy (Category B3). Adverse Effects: Very common (≥ 10%): headache, nausea; common (1% – 10%):
nervousness, rhinitis, diarrhoea, back pain, anxiety, insomnia, dizziness, dyspepsia, flu syndrome, dry mouth, anorexia, pharyngitis, chest pain, hypertension, tachycardia, palpitation,
vasodilation, constipation, abnormal liver function, depression, paraesthesia, somnolence, lung disorder, chills, neck rigidity, flatulence, mouth ulceration, thirst, eosinophilia, oedema,
hypertonia, dyskinesia, hyperkinesias, agitation, confusion, tremor, emotional lability, vertigo, epistaxis, asthma, sweating, herpes simplex, amblyopia, abnormal vision, taste perversion,
eye pain, urine abnormality, haematuria, pyuria. Post-marketing reports have included: psychiatric disorders (including suicidal ideation, suicide attempt, manic symptoms, aggression,
depression and anxiety), serious skin reactions (including suspected cases of erythema multiforme and Stevens-Johnson syndrome), urticaria, angioedema, multi-organ hypersensitivity
reactions, pruritus, abnormal ECG, oedema, ischaemic heart disease, cardiac arrthymias, convulsions, tardive dyskinesia (See full PI) Interactions: Co-administration with: CYP2C19
substrates (e.g. diazepam, phenytoin and propranolol); CYP3A4 substrates (e.g. steroidal contraceptives, cylcosporin and to a lesser degree, theophylline); potent CYP3A4 inducers
(e.g. carbamazepine, phenobarbital, rifampicin) and potent CYP3A4 inhibitors (e.g. ketoconazole, itraconazole). No interaction studies have been performed with MAO inhibitors.
Dosage and Administration: Always start at the lowest recommended dose. Tablets should be swallowed whole. Narcolepsy and obstructive sleep apnoea: 200 to 400 mg/day;
given as a single dose in the morning or two divided doses (morning and at noon); chronic shift work disorder: 200 mg/day 1 hr prior to start of work shift; elderly: consider using
lower doses; severe hepatic impairment: reduce dose by half; severe renal impairment: inadequate information to determine MODAVIGIL dosing in this population. Presentation:
100mg tablets; 10’s, 30’s, 60’s Based on approved Product Information dated May 2011. Date of preparation March 2014 DC6319 CSL0087
bioCSL (Australia) Pty Ltd. ABN 66 120 398 067, 63 Poplar Road, Parkville VIC 3052, Australia. Medical Information 1800 642 865.
Modavigil® is a registered trademark of Cephalon, Inc. Frazer, PA, USA. bioCSL™ is a registered trademark of CSL Limited.
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Effect of exposure to evening light
on sleep initiation in the elderly:
a longitudinal analysis for repeated
measurements in home settings
Authors: Obayashi K et al.
Summary: This study investigated whether exposure to evening light in
the home disturbs sleep initiation in the elderly. 192 elderly individuals
(mean age 69.9 years), had their evening light exposure and sleep-onset
latency measured for 4 days using a wrist actigraph that incorporated
a light meter and an accelerometer. Mixed-effect linear regression
analysis for repeated measurements was used to determine the effect of
evening light exposure on subsequent sleep-onset latency. The median
intensity of evening light exposure and the median sleep-onset latency
were 27.3 lux and 17 min, respectively. Univariate models showed that
sleep-onset latency was significantly associated with age, gender,
daytime physical activity, in-bed time, day length and average intensity
of evening and night-time light exposures. A multivariate model showed
that evening light exposure was significantly and independently
associated with sleep-onset latency.
Comment: Laboratory studies have already confirmed a potentially
causal link between even modest evening light exposure and
disruption of sleep onset. Elderly subjects are more prone
to sleep-onset insomnia with its attendant co-morbidities.
These authors have demonstrated a significant correlation
between evening in-home light exposure and subsequent sleep
onset delay using validated technology and taking into account
potential confounders. Potential inferences from this study could
be applied to behavioural and design modifications to the individual
and institutional abodes of the expanding population of elderly in
the developed and developing world.
Reference: Chronobiol Int 2014;31(4):461-467
http://tinyurl.com/pk27cjt

Actigraphy-measured sleep disruption
as a predictor of survival among women
with advanced breast cancer
Authors: Palesh O et al.
Summary: This study evaluated the relationship between sleep
disruption and survival in women with advanced breast cancer.
97 women had their sleep quality and duration recorded using
wrist-worn actigraphy and sleep diaries for 3 days. Better sleep
efficiency was found to predict a significant reduction in overall
mortality (hazard ratio [HR] 0.96; p<0.001) after a median 6 years
of follow-up. This relationship remained significant even after adjusting
for other known prognostic factors (age, estrogen receptor status,
cancer treatment, metastatic spread, cortisol levels, and depression).
Less wake after sleep onset (HR 0.41; p<0.001), fewer wake
episodes, (HR 0.93; p=0.007); and shorter wake episode duration
(HR 0.29; p<0.001) also contributed to reductions in overall mortality.
Comment: Numerous chronic diseases including cancer, and their
treatments, impact on sleep quantity and quality. In this study in
advanced breast cancer patients, sleep disruption, as measured by
actigraphy, and taking into account many recognised confounding
variables that impact survival in this cohort, has been significantly
linked to increased mortality at 6 years’ follow-up. The challenge now
becomes to try to demonstrate whether a treatment intervention that
improves sleep efficiency will have a favourable impact on survival
in advanced breast cancer patients. Potentially if such a beneficial
outcome can be demonstrated there may be implications for other
chronic non-breast cancer and non-cancer states.
Reference: Sleep 2014;37(5):837-842
www.journalsleep.org/ViewAbstract.aspx?pid=29448

Comparison of pregabalin with pramipexole for restless legs syndrome
Authors: Allen R et al.
Summary: This study assessed efficacy and augmentation in patients with restless legs syndrome (RLS) who were
treated with pregabalin or pramipexole. 719 patients were randomised to receive 52 weeks’ treatment with
pregabalin 300 mg/day, pramipexole 0.25 mg/day or 0.5 mg/day, or 12 weeks of placebo followed by 40 weeks
of randomly assigned active treatment. Over a period of 12 weeks, the improvement in mean scores on the
International RLS scale was greater in pregabalin than placebo recipients (p<0.001). The proportion of patients
with symptoms that were very much improved or much improved was also greater with pregabalin than with placebo
(71.4% vs 46.8%, p<0.001). The rate of augmentation over a period of 40 or 52 weeks was lower with pregabalin
than with pramipexole 0.5 mg/day (2.1% vs 7.7%, p=0.001) but not pramipexole 0.25 mg/day. Suicidal ideation
was reported in 6 pregabalin and 5 pramipexole recipients.
Comment: This Pfizer-funded trial compared the dopamine agonist pramipexole at two doses with the
anti-epileptic and pain modifier pregabalin in the treatment of RLS. The structure of the study was engineered
to allow assessment of efficacy and of rates of augmentation, the latter an often limiting factor of dopaminergic
treatments of RLS. Pregabalin proved effective treatment for RLS as did pramipexole at the higher dose,
and tended to reduce IRLS symptoms score more than either dose of pramipexole. Augmentation rates after
52 weeks of treatment were least with pregabalin. There was a higher discontinuation rate due to adverse
effects with pregabalin which may limit its role in the RLS treatment armamentarium. These study results also
raise questions regarding the hitherto entertained dopaminergic basis to RLS.
Reference: N Engl J Med 2014;370:621-31
http://www.nejm.org/doi/full/10.1056/NEJMoa1303646

Pineal gland volume in primary insomnia and healthy controls:
a magnetic resonance imaging study
Authors: Bumb J et al.
Summary: This study used resonance magnetic imaging to compare pineal gland volume in 23 patients with
primary insomnia and 27 healthy individuals matched for age, gender and educational status. Pineal gland volume
was significantly smaller in patients than in controls (48.9 vs 79mm3; p<0.001) and correlated negatively with age
(r = –0.532; p=0.026). After adjustment for the effect of age, there was significant correlation between pineal
gland volume and rapid eye movement latency in patients (p<0.001). In conclusion, pineal gland volume appears
to be lower in patients with primary insomnia than in healthy controls.
Comment: As insomnia research evolves, more anatomical and functional findings characterising the (primary)
insomnia state beyond the well-recognised symptom profile are being further defined. Melatonin is one of the
key influences on sleep, and abnormalities of melatonin secretion and dynamics have been documented in
sleep-disturbed subjects. The reduced pineal gland volume shown in this study was associated with the diagnosis
of primary insomnia and negatively associated with sleep quality. Presumably this association, if further confirmed,
may be linked via relative melatonin deficiency in smaller pineal glands. Of course this cross-sectional study
cannot imply causation and aetiological implications of a small pineal gland volume require further studies.
Reference: J Sleep Res 2014;23(3):274-80
http://tinyurl.com/p4g2kuh

Association between sleep disordered breathing and
aggressiveness markers of malignant cutaneous melanoma
Authors: Martinez-Garcia M et al.
Summary: This study examined the relationship between sleep disordered breathing and cutaneous malignant
melanoma aggressiveness. 56 patients with cutaneous malignant melanoma underwent a sleep study. 60.7% of patients
had sleep disordered breathing (AHI ≥5) and 14.3% had severe obstructive sleep apnoea (AHI ≥30). Fully adjusted
multivariate analyses showed that AHI and nocturnal oxygen desaturation index were independently associated with
an increased melanoma growth rate, and with other aggressiveness markers of cutaneous malignant melanoma
such as Breslow index, presence of ulceration and mitotic index. In conclusion, severity markers for sleep disordered
breathing are associated with some aggressiveness markers for cutaneous malignant melanoma.
Comment: Population studies and animal research have suggested the presence of and possible mechanisms
for more than an association link between sleep disordered breathing and cancer. Both intermittent hypoxia and
sleep fragmentation may provide an unfavourable context for the promotion and progression of tumour growth.
This study has limitations but adds to this growing evidence base in the specific instance of sleep disordered
breathing and cutaneous malignant melanoma. Analysis of further population-based sleep study groups and
further basic research at the cellular and mediator level should clarify this relatively recently identified adverse
aspect of sleep disordered breathing.
Reference: Eur Respir J 2014;43:1661-1668
http://erj.ersjournals.com/content/43/6/1661
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