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Welcome to the latest issue of Sleep Research Review.
In this issue we report that CPAP does not reduce cardiovascular risk or death in patients with sleep apnoea 
(or glucose metabolism in those with coexisting diabetes) so there is no rationale for its use unless daytime 
functioning is impaired. We also report Danish evidence that patients with narcolepsy have higher rates of 
disease morbidity pre-diagnosis than their peers, and a study of almorexant in adults with chronic insomnia 
provides further support for the role of the endogenous orexin system in insomnia. A meta-analysis evaluates 
the evidence base for exogenous melatonin in primary sleep disorders, a Dutch survey examines the impact of 
sleep time on hangover severity, and a Canadian pilot study reports the benefits of CBT-I in pregnancy.

We hope you find these and the other selected studies interesting, and look forward to receiving any feedback 
you may have.

Kind Regards,

Professor Ron Grunstein
ron.grunstein@researchreview.com.au

Association of positive airway pressure with cardiovascular events and 
death in adults with sleep apnea
Authors: Yu J et al.

Summary: This systematic review and meta-analysis evaluated the impact of CPAP on cardiovascular events and 
death in patients with sleep apnoea. A search of Medline, Embase and the Cochrane Library identified 10 RCTs 
(n=7266) that were suitable for inclusion. Meta-analysis of the data showed that CPAP was not significantly 
associated with major adverse cardiovascular events (relative risk [RR], 0.77; p=0.19), cardiovascular death 
(RR, 1.15; p=0 .30), or all-cause death (RR, 1.13; p=0.08). CPAP was also not significantly associated with acute 
coronary syndrome, stroke, or heart failure. Meta-regressions found no associations of CPAP with outcomes 
for different levels of apnoea severity, follow-up duration, or CPAP adherence.

Comment: Multiple cross-sectional studies, longitudinal cohort research and observational trials have shown 
that sleep apnoea is strongly associated with cardiovascular morbidity and mortality but the lack of RCTs 
has led many to question the value of sleep apnoea treatment for patients without daytime symptoms such 
as sleepiness. This important meta-analysis combined a number of RCTs that have been recently completed 
including the Sleep Apnea Vascular Endpoints (SAVE) study led by Australian researchers. The conclusion 
of this meta-analysis was that CPAP treatment did not reduce risks of cardiovascular outcomes or death for 
patients with sleep apnoea. There was no effect even in patients with high CPAP usage. Therefore, based 
on current data, there is no rationale to treat patients with sleep apnoea and unimpaired daytime function 
with CPAP therapy.

Reference: JAMA 2017;318(2):156-66
Abstract

CBT-I = cognitive behavioural therapy for insomnia
CPAP = continuous positive airway pressure
OSA = obstructive sleep apnoea
RCT = randomised controlled trial
REM = rapid eye movement

Abbreviations used in this issue:
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Effect of continuous positive airway pressure on 
glucose metabolism in adults with type 2 diabetes
Authors: Zhu B et al.

Summary: This systematic review and meta-analysis examined the effect of CPAP on 
glucose metabolism in adults with OSA and type 2 diabetes. A search of PubMed, CINAHL, 
Embase, Web of Science, PsycInfo, and Cochrane databases identified 3 RCTs (n=496) 
that were suitable for inclusion. Meta-analysis of the data showed that CPAP treatment 
did not have significant impact on glucose metabolism measured by haemoglobin A1c, 
fasting insulin levels, and fasting glucose levels. As expected, CPAP treatment significantly 
improved daytime sleepiness.

Comment: The perennial problem in understanding health risk in sleep apnoea is 
confounded by the presence of central obesity in patients. This is especially the case 
in trying to work out if sleep apnoea exacerbates insulin resistance and diabetes. 
Cross-sectional and longitudinal cohort data have been conflicting and these authors 
have therefore reviewed the literature including detailed meta-analysis of CPAP 
intervention studies to see if there is any improvement in glucose regulation with 
this therapy. There were only a limited number of studies that met the criteria for this 
analysis but irrespective of the measurement used to investigate glucose regulation, 
no effect of CPAP was found. It may be that sleep apnoea is just an “innocent 
bystander” in the relationship between central obesity and diabetes or that flaws in 
study design (e.g. inadequate hours of CPAP use) may explain the results. However 
studies showed realistic hours of CPAP analogous to clinic standards. There is one 
study where patients were administered CPAP for a 2-week period in a controlled 
laboratory setting and this showed improvement in glucose regulation with CPAP. 
This is not feasible in clinical care and in any case would need to be replicated with 
a much larger study group.

Reference: Sleep Breath 2017; published online Aug 15
Abstract

Morbidity and mortality of middle-aged and elderly 
narcoleptics
Authors: Jennum P et al.

Summary: This Danish study investigated morbidity and mortality in middle-aged and 
elderly patients with narcolepsy. 1174 patients (45.1% males) aged 20–59 years and 
339 patients (44.8% males) aged ≥60 years who were diagnosed with narcolepsy in 
1998–2014 were compared with 6069 healthy individuals matched for age, gender 
and geography. Middle-aged and elderly patients had more health contacts before and 
after their narcolepsy diagnosis with respect to several disease domains: infections, 
neoplasm, endocrine/metabolic diseases/diabetes, mental/psychiatric, neurological, eye, 
cardiovascular, respiratory, gastrointestinal, musculoskeletal, and skin diseases. Patients 
with narcolepsy had more multiple diseases than controls. The 17-year hazard ratios 
for mortality were 1.35 (p=0.106) in patients aged 20–59 years, and 1.38 (p=0.002) 
in patients aged ≥60 years.

Comment: Classic or type 1 narcolepsy is characterised by marked daytime 
sleepiness, rapid onset of REM sleep, a selective neurodegeneration of orexin 
neurons in the hypothalamus and low or absent orexin in cerebrospinal fluid. Partial 
forms of the disease exist and are labelled type 2 narcolepsy. Patients often require 
treatment with long term stimulant medication and have high levels of mood disorders 
and social disability. This study uses Danish national health registry data to show 
that narcolepsy patients have high rates of multiple co-morbidities, use the health 
system more than controls and have reduced survival. There was no attempt to 
sub-classify the 2 subtypes of narcolepsy which is one weakness of the study. 
The authors estimated the prevalence of narcolepsy in Denmark to be 0.03% of 
the population, about one-sixth the prevalence of multiple sclerosis. Given higher 
rates of narcolepsy in Asians, it is likely there are approximately 10,000 patients 
with narcolepsy in Australia, many undiagnosed and untreated. Why do patients 
with narcolepsy have worse health? The disease itself has been associated with 
weight gain and increased rates of autonomic system problems. Many patients 
with narcolepsy are on stimulants and high-dose antidepressants for cataplexy as 
well as mood disorders. All these drugs will have side effects that add to morbidity. 
For unclear reasons, long sleepers have increased mortality. No doubt this group 
includes patients with narcolepsy. It is an important research question why this is 
the case – we tend to focus on the dangers of short sleepers.

Reference: Sleep Med 2017;36:23-28
Abstract

Efficacy and safety of almorexant in adult chronic 
insomnia
Authors: Black J et al.

Summary: This study investigated the efficacy and safety of the orally active orexin 
antagonist almorexant in adults with chronic insomnia. 709 patients were randomised 
to receive placebo, almorexant 100mg, almorexant 200mg, or zolpidem 10mg (active 
reference) for 16 days; 663 patients completed the study. Primary efficacy assessments 
were objective (polysomnography-measured) and subjective (patient-recorded) wake time 
after sleep onset (WASO). Median objective WASO was significantly decreased with 
almorexant 200mg compared with placebo at the start and end of randomised treatment 
(−26.8 min and −19.5 min, respectively; both p<0.0001). Subjective WASO also 
decreased in the almorexant 200mg group over the 2-week treatment period (p=0.0006), 
and objective and subjective total sleep time increased (p<0.0001). Almorexant 200mg 
significantly reduced latency to persistent sleep and latency to sleep onset, and provided 
longer duration of sleep stages without suppressing slow-wave sleep. No impaired next-
day performance, rebound insomnia, or withdrawal effects were reported.

Comment: The orexin system first discovered in 1999 plays a major role in 
maintaining wakefulness and sleep stability. Loss of orexin neurons results in 
narcolepsy and marked sleepiness in humans. It was hypothesised that temporary 
blockade of orexin receptors could induce sleep and offer treatment for insomnia. 
The first orexin antagonist, almorexant, was shown to have this effect in humans 
in 2007 and subsequently underwent extensive trials. Data from the current study 
show that almorexant for 16 days provides measureable improvements in initiating 
and maintaining sleep compared with placebo without any effect on sleep structure 
as happens with other hypnotics (zolpidem, used as a reference drug in this study 
reduced REM sleep). This is seen as a theoretical advantage of this class of sedative-
hypnotics. Almorexant was never registered as a drug due to side effects in a 
number of trial participants, presumed to be increases in hepatic enzymes though 
disappointingly this has yet to be reported formally in a publication. It is not clear 
why this information was not provided in this publication nor requested by reviewers. 
Subsequently, another orexin antagonist suvorexant has completed clinical trials and 
is now registered in the US, Japan and Australia.

Reference: Sleep Med 2017;36:86-94
Abstract

GHB levels in breast milk of women with narcolepsy 
with cataplexy treated with sodium oxybate
Authors: Barker E et al.

Summary: This study determined gamma-hydroxybutyrate (GHB) levels in breast milk 
of two women taking sodium oxybate (Xyrem®) for the treatment of narcolepsy and 
cataplexy. The women, who had been treated with sodium oxybate before pregnancy, 
collected breast milk for analysis of GHB concentrations after resuming sodium oxybate 
postpartum. One woman collected samples on 2 consecutive nights (doses: 3g and 
4.5g twice per night) five months after delivering her first child; the other collected 
samples on three separate days (doses: 2.25g and 3g twice per night) 9 months after 
the births of her first 2 children. Breast milk GHB levels before sodium oxybate ranged 
from 5.81–7.60μM. Levels were 2–4 times higher 4h after the first sodium oxybate dose 
and 3–5 times higher 4h after the second dose (i.e. 8h after the first dose). GHB levels 
returned to endogenous levels 6–10h after the second dose. Higher breast milk GHB 
levels were observed with higher sodium oxybate doses in both women.

Comment: GHB is an unusual drug – it has been used as an illicit sedative agent, a so 
called “date rape” drug but also provides profound relief for patients with narcolepsy 
who often have severe sleep disruption and fragmentation and cataplexy (sudden 
loss of muscle tone with emotional stimuli such as laughter or anger). The drug’s 
sedative effect improves sleep quality and it also has a clear effect on reducing 
cataplexy. Narcolepsy is a very disabling condition due to daytime sleepiness and 
as onset peaks in teenage years, women with narcolepsy will suffer the impact of 
the disease in their reproductive period of life. All drugs used in narcolepsy have 
potential teratogenicity and are used with caution requiring a balance between 
disease control during pregnancy and fetal harm. GHB is short acting and after 
a pre-bedtime dose is taken a second dose of the drug needs to be taken in the 
middle of the night. Breastfeeding may be difficult in women with narcolepsy as 
the drug produces profound night-time sedation. This is the first report of GHB 
transmission into breast milk.

Reference: Sleep Med 2017;36:172-77
Abstract
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BELSOMRA® (suvorexant 15mg and 20mg). Indications: Treatment of insomnia, characterised by difficulties with sleep onset and/or sleep maintenance. Continuation should be re-evaluated 
after 3 months. Contraindications: Narcolepsy; hypersensitivity to any ingredient. Precautions: Somnolence and CNS depressant effects, impairment of driving skills and other activities that 
require mental alertness, rule out underlying psychiatric or physical disorders causing worsening of insomnia, complex behaviours associated with use of hypnotics such as sleep driving, worsening 
depression or suicidal ideation, presence of severe COPD or severe OSA, sleep paralysis, hypnagogic/hypnopompic hallucinations, cataplexy-like symptoms, abuse, severe hepatic impairment. 
Interactions: Co-administration with other CNS depressants or alcohol; strong or moderate CYP3A inhibitors, CYP3A inducers, midazolam, digoxin. Adverse effects: fatigue, upper respiratory 
tract infection, diarrhoea, dry mouth, nausea, dizziness, somnolence, headache, abnormal dreams, medication administration error, others: see full PI. Post-marketing experience: nightmare. 
Dosage: Take no more than once per night and within 30 minutes of going to bed, with at least 7 hours remaining before the planned time of awakening. Based on PI approved 23 December 2016.

References: 1. BELSOMRA Product Information. 2. Herring WJ, Connor KM, Snyder E, et al. Suvorexant in Patients with Insomnia: Pooled Analyses of 
Three- Month Data from Phase-3 Randomized Controlled Clinical Trials. J Clin Sleep Med. 2016;12(9):1215–25 & Supplementary Tables. 3. Bennett T, 
Bray D, Neville MW. Suvorexant, a dual orexin receptor antagonist for the management of insomnia. Pharm Ther. 2014;39(4):264–266.
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Macquarie Park, NSW 2113 Australia. NEUR-1207010-0038. First issued June 2017. BEL0011/RR_FPC.
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BELSOMRA is indicated for the treatment of insomnia characterised by difficulties with 
sleep onset and/or sleep maintenance.1

Following initiation of treatment, continuation should be re-evaluated after 3 months.1

BELSOMRA® (suvorexant)

A different approach to  
the treatment of insomnia.1–3*†

*BELSOMRA is the only orexin receptor antagonist for the treatment of insomnia.1,2

†BELSOMRA works differently to other sleep medications by inhibiting wake signalling.2,3

No apparent evidence of:

‡In studies comparing BELSOMRA with placebo

Physical dependence1‡

Clinically-meaningful  
rebound insomnia1‡
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Evidence for the efficacy of melatonin 
in the treatment of primary adult 
sleep disorders
Authors: Auld F et al.

Summary: This meta-analysis assessed the evidence base 
for the use of exogenous melatonin in the treatment of primary 
sleep disorders. A search of Medline, Embase, PsycInfo, Scopus 
and key journals identified 12 placebo-controlled studies of 
melatonin in patients with primary insomnia, delayed sleep 
phase syndrome, non 24-h sleep-wake syndrome in blind 
people, and REM-behaviour disorder that were suitable for 
inclusion. Meta-analysis of the data showed the strongest 
evidence for exogenous melatonin use was in reducing sleep 
onset latency in primary insomnia (p=0.002), delayed sleep 
phase syndrome (p<0.0001), and regulating the sleep-wake 
patterns in blind patients.

Comment: Melatonin is a hormone that has multiple effects 
including playing a key role in the circuitry of the circadian 
system. It is called the “hormone of darkness” because 
melatonin levels are low during daylight but gradually 
increase with reduction in ambient light. Likewise, strong 
light can suppress melatonin levels even when they are 
high. Although melatonin has been synthesised for human 
use for many years, there is a lack of high quality research. 
Pharmaceutical company-sponsored studies exist for either 
melatonin with an extended release pharmacokinetic 
profile or for novel melatonin agonists such as ramelteon 
or tasimelteon. None of these agents have been tested in 
comparative effectiveness studies with melatonin. Melatonin 
has been tested either as a chronobiotic to advance sleep 
phase in people with delayed sleep phase (I tell my patients 
it’s like your body is in Sydney but your brain body clock 
is in Perth) or as a sedative hypnotic in a range of patient 
groups. It is important to differentiate the effects of rapid 
onset melatonin from extended release melatonin – one is 
a chronobiotic and sometimes a hypnotic, the other is 
used for difficulty maintaining sleep in the elderly. This 
meta-analysis highlights the paucity of good quality RCTs 
in melatonin research. Most studies have small numbers 
and variable methodologies. The only way forward for 
research here is to increase the size, number and quality 
of research in this area.

Reference: Sleep Med Rev 2017;34:10-22
Abstract

Total sleep time, alcohol consumption, and the duration and severity 
of alcohol hangover
Authors: van Schrojenstein Lantman M et al.

Summary: This study determined the relationship between total sleep time and the duration and severity of an 
alcohol hangover. 578 Dutch University students were surveyed about their latest alcohol hangover, and data 
were collected for alcohol consumption, total sleep time, hangover severity and hangover duration. Significant 
correlations were found between total sleep time and alcohol consumption, hangover severity and hangover 
duration. In contrast, total alcohol consumption did not correlate significantly with overall hangover severity or 
duration. Students who slept for more than 7 hours consumed more alcohol and reported an extended hangover 
duration. However, they also reported less severe hangovers than students who slept for <7 hours.

Comment: You may question the need to do this research but it probably confirms the deleterious effect 
of alcohol on sleep. Alcohol is a “poison” to sleep continuity and acute intoxication results in rapid onset of 
sleep but sleep fragmentation with arousals and frequent changes in sleep stage. As alcohol levels subside, 
sleep normalises. Alcohol also provokes upper airway obstruction through multiple mechanisms resulting 
in increased snoring and sleep apnoea. Chronic alcohol abuse often results in more long-lasting and often 
permanent impairment of sleep structure. This study is essentially survey data and has all the weaknesses 
of that type of design. Subjects estimated their own sleep time. While the aetiology of “hangovers” is 
multi-factorial, this study suggests that hangovers are more severe in people who truncate their sleep. 
Interestingly, subjects reported that hangover severity or duration was not related to the amount of alcohol 
consumed. I am not sure how to interpret this in the absence of objective sleep data and some objective 
measurement of hangover quality.

Reference: Nat Sci Sleep 2017;9:181-86
Abstract

Comparison of two home sleep testing devices with different strategies 
for diagnosis of OSA
Authors: Gumb T et al.

Summary: This study compared two home sleep testing devices for OSA diagnosis. 178 individuals who were 
recruited without regard to OSA symptoms wore Apnea Risk Evaluation System (ARES®) and WristOx2® home 
monitoring devices simultaneously for two nights. Automated analysis of the WristOx2® device yielded oxygen 
desaturation index (ODIOx2, ≥4% oxygen dips/h), and automated analysis with manual editing of ARES® yielded 
AHI4ARES (apnoeas + hypopnoeas with ≥4% oxygen dips/h). Correlation between AHI4ARES and ODIOx2 was high 
(intraclass correlation coefficient, 0.9; p<0.001). Agreement values for OSA diagnosis (77–85%) between 
devices were similar to those seen from night-to-night variability of OSA using a single device. The ARES® device 
reported higher awake baseline oxygen saturation (96.2 vs 92.2%; p<0.01) and lower %time <90% oxygen 
saturation (p<0.001) than the WristOx2® device.

Comment: Currently, debate rages regarding the best way to diagnose OSA considering both cost-effectiveness 
and outcomes. Simple tests utilising overnight measurements of oxygen saturation have been advocated as 
a way to address the investigative costs problem. Basically this study compared 2 types of oxygen saturation 
measurement during sleep – forehead reflectance oximetry with the ARES® and the WristOx2® finger oximeter 
device. Both collect and store the oxygen saturation data on multiple nights. The ARES® collects additional 
data on surrogate markers of sleep to fine tune its algorithm so this was definitely not a study comparing 
apples with apples – the ARES® device is a more expensive and complicated device. To me, the key message 
is that in this group of community patients (as it happens they were New York firefighters, male and with 
some central obesity), the simple WristOx2® performed similarly and in some cases more reliably than the 
more complicated ARES® device. Obviously test evaluation research needs to be extended to different patient 
and community groups and outcomes of using simple tests measured but these data point to the value of 
an automated single channel oximetry method.

Reference: Sleep Breath 2017; published online Aug 19
Abstract
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Sleeping for two: an open-pilot study of cognitive 
behavioral therapy for insomnia in pregnancy
Authors: Tomfohr-Madsen L et al.

Summary: This study evaluated the use of CBT-I in pregnancy. 13 pregnant 
women with insomnia participated in 5 weekly CBT-I group sessions and reported 
significant reductions in insomnia symptoms and improvements in subjective sleep 
quality over the course of the study. Diary and actigraphy assessments showed that 
participants spent less time in bed and had shorter sleep onset latency, increased 
sleep efficiency, and increased subjective total sleep time. Symptoms of depression, 
pregnancy-specific anxiety, and fatigue also improved over the course of treatment.

Comment: Pregnancy is a time when sleep is challenged. Changes in abdominal 
mass can exacerbate upper airway obstruction, urinary frequency and other 
physiological effects of pregnancy can impair sleep and these problems can 
multiply if there are other young children. This is a small observational pilot 
study of the impact of 5 sessions of CBT-I during pregnancy. The data suggest 
that CBT-I is quite effective in this small group and it is warranted to continue 
larger trials which will need to be randomised. Important end-points for these 
trials to measure would be outcomes such as mood and even questionnaires 
on post-natal depression. Objective data on sleep apnoea and sleep structure 
would be useful to obtain in these studies to relate to baseline and outcome data.

Reference: Behav Sleep Med 2017;15(5):377-93
Abstract

Effects of antidepressants on sleep
Authors: Wichniak A et al.

Summary: This review article examined the effects of antidepressants on sleep. 
Disrupted sleep is very common in patients with depression, with mid-nocturnal 
insomnia being the most frequent residual symptom. Therefore, all antidepressants 
should normalise sleep. However, many antidepressants with activating effects 
(e.g. fluoxetine, venlafaxine) can disrupt sleep, and antidepressants with sedative 
properties (e.g. doxepin, mirtazapine, and trazodone) can cause problems long-term 
due to oversedation. For sleep-promoting effects, the best results can often be 
achieved using a very low dose (administered early enough before bedtime) in 
conjunction with a cognitive-behavioural protocol for insomnia.

Comment: Antidepressants are frequently used in Australia as treatments 
for patients with anxiety-depression who often have co-existing insomnia. 
The sedating properties of many antidepressants are well-known and include 
sedating tricyclics (e.g. amitriptyline, doxepin and mirtazapine). Most other 
antidepressants such as selective serotonin reuptake inhibitor (SSRI) and serotonin 
and noradrenaline reuptake inhibitor (SNRI) drugs can cause treatment-emergent 
insomnia. Agomelatine appears to have benefit over SSRI medications for 
insomnia because of its combined melatonergic agonist and serotonergic 
5-HT2 antagonism. This review presents a balanced discussion of the risk of 
chronic over-sedation with some antidepressants and reports that short-term 
sedative hypnotics may assist in managing treatment-emergent insomnia with 
other antidepressants. Risk of weight gain with some antidepressants can 
increase the risk of developing sleep apnoea and others can exacerbate or even 
cause periodic limb movements during sleep or REM sleep behaviour disorder.  
The authors also highlight recent research showing low dose antidepressant 
treatment (often very low dose such as 6mg doxepin) can be effective in managing 
insomnia and with obviously fewer adverse effects.

Reference: Curr Psychiatry Rep 2017;19:63
Abstract

Independent commentary by Professor Ron Grunstein, MBBS, PhD

Professor Grunstein has been a consultant physician in sleep disorders for 
over 30 years and a pioneer in improving patient care in sleep medicine in 
Australia and internationally. He heads the Sleep and Circadian Research Group 
at the Woolcock Institute of Medical Research and the NHMRC’s Centre of 
Research Excellence in Sleep and Circadian Translational Neurobiology, known 
as ‘NeuroSleep’. He is also Program Leader of ‘Sleep Health’ for the CRC for 
Alertness, Safety and Productivity.

He was the President of the World Sleep Federation from 2007–11 and has 
published over 285 peer reviewed articles and 40 book chapters in sleep 
research. He has a Bachelor of Medicine and Surgery degree from the University 
of Sydney, NSW and a PhD from the University of Gothenburg in Sweden.

This online educational activity is endorsed by the Australian 
Nursing and Midwifery Federation (ANMF) Federal Office.

Completion attracts 1 CPD hour.
For more information click here

COPD
Research ReviewTM

SUBSCRIBE free, click here to visit www.researchreview.com.au  
and update your subscription to receive COPD Research Review.

This new Review covers news and issues relevant to clinical practice in 
respiratory disorders. It will bring you the latest updates, both locally and 
from around the globe, in relation to topics such as new and updated 
treatment guidelines, changes to medicines reimbursement and licensing, 
educational, medicolegal issues, professional body news and more. 

SUBSCRIBE free, click here to visit www.researchreview.com.au  
and update your subscription to receive  Respiratory Practice Review.

Respiratory
Practice ReviewTM

http://www.researchreview.com.au
mailto:geoff%40researchreview.com.au?subject=Research%20Review%20Enquiry
http://www.researchreview.com.au/cpd?site=au
http://www.tandfonline.com/doi/full/10.1080/15402002.2016.1141769
https://link.springer.com/article/10.1007%2Fs11920-017-0816-4
http://www.anmf.org.au/cpe
http://www.anmf.org.au/cpe
http://www.anmf.org.au/cpe
http://www.researchreview.com.au
http://www.researchreview.com.au
http://www.researchreview.com.au
http://www.researchreview.com.au
http://www.researchreview.com.au
http://www.researchreview.com.au
Robimac2015
Sticky Note
Marked set by Robimac2015


