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Health implications of sleep and circadian rhythm research
in 2017
This has been a great year for the field of sleep and
circadian rhythm research. Notably, the 2017 Nobel Prize
in Physiology or Medicine was awarded to Jeffrey Hall,
Michael Rosbash, and Michael Young for their discovery
of the genetic mechanisms that generate circadian
rhythms. The subsequent discoveries of the ubiquity of
these molecular circadian clocks in the body, and of their
fundamental role in the regulation of cellular function
have, over the past decade, fuelled an explosion of
research on the central role of sleep and circadian
rhythms in health. With increased life expectancy, the
parallel increase in diagnosis of neurodegenerative and
cardiometabolic disorders represents a major challenge
for public health. Emerging evidence indicates that
sleep and circadian rhythm disturbances are not merely
consequences of disease, but play important roles in the
development and expression of neurodegenerative and
cardiometabolic disorders.
Two articles published this year provided further insight
into the mechanisms underlying the link between sleep
and Alzheimer’s disease. Sprecher and colleagues1 assessed
101 cognitively healthy individuals, aged 40–65 years,
with a family history of sporadic Alzheimer’s disease, to
assess the relation between subjective sleep quality and
CSF markers of Alzheimer’s disease. Individuals with a CSF
profile consistent with increased amyloid deposition and
tau pathology reported inadequate sleep and daytime
sleepiness. This link between sleep quality and biomarkers
of Alzheimer’s disease strengthens the concept of sleep
as an early biomarker of neurodegeneration. However,
the questions of whether sleep disruption represents an
early biomarker for developing amyloid pathology and,
more specifically, which aspects of sleep are important
for this process are still unanswered. To address these
questions, Ju and colleagues2 recruited 17 healthy adults
with no cognitive or sleep complaints and normal CSF
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concentrations of amyloid β at baseline, who then
underwent experimental acoustic disruption of slowwave sleep. The results showed that targeted slowwave sleep disruption increased CSF concentrations of
amyloid β. The implication is that early interventions
to improve sleep quality, particularly slow-wave sleep,
might attenuate disease progression and be a potential
therapeutic target for Alzheimer’s disease.
Sleep problems and excessive sleepiness are very
common in Parkinson’s disease. In addition to insomnia,
sleep apnoea, and rapid-eye-movement sleep behaviour
disorder, there is emerging evidence for circadian rhythm
dysfunction in patients with Parkinson’s disease.3 Light
is the strongest timing cue for the circadian clock.
Bright light exposure at an appropriate time has been
used to improve sleep, mood, and alertness in both
research and clinical settings. In a study by Videnovic
and colleagues,4 patients with Parkinson’s disease were
exposed to either bright white light or dim red light for
2 hours in the morning and afternoon. Bright white
light exposure therapy twice daily decreased daytime
sleepiness, improved sleep quality and increased activity
(as measured by actigraphy). These data point towards
the potential for circadian-based interventions to be
included as part of a multicomponent approach to
improve functioning in patients with Parkinson’s disease.
At the end of 2016, the American Heart Association
published a scientific statement on the effects of sleep
duration and quality on cardiometabolic health.5 The
authors concluded that there was strong evidence that
obstructive sleep apnoea and insomnia—the two most
common sleep disorders—were associated with increased
risk for cardiovascular and metabolic disease (risk factors
for stroke and cognitive impairment). Furthermore, they
recommended a public health campaign to promote
healthy sleep and the incorporation of simple screening
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mother and baby. The authors found that both shorter
sleep duration and a later midpoint of sleep, independent
of sleep duration, were associated with an increased
risk of gestational diabetes. These findings suggest
that assessment of sleep duration and sleep timing is
important for maternal-fetal health and that improving
sleep duration and sleeping at an earlier clock time might
be beneficial for pregnant women.
Research in 2017 highlighted the importance of sleep
quality (both duration and timing) and appropriately
synchronised circadian rhythms on neurological and
cardiometabolic health. Future research aiming to
develop sleep and circadian-based therapies has the
potential to improve neurological health outcomes.
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tools for sleep disorders into clinical practice. Despite
this recognition of a close link between sleep and
cardiometabolic health, there is a paucity of data on
sleep quality and risk of adverse pregnancy outcomes.
Recent research indicates that obstructive sleep apnoea
is a risk factor associated with cardiometabolic disease,
but the role of sleep and circadian rhythms have been
less appreciated. In 2017, a few publications examining
sleep and health during pregnancy have emerged. One
such study6 was the first to use an objective estimate of
sleep (as measured by wrist actigraphy) in a large cohort
of pregnant women (n=782) to ascertain whether
sleep was associated with risk of gestational diabetes, a
condition that can cause adverse health outcomes for
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Research advances in neurological infections in 2017
Viruses are the most commonly identified causes of
meningitis and encephalitis, but in as many as half of
patients, particularly those with encephalitis, the cause
is not identified. Hasbun and colleagues1 examined
the epidemiology of meningitis and encephalitis in
26 429 adults in the USA between 2011 and 2014.
The most common causes were enterovirus (52%),
unknown causes (21%), bacterial meningitis (14%),
herpes viruses (8%), non-infectious causes (4%), fungi
(3%), arboviruses (1%), and other viruses (1%). This
study highlights the substantial problem of unknown, or
unidentified, causes of meningitis and encephalitis. More
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routine application of molecular methods, including
next generation sequencing, to CSF and brain tissue
might contribute to a decrease in the number of cases
with unknown causes in the future.
Powassan is a flavivirus that has been reported as an
uncommon cause of severe encephalitis in the USA
and Europe. The virus has two lineages: Powassan
virus 1 and Powassan virus 2 (also known as deer
tick virus). In the USA, Powassan virus 1 is carried by
Ixodes cookei ticks, while deer tick virus is carried by
Ixodes scapularis ticks, the same that can carry bacteria
that cause Lyme disease. The lineages of these
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