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Editorial

Sleep disorders in patients with asthma,
atopic dermatitis, and allergic rhinitis

Bruce G. Bender, PhD,a,b and Donald Y. M. Leung, MD, PhDa,c Denver, Colo
The best bridge between despair and hope is a good
night’s sleep.

—E. Joseph Cossman

The worst thing in the world is to try to sleep and
not to.

—F. Scott Fitzgerald

Sleep, the long-recognized victim of obstructive sleep
apnea, also suffers in patients with asthma, atopic derma-
titis, and allergic rhinitis. As many as 75% of patients with
asthma awaken weekly with symptoms of their disease,
and about half of these awaken nightly.1 Rhinitis sufferers
also tend to sleep poorly, often because of sleep-disordered
breathing secondary to nasal obstruction2,3 and with the
consequence of decreased quality of life and increased
daytime somnolence.4,5 Adults6 and children7 with atopic
dermatitis are more restless in their sleep, awaken more
often, spend fewer minutes in sleep, and report more
daytime fatigue than those without.

In this issue of the Journal, 4 contributions help advance
our understanding of the relationships among sleep, immune
function, and respiratory disease. Madje and Krueger8

integrate a large literature that examines immune function
in normal and abnormal sleep. Bergeron et al9 cite recent
evidence that systemic and airway inflammation may
contribute to daytime sleepiness associated with obstruc-
tive sleep apnea syndrome. It follows that implementing
appropriate anti-inflammatory treatment may facilitate im-
proved sleep. The substantial evidence for airway changes
and differential response to b2-receptor agonists and
glucocorticoids at night is reviewed by Sutherland.10

Combining data from 3 studies of perennial rhinitis,
Craig et al11 demonstrate that treatment with intranasal cor-
ticosteroids reduces nasal congestion, sleep disturbance,
and daytime somnolence. These collective contributions
remind the reader that both sleep and immunology are
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governed by complex circadian patterns, and that the treat-
ment of patients with respiratory, allergic, and immune
disorders must take into account the quality of their sleep.

Sleep disruption can bring significant daytime conse-
quences. Poor sleep has a well documented deleterious
effect on mood, cognition, and motor performance.
Further, individuals deprived of sufficient sleep are at
markedly increased risk of causing a motor vehicle
accident. Crashes or near-crashes are increased among
truck drivers,12 airline pilots,13 shift workers,14 and med-
ical residents,15 all of whom are exposed to irregular and
reduced sleep. While sleep science has long recognized
the dramatic changes in human performance that accom-
pany multiple nights of total sleep deprivation,16 more re-
cent research has provided insight into the consequences
of partial sleep deprivation, or the poor night’s sleep often
accompanying atopic and respiratory diseases, but also
commonly associated with the stress and demands of daily
life. Even as little as 4 nights of partial sleep restriction re-
sulting in less than 7 hours of sleep causes measurable in-
creases in daytime sleepiness and impaired cognitive
performance.17,18 In a comprehensive study of sleep depri-
vation, 2 weeks of sleep restricted to 4 hours created deficits
in attention and memory equivalent to 2 nights of total sleep
deprivation.19 A systematic review of intermittent hypoxia
in children concluded that even at mild levels of desatura-
tion, children with sleep-disordered breathing demonstrate
lower levels of performance on tests of attention and
verbal intelligence.20 Readers interested in learning more
about neurocognitive consequences of sleep deprivation
are directed to an excellent review by Durmer and Dinges.21

The causes of poor sleep in these patients may not be as
obvious as they first appear. The discomforts experienced
by patients with asthma, allergic rhinitis, and atopic
dermatitis are clear, and the implications for sleep seem
evident. The increased nasal airway resistance accompa-
nying allergic rhinitis nearly triples when a patient lies
down,22 and many with atopic dermatitis report unbear-
able itching at night. For some with asthma, circadian var-
iations in airway physiology deliver a marked increase in
sleep-disordered breathing between midnight and 8:00 AM.
Yet the origins of disordered sleep in these patients
may also be traced to altered inflammatory processes.
Studies of individuals with diseases causing systemic in-
flammation23 and healthy volunteers in sleep deprivation
studies24,25 reveal that a variety of cytokines are implicated
in sleep regulation. Majde and Krueger23 cite some that
include IL-4, IL-6, IL-1b, and TNF-a. For example, IL-4
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and IL-1b, both of which are elevated in patients with
allergy, are associated with increased latency to rapid
eye movement sleep and lower overall quality of sleep.26

The causal pathway may be that cytokine changes result-
ing from these diseases contribute to sleep changes by
affecting the role of these substances in the brain neuro-
chemistry of sleep regulation. Equally plausible is the pos-
sibility that sleep disturbance resulting from the discomfort
of allergic rhinitis or atopic dermatitis promotes further
changes in cytokines, hormones, or other neuropeptides,
which in turn influence the course of the disease. Majde
and Krueger23 review studies demonstrating that sleep
deprivation alters IL-6 and growth hormone production
and increases susceptibility to infection. A growing body
of electrophysiological, biochemical, and genetic evidence
indicates that IL-1 and TNF-a play a role in supporting
sleep.27,28 When injected into animals peripherally, or
microinjected directly into the brain, IL-1 and TNF-a
increase nonrapid eye movement sleep while suppressing
rapid eye movement sleep.29-31 Daytime sleepiness is
decreased in patients with sleep apnea given intravenous
TNF-a receptor antagonist.32 In healthy volunteers, injec-
tion of IL-1 or TNF-a alters rapid eye movement sleep.27

Disease, inflammation, and sleep are thus linked in a
complex set of relationships. The possibilities are intrigu-
ing, and the continuing task of teasing apart the causal
sequences promises important discoveries. Treatments for
asthma, allergic rhinitis, and atopic dermatitis should slow
or stop the interaction between disease and sleep while
improving both. For example, a group of children with
atopic dermatitis treated with pimecrolimus cream demon-
strated improvement in their skin that in turn was corre-
lated with improvement in sleep.33 As Sutherland and
colleagues25 note, understanding the circadian cycles of
inflammation and symptoms may direct choice and timing
of specific treatments. In the case of asthma, this includes
dosing strategies to optimize therapeutic effects during pe-
riods of nocturnal worsening. The role of sleep-promoting
medications for these groups of patients is unclear and
should be approached cautiously. In the case of atopic
dermatitis, the possibility of treating sleep with such
medications as a way to interrupt the itch-scratch-itch
cycle is a strategy that warrants further exploration.
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