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Introduction: Stuffy is also related to Sleepy
and Grumpy—The link between rhinitis and
sleep-disordered breathing

Eli O. Meltzer, MD San Diego, Calif
Since the 1980s, the general public has slowly
awakened to the problem of sleep-disordered breathing.
This condition causes a person’s slumber to be disrupted
repeatedly because the airway constricts or closes. Sleep
specialists estimate that up to 20% of adults, or 18 to 20
million persons in the United States, have sleep apnea.
However, the majority of these conditions go undiagnosed
and untreated.

A steady flow of scientific studies has shown a link
between sleep disorders and a myriad of health prob-
lems. Impaired sleep is associated with (1) disturbances
in biologic rhythms; (2) disturbances in hormonal release
and function (eg, decreased excretion of growth hor-
mone at night results in growth impairment in children);
(3) higher incidence of heart disease, hypertension, and
digestive disorders; (4) increased stress, sexual dysfunction,
and mood alterations (irritability and depression); and (5)
premature aging.1-5 Along with many physiologic abnor-
malities, sleep disorders also have a dramatic economic
effect. They are associated with absenteeism and dimin-
ished productivity (presenteeism) at work and in school,
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and studies have demonstrated that individuals with sleep
disturbances are more prone to accidents.6-8

Nasal obstruction appears to be a particularly important
risk factor for the development of sleep-disordered
breathing.9 The nose is the primary route for breathing
both during wakefulness and sleep, and it accounts for
approximately half of the total respiratory resistance to
airflow. Nasal obstruction leads to pathologic changes in
airflow velocity and increases in nasal airway resistance,
which affect the pressure differential between the atmo-
sphere and the intrathoracic space. Increased effort in
inhalation through a blocked nose causes the inspiratory
muscles to generate an increased negative intrathoracic
pressure. This subsequently leads to either increased
turbulence in the relaxed soft tissues, causing snoring, or
retropharyngeal airway collapse, sucking the airway
closed. Collapse of the pharyngeal airway leads to hypoxia
and hypercarbia, which result in microarousals, sleep
fragmentation, and sleep deprivation and, consequently, to
daytime somnolence and impairment.

At the 2004 annual meeting of the American Academy
of Allergy, Asthma and Immunology, the symposium
‘‘Allergic rhinitis after hours: The relevance and conse-
quence of nighttime symptoms,’’ was held to discuss the
link between rhinitis and sleep-disordered breathing and
possible therapeutic interventions. The articles in this
supplement describe our current understanding of these
issues as presented in that session.

In his article Dr Gelfand reviews the immunopathology
and pathophysiology of allergic rhinitis. He notes that
histamine, cysteinyl leukotrienes, neuropeptides, and
inflammatory cells consequent to allergen exposure cor-
relate with and contribute to the development and
progression of allergic symptoms.

Although allergic rhinitis symptoms are primarily
caused by inflammation related to exposure to external
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allergens, endogenous circadian biorhythms also influ-
ence the allergic disease process and might be partly re-
sponsible for sleep disturbances and observed increases
in symptom severity in the morning. Exactly how much
mediator and inflammatory cell levels vary over a 24-hour
period and their role in circadian rhythms requires further
study.

Dr Craig and colleagues cite evidence that chronic
nighttime nasal obstruction is significantly associated with
snoring and daytime drowsiness. Nasal airway resistance
is increased in allergic individuals and becomes more exag-
gerated when they lie down. Frequent sleep-disordered
breathing events, such as hypopneas and apneas, can be
documented in these patients by means of polysomnog-
raphy and cardiorespiratory measures.

Several inflammatory mediators that contribute to the
allergic cascade are also directly involved in the regulation
of sleep. Therefore when their normal levels are altered,
this too, can impair sleep quality. Interestingly, some of
the factors that affect the inflammatory process appear to
have diurnal rhythms.

Dr Storms reviews data correlating the magnitude
of nighttime rhinitis symptoms with the frequency of
snoring, apnea, and sleepiness. Allergic rhinitis symp-
toms are typically at their worst during the night and in the
early morning because of multiple pathophysiologic mecha-
nisms. The diurnal variation in symptom severity has
important implications for management because it is
possible to align the pharmacokinetics and pharmaco-
dynamics of medications to maximize their benefits. This
concept is called chronotherapy. By using quality-of-life
questionnaires, it is possible to assess the value of an
intervention on daytime and nighttime rhinitis symptoms,
as well as on changes in sleep quality.

Pharmacotherapy for allergic rhinitis includes anti-
histamines, intranasal corticosteroids, leukotriene receptor
antagonists, mast cell stabilizers, anddecongestants. Advan-
tages and disadvantages of each drug class as they relate to
changes in nighttime rhinitis symptoms and sleep are
reported in the articles by Drs Craig and Storms.

As Ernest Hemingway once said, ‘‘I love sleep. My
life has the tendency to fall apart when I’m awake.’’ It
is incontrovertible that restorative sleep is a necessary part
of every person’s life. Unfortunately, sleep problems are
highly prevalent. A growing body of evidence points to
rhinitis symptoms, particularly nasal obstruction, as caus-
ative factors for sleep-disordered breathing and associated
increases in muscular, ocular, and brain activity; greater
respiratory effort; and decreased oxygen saturation during
periods of microarousals. The frequent periods of restless
sleep are followed by daytime fatigue, compromised
mood, and impaired performance. Future research should
lead to a better understanding of the links between atopy,
nasal disease, circadian rhythms, and quality of sleep.
Health-promoting interventions can alleviate the physical,
social, emotional, and economic suffering of patients with
sleep-disordered breathing.
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