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Abstract

Allergic rhinitis (AR) is an extremely common health problem affecting 20 to 40 million Americans and between 10-25% of the world’s
population. Patients with AR suffer from both nasal symptoms (congestion, rhinorrhea, itching, and sneezing) and ocular symptoms
(itching, redness, and tearing). The negative impact on sleep quality and quantity, and consequently on various aspects of the patient’s
life, is an under-recognised and under-treated component of AR morbidity. Nasal congestion, which is one of the most bothersome and
prevalent symptoms of AR, is thought to be the leading symptom responsible for rhinitis-related sleep problems.

In addition to reducing clinical symptoms, pharmacologic therapies for AR that specifically reduce inflammatory cells and mediators — and
therefore nasal congestion and other symptoms — should also improve sleep quality and overall quality of life (QOL). Intranasal
corticosteroids (INS) are the current mainstay of therapy for AR. Results of a number of clinical trials demonstrate that INS effectively
reduce nasal congestion and ocular symptoms, improve sleep quality, and decrease daytime somnolence. Intranasal corticosteroids have
also proved to be effective in reducing symptoms of acute rhinosinusitis and nasal polyposis, both of which also negatively impact on

sleep quality. Intranasal corticosteroids are considered safe due to their low systemic bioavailability.
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Introduction itchy eyes, and headaches, according to a recent survey of

Allergic rhinitis (AR) is an extremely common health problem,
affecting 20 to 40 million Americans, approximately 26% of
the population in the United Kingdom, and approximately 10-
25% of the population worldwide.*® It is characterised by
inflammation of the upper airway mucous membranes
mediated by binding of antigens to specific immunoglobulin
E (IgE) antibodies. The most bothersome symptoms for
patients are nasal congestion, runny nose, postnasal drip, red

2,500 adults diagnosed with AR.”

Another important and perhaps under-appreciated aspect
of AR is its negative impact on patients’ quality of life (QOL).
A total of 80% of patients in the aforementioned survey
complained of being frequently (44%) or sometimes (36%b)
tired because of their nasal allergy problems, and nearly two-
thirds reported that they frequently or sometimes felt
miserable or irritable during the allergy season.” In another
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survey of 1,322 self-reported AR sufferers, over half indicated
that their allergy condition interfered with sleep (68% among
those with perennial AR and 51% among those with seasonal
AR).?

The daytime tiredness experienced by the vast majority of
AR sufferers is directly related to the fact that patients with
AR experience disrupted sleep at night.®*? In addition to
daytime fatigue and somnolence, nocturnal sleep impairment
is also associated with depression, irritability, memory deficits,
inability to concentrate, decreased alertness, and overall
reduced QOL.** Consequently, many of the sequelae of AR,
such as fatigue, decreased cognitive functioning and work
performance, and reduced QOL, may be caused or worsened
by AR-related sleep impairment.***” The importance of AR-
related sleep impairment is acknowledged in both the
International Primary Care Respiratory Group (IPCRG)
guidelines for the management of AR and in the Allergic
Rhinitis and its Impact on Asthma (ARIA) guidelines,? in which
the presence of abnormal sleep is one of the factors that
reclassifies the severity of AR from mild to moderate/severe.
The achievement of unimpaired sleep, therefore, is a primary
goal of AR treatment.

Nasal congestion is one of the most bothersome and
prevalent symptoms of AR and it occurs in approximately
90% of patients.”*# In fact, it may be the AR symptom most
closely associated with rhinitis-related sleep problems. Other
nasal and ocular rhinitis symptoms - such as nasal itching —
also play a role in awakening patients.?*# In a recent survey of
2,355 individuals with self-reported AR in the United States,
nasal congestion affected 80% or more of respondents in
some way at night, causing them to wake up or making it
difficult to fall asleep.® The effect of nasal congestion on
sleep increased as the severity of congestion intensified.
Several lines of clinical evidence also suggest that the nasal
obstruction caused by congestion is an important aetiologic
factor for sleep-disordered breathing.'**2?®

This article summarises the relationship between AR-
induced nasal congestion and sleep disturbances, as well as
various treatment options for AR and their relative impact on
congestion-related sleep problems.

Mechanisms of nasal congestion: impact
on sleep quality and sleep-disordered
breathing

The nose is the primary route of breathing during sleep.**
Studies in normal subjects demonstrate that nasal breathing
increases ventilation by stimulating certain receptors in the
nasal airway, and that occlusion of the nasal airway may
produce decreased oropharyngeal patency.?? Therefore, the
nasal congestion associated with AR can limit maximal upper
airway airflow and contribute to sleep disturbances.®
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Specific types of sleep disturbances or sleep-disordered
breathing (SDB) related to increased airway resistance include
snoring, upper airway resistance syndrome, and obstructive
sleep apnoea syndrome. Snoring is associated with changes in
the calibre of the upper airway which reduce flow and
increase airway resistance, and is a manifestation of increased
turbulence in nasal flow.?® Upper airway resistance syndrome
is caused by sleep-related flow limitation and increases in
upper airway resistance that precipitate arousals — resulting in
fragmented sleep and excessive daytime sleepiness.®
Obstructive sleep apnoea syndrome is the complete or partial
collapse of the upper airway during sleep, with consequent
cessation of breathing despite ongoing respiratory effort.
Obstructive sleep apnoea syndrome is associated with sleep
fragmentation and excessive daytime sleepiness,
neuropsychiatric complications (e.g., sleepiness, depression,
and cognitive dysfunction), and cardiovascular complications
— including pulmonary and systemic hypertension, congestive
heart failure, myocardial infarction, and stroke.?=*

Allergic rhinitis-associated nasal congestion results from
dilation of venous capacitance vessels in the nasal submucosa
and increased vascular permeability, mucosal oedema with
influx of inflammatory cells, and excess secretions.”® The
allergic response is composed of two phases: the early phase
and late phase. During the early-phase nasal allergic
response, antigen deposition on the mucosal surface results
in binding of IgE antibodies to respiratory mucosal mast cells
and peripheral blood basophils. Consequent mast cell
degranulation and release of chemical mediators (e.g.,
histamine, leukotrienes, and proinflammatory cytokines) is
the process primarily responsible for sneezing, itching, and
rhinorrhea.®** Nasal congestion — the predominant late phase
symptom - results from the infiltration of inflammatory cells
(eosinophils and T cells) into tissue, and consequent
prolonged release of mediators (histamine, leukotrienes, and
prostaglandins).?®

Nasal congestion increases in the supine position, thus
worsening its effects during sleep.®*® In addition, nasal
congestion, rhinorrhea, and sneezing exhibit circadian
rhythms, with the greatest intensity in early morning, thus
exacerbating their negative effects on sleep.®**" Allergic
rhinitis-related inflammatory mediators also exhibit a
circadian pattern, with levels peaking in early morning.®® In
addition, sympathetic tone decreases at night, resulting in a
relative parasympathetic excess, which is associated with
nasal congestion and reduced bronchial dilation.*

Several mediators involved in the allergic response also
have been implicated in the pathophysiology of sleep
disruption. For example, inflammatory cytokines have been
associated with suppression of REM and non-REM sleep. To
the extent that REM is associated with restorative function, its
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Table 1. Mediators generated in allergic rhinitis and associated with sleep changes.

Mediator Effect on sleep Effect on nasal airway obstruction
Histamine Involved in balance between wakefulness and slow-wave activity Slight 4
during sleep through H1 receptors in the brain
CysLT 4 Slow-wave sleep 4
IL-1 Effects probably mediated in part through 1 PGD2; 1 non-REM sleep;
associated with ¥ latency to sleep onset; Tlatency to REM and ¥ REM duration -
IL-4 Associated with ¥ latency to sleep onset; 4 latency to REM and { REM duration -
IL-10 Associated with l latency to sleep onset; T latency to REM and i REM duration -
TNF-oc Probably mediated through t PGD2 -
PGD, t REM; # non-REM t
Bradykinin t
Substance P t Latency to REM, arousing effect ¢

4, increase; | decrease; CyslLT, cysteinyl leukotriene; IL, interleukin; TNF, tumor necrosis factor; PGD2, prostaglandin D2; REM, rapid eye movement.

None of the above mediators associated with AR have been proved to cause increased sleep in humans.

Reprinted from Otolaryngol Head Neck Surgery, Vol 130, Ferguson, “Influences of allergic rhinitis on sleep,” p. 617-629, Copyright 2004, with permission
from American Academy of Otolaryngology-Head and Neck Surgery Foundation, Inc.

disruption results in fatigue, reduced concentration, and
diminished productivity (see Table 1).**** Studies have shown
that histamine receptors in the brain regulate the sleep-wake
cycle and memory, and are involved in maintaining arousal
and cognition.**

Clinical evidence of association between
nasal congestion and sleep disturbances
Several observational studies over the last two decades have
indicated an association between sleep disturbances
(including microarousals, obstructive apnoeas, snoring, and
excessive daytime sleepiness) and AR-associated nasal
congestion.**?% For example, Lavie and colleagues observed
increased periodic breathing, hypo- and hyperpneic episodes,
and microarousals from sleep, in 14 patients with AR.*? The
authors hypothesised that increased upper airway resistance
and nasal discharge was the cause. These findings were
supported by a study that measured nasal resistance and
polysomnography in seven patients with seasonal (ragweed)
AR both during and following the ragweed season.*
Investigators found that the rate of obstructive apnoeas
significantly decreased when out of the subjects’ allergy
season, and that the frequency of obstructive apnoeas was
associated with a significant decrease in mean nasal
resistance. Similarly, in a study of 39 children with habitual
snoring, McColley and colleagues found a high prevalence of
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allergy (36%) that was approximately three times the norm
for the general pediatric population.*

Perhaps the most convincing link between sleep
disturbances and AR-associated nasal congestion is the results
from a population-based observational study that gathered
data on nasal congestion history and sleep problems by
guestionnaire from 4,927 subjects and by objective laboratory
measurements in 911 subjects.” Participants who
experienced frequent rhinitis symptoms (at least five nights
per month) were significantly more likely to experience
habitual snoring, chronic excessive daytime sleepiness, or
chronic non-restorative sleep (see Figure 1). Participants
reporting nasal congestion due to allergy were 1.8 times
more likely to have moderate-to-severe SDB than were those
without nasal congestion.

Adding to the evidence of a link between AR-associated
nasal congestion and sleep disturbances are the results of
several clinical studies demonstrating concomitantly reduced
nasal congestion, improved sleep quality, and decreased
daytime fatigue/sleepiness after treatment of AR patients
with intranasal corticosteroids (INS) (see Table 2, and next
section).#

Pharmacologic management of allergic
rhinitis and associated sleep disturbance
Pharmacologic treatment of AR should be guided by the type
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Figure 1. Prevalence of habitual snoring and hypersomnolence by frequency of night-time symptoms of rhinitis
(n=4,927). *Self-reported occurrence of night-time nasal congestion or discharge.

Adapted from J Allergy Clin Immunol, Vol 99, Young, Finn and Kim, “Nasal obstruction as a risk factor for sleep-disordered breathing,” p. S757-S762,

45
o 40
£
o
§£E’ 354
[
2o 30/
da
L£e 25
8
T 0
E ::: 204
u—
5 154
B3
10 4
5 <
0 -4
Never Rarely Sometimes
() (2-4)
Frequency of night-time rhinitis symptoms (nights/month)
Copyright 1997, with permission from American Academy of Allergy, Asthma, and Immunology.

Sleep problem
B Habitual snoring

[ Chronic excessive
daytime sleepiness

& Chronic nonrestorative
sleep

Often
(5-15)

Always or
almost always
(>15)

and severity of the individual patient’s symptoms and, ideally,
should reduce nasal congestion, sneezing, and rhinorrhea
over the course of the entire day and night.

Antihistamines are a mainstay of therapy for AR and are
effective at reducing pruritus, sneezing, and watery
rhinorrhea.? They do not, however, significantly reduce nasal
obstruction when compared with INS.* Limited data suggest
that some second-generation antihistamines, such as
cetirizine and fexofenadine, may have favourable effects on
sleep in patients with AR, though further study is needed to
characterise fully and to confirm these effects.*”* First-
generation antihistamines are generally more effective in
controlling rhinorrhea compared with second-generation
agents, most likely due to their greater anticholinergic effects.
However, their use is markedly limited by these
anticholinergic effects that can cause dry mouth, tachycardia,
and urinary retention, and by their affinity for H; receptors in
the central nervous system (CNS) which results in marked
sedation, daytime somnolence, decreased reaction time, and
impaired performance.**3* The significant sedation
associated with first-generation and certain second-
generation antihistamines is attributed to their high
liposolubility and low molecular weight — which allows
penetration into the CNS — and their high affinity for CNS
histamine Hq receptors.®#*** Most newer second-generation
antihistamines have minimal or no sedating properties (due to
minimal CNS penetration and a low affinity for central Hq
receptors) and less anticholinergic effects and are therefore
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preferable to first-generation antihistamines in most cases.**
The second-generation antihistamine, cetirizine, however,
does penetrate the CNS and occupy central Hq receptors to
some extent, resulting in increased sedation compared with
fexofenadine.*%% Azelastine, an intranasal antihistamine
with anti-inflammatory properties, has reduced nasal
congestion and improved subjective sleep quality in small
studies, but was also found to cause somnolence.>*®

Decongestants are sympathomimetic drugs that constrict
capacitance vessels in the turbinates and decrease nasal
congestion.”® Intranasal formulations act quickly, but their
utility is limited by congestion rebound (rhinitis
medicamentosa) that can occur after just a few days of
regular use.“**® However, compared with intranasal
formulations such as xylometazoline, oral decongestants —
such as pseudoephedrine — are only modestly effective at
improving nasal flow.* In addition, they have stimulatory
properties that can produce insomnia, restlessness, and
agitation.®

Intranasal corticosteroids are considered first-line therapy
for moderate-to-severe seasonal and perennial AR.* They
suppress many of the inflammatory mediators implicated in
the allergic reaction, and effectively reduce nasal symptoms
including congestion, rhinorrhea, sneezing, and pruritus,“® ¢+
and ocular itching, redness, and tearing.®*® Onset of effect of
INS is 6-12 hours, and maximum benefit is achieved after a
week or more of regular use. However, as-needed use can
also be effective.®¢ |ntranasal corticosteroids are generally
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Table 2. Selected studies evaluating the impact of intranasal corticosteroids on allergic rhinitis-related nasal

congestion and associated sleep disturbance.

Study

Treatment arms

Study Design

Duration

Results*

Berger, 2005”

Mometasone furoate
200 pg daily (n=490)
vs placebo (n=492)

Pooled analysis of
data from 4 R, DB,
PC trials

14 days in 3 trials
28 days in 1 trial

27% vs 13% improvement in
mean nasal congestion score

Craig, 20037

Fluticasone vs placebo
(n=32, crossed over to
both treatments)

DB, PC, crossover

4 weeks of each
treatment

- Improved subjective sleep (p=0.04)
- Reduced daytime sleepiness and
fatigue >10% (NS)

- No difference between groups in
apnoea/hypopnoea index

Craig, 1998%

Flunisolide twice daily vs
placebo (n=20 total)

DB, PC, crossover
incorporating
Balaam’s design

8 weeks total
(two 4-week
treatment periods)

- Improved nasal congestion (p=0.0095)

- Improved subjective sleep (p=0.0119)

- Trend toward daytime improved sleepiness
(p=0.08)

Gawchik, 2003

Mometasone furoate
200 pg daily (n=122)
vs placebo (n=123)

R, DB, PC

14 days

- Improved daytime cough severity (p=0.049)
- Improved total nasal symptoms

(p<0.017 for daytime and night-time)

- Improved overall daytime (p=0.005) and
night-time (p=0.028) symptoms scores
(cough + total nasal)

Gurevich, 20057

Budesonide vs placebo
(n=26 total)

DB, PC, crossover
incorporating
Balaam’s design

8 weeks total

(two 3-week
treatment periods with
a 1-week washout)

- Improved subjective nasal congestion
(p=0.04)

- Improved daytime sleepiness (p=0.01)

- Between group differences NS for FOSQ,
RQLQ, and ESS, but showed trend

toward improvements in daytime sleepiness,
QOL, and daily performance with budesonide

Hughes, 2003

Budesonide vs placebo
(n=23 total)

DB, PC, crossover
incorporating
Balaam’s design

8 weeks total

(two 3-week
treatment periods with
a 1 week washout)

Based on daily diary data:

- Improved daytime sleepiness (p=0.02)

- Improved daytime fatigue (p=0.03)

- Improved sleep problems (p=0.05)

- Improved nasal congestion (p=0.08)

- Improvements in ESS (p=0.02) and
nonsignificant trends toward improvements
in FOSQ and RQLQ

Kiely, 20047

Fluticasone vs placebo
(n=23 total)

R, DB, PC, crossover

Two 4-week
treatment periods

- Subjective improvements in nasal congestion
and daytime alertness (p=0.02 for both)

- Significantly lower apnoea-hypopnoea
frequency (AHI) with fluticasone (median

11.9 vs 20; p<0.05).

- No differences in objective sleep quality

or snoring by overnight sleep study

Mintz, 2004™ Triamcinolone acetonide Open label 3 weeks - Improved overall and individual domain
(n=651) scores for NRQLQ (p<0.001)
- Improved overall and individual domain
scores for PSQI (p<0.001)
Mansfield, 2004 Budesonide (n=14 Open label 6 weeks - Reduced mean number of sleep arousals
children 4 to 9 years old) per hour (baseline of 8.4 to 1.2; p=0.005)
- Improvements on RQLQ consistent
with improved sleep and lessened
rhinitis symptoms
PRIMARY CARE RESPIRATORY JOURNAL 11
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Table 2. Selected studies evaluating the impact of intranasal corticosteroids on allergic rhinitis-related nasal

congestion and associated sleep disturbance continued.

Study Treatment arms Study Design

Duration Results*

Ratner, 2003™ Fluticasone 200 ug
daily (n=353) vs
montelukast 10 mg daily

(n=352)

R, DB, parallel group

15 days Statistically significant differences favouring
fluticasone over montelukast for mean
change from baseline in:

- Daytime total (p<0.001) and individual
nasal symptom scores (p<0.001)

- Night-time total (p<0.001) and individual

nasal symptom scores (p<0.002)

*Expressed as efficacy/superiority of active treatment vs placebo except where otherwise noted.

DB, double blind; ESS, Epworth Sleepiness Scale; FOSQ, Functional Outcome of Sleep Questionnaire; NRQLQ, Nocturnal Rhinoconjunctivitis Quality of
Life Questionnaire; NS, not statistically significant; PC, placebo controlled; PSQI, Pittsburgh Sleep Quality Index; QOL, quality of life; R, randomised;

RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire.

considered safe in adults and children due to their topical
administration and low systemic bioavailability.™

Intranasal corticosteroids appear to be one of the most
effective agents for controlling nasal obstruction secondary to
AR. Therefore, given the significant impact of AR-associated
nasal congestion on sleep quality, the efficacy of INS in
relieving nasal congestion suggests that these agents would
reduce sleep problems and associated daytime somnolence.
Indeed, this has been demonstrated in several clinical studies,
based both on subjective daily diary data and on several
validated instruments assessing sleep quality, sleep-related
QOL, and nocturnal rhinitis-related QOL (see Table 2).23247-80

Two small similarly-designed placebo-controlled crossover
trials in patients with perennial AR demonstrated significant
trends toward improvements in nasal congestion, subjective
sleep, and daytime somnolence (as recorded in daily diaries)
with INS (flunisolide in one study and budesonide in the other)
vs placebo (Figure 2).>*2* The INS fluticasone has also
significantly improved subjective sleep quality vs placebo
(p=0.04) in 32 patients with perennial AR and chronic sleep
problems.” In this double-blind, randomised, 8-week
crossover study, daytime somnolence, daytime fatigue, all
categories of the sleep-related QOL Questionnaire (QLQ,
rhinoconjunctivitis specific), and the Epworth sleepiness scale
(ESS) also improved, but not to a statistically significant extent.
Lack of correlation between polysomnography changes and
QOL (except at visit 3) may be explained by nonadherence to
therapy — a common reason why patients who are prescribed
a topical agent fail to maintain response.” In a much larger
open-label study of more than 500 patients with AR,
intranasal triamcinolone acetonide was associated with
significant improvements in nocturnal QOL — assessed with
the Nocturnal Rhinoconjunctivitis QOL questionnaire (NRQLQ)
— and in sleep quality — assessed with the Pittsburgh Sleep
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Quality Index (PSQI).™

As would be expected, based on their mechanism of
action and demonstrated benefit in improving sleep in AR
patients, INS significantly reduce most night-time nasal
symptoms of AR, as demonstrated by the effect of
mometasone furoate nasal spray (MFNS) in a large double-
blind, placebo-controlled, parallel-group trial of 245 patients
with seasonal AR.”™ Once-daily treatment with MFNS
produced significant improvement in night-time symptoms of
congestion, nasal itching, and sneezing (Figure 3a) and in all
individual daytime symptoms (cough, rhinorrhea, congestion,
nasal itching, and sneezing) (Figure 3b). The baseline mean
night-time total nasal symptom score was higher for the
MFNS group compared with the placebo group (9.3 vs 8.8;
p=0.04). Children with AR have also benefited from reduced
sleep arousals (from a baseline of 8.4 to 1.2 per hour
[p=0.005]) and improved sleep and rhinitis symptoms with
INS, based on results of an open trial with intranasal
budesonide.”™

Other pharmacologic options for the management of AR
include leukotriene receptor antagonists, mast cell stabilisers,
and immunotherapy. Leukotriene receptor antagonists (e.g.,
montelukast) block the effects of cysteinyl leukotrienes, which
are important mediators of early- and late-phase allergic
response, including nasal congestion.®®® Montelukast
significantly improved daytime symptoms (congestion,
rhinorrhea, pruritus, sneezing) and night-time symptoms
(difficulty going to sleep, night-time awakenings, and
congestion on awakening) in several studies of patients with
seasonal AR.5® Further study is needed to confirm the benefit
of montelukast therapy on sleep. Mast cell stabilisers such as
intranasal cromolyn sodium inhibit the degranulation of
sensitised mast cells, reducing the release of mediators that
trigger inflammation and the allergic response.” Cromolyn
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Figure 2. Effect of intranasal corticosteroid on sleep quality and nasal congestion in 22 patients with perennial allergic
rhinitis. Severity of symptoms decreases in the budesonide group compared with placebo with respect to daytime sleepiness

(p=0.02), daytime fatigue (p=0.03), sleep problems (p=0.05), and nasal congestion (p=0.08). Scale: 0 (none) to 4 (severe).
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Figure 3(a). Relief of individual night-time nasal symptoms and cough at endpoint with intranasal mometasone furoate
in 245 patients with seasonal allergic rhinitis. Figure 3(b). Relief of individual daytime nasal symptoms and cough at
endpoint with intranasal mometasone furoate.
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sodium is a weak anti-inflammatory agent, however, that
requires dosing four times daily, is less effective than nasal
corticosteroids, and is unlikely to have an effect on nasal
congestion.® Its most appropriate use is as a preventive
therapy rather than treatment.®

Allergen-specific immunotherapy involves administration
of gradually increasing quantities of an allergen extract to an
allergic patient in order to ameliorate the symptoms
associated with subsequent exposure to the causative
allergen. It is indicated for patients with evidence of IgE-
mediated disease and serious or prolonged AR not sufficiently
responsive to pharmacotherapy and avoidance measures. Very
limited data suggest improved night-time symptoms with
immunotherapy in AR patients, but further study is needed.*

The vast majority (72%) of patients fail to take allergy
medicines as prescribed, according to a recent survey of 2,500
adults diagnosed with AR.” The most common reasons cited
by patients included perceived lack of symptom relief (41%b),
loss of effectiveness over time (37%), and lack of symptoms
(35%0). Other reasons included side effects or worry about
side effects, cost, and concern about long-term use. These
results indicate that a large percentage of the population with
allergies do not achieve optimal care and, therefore, stop
using their medication. The results also highlight the need to
educate patients regarding their medication, including the
importance of compliance with medications that are optimally
effective with daily use — such as INS — and the expected time
frame for onset of response, which should be relatively rapid
for an antihistamine or nasal decongestant but may be
somewhat slower for INS, particularly in more severe AR.?

Acute rhinosinusitis and nasal polyposis:
association with allergic rhinitis and
impact on sleep
Besides having a direct negative impact on sleep because of AR-
associated nasal congestion, allergic rhinitis may also be a
predisposing factor for the development of two other conditions
that may have significant negative effects on sleep quality — nasal
polyposis and rhinosinusitis — although the majority of nasal
polyps are seen in patients with non-allergic rhinitis.2®®** Like
allergic rhinitis, both nasal polyposis (specifically, inflammatory
eosinophilic polyposis) and rhinosinusitis are characterised by
degranulation of mast cells and influx of eosinophils,
cytokines/chemokines, and their mediators.2®®% Both of these
associations, however, require further investigation.?+

Nasal polyps are growths that develop in the nasal and
sinus membranes and extend into the nasal cavity, causing
obstruction and interference with breathing. Nasal polyposis
also impairs sense of smell*** and has been found to impact
negatively on QOL and sleep.® Intranasal corticosteroids are
effective in treating nasal polyposis, possibly by down-
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regulating the expression and production of cytokines such as
IL-5, which effectively reduces the number of eosinophils.®
Intranasal corticosteroids attenuate rhinitis symptoms,
improve nasal breathing, and reduce polyp size. Intranasal
corticosteroids may partially prevent recurrence of polyps,
thus potentially reducing or delaying the need for
treatment.?>%

Intranasal surgery traditionally has been the most common
approach to treatment of nasal polyps. However, evidence-
based guidelines published in a recent European Academy of
Allergology and Clinical Immunology (EAACI) position paper
recommend the use of INS as first-line treatment for nasal
polyposis.®®* The EAACIs detailed schematic approach to
diagnosis and management highlights QOL issues with
respect to polyposis and recommends use of INS sprays for
patients with mild conditions and INS drops for patients with
disease of moderate severity. Surgical approaches, such as
polypectomy and functional endoscopic sinus surgery are
considered for severe cases, but even then INS are
recommended as postoperative adjunctive therapy.*

To date, however, there have been only a few published
studies focusing on INS treatment outcomes in nasal
polyposis. Small short-term studies from the 1990s examined
the use of aqueous and powder forms of budesonide®*° and
found it to be efficacious in the treatment of small- to large-
sized polyps. Other studies in patients with severe or bilateral
polyposis found evidence of similar efficacy and tolerability of
fluticasone propionate or beclomethasone dipropionate, with
some evidence that fluticasone had a more rapid onset of
action.*2 However, these reports lack the kinds of sizable
effects that can be translated into practical application in a
clinical setting.'®® The largest of these studies included fewer
than 150 patients, with most enrolling fewer than 100
individuals, and the longest study was of only six months’
duration. Moreover, none of these study drugs was found to
have an effect on olfactory impairment. The EAACI position
paper has highlighted the need for a long-term follow-up
study of a cohort of patients with polyposis as a priority area
for future research.*

Mometasone furoate is an INS indicated for treatment of
nasal polyposis in the United States.™ In 354 subjects with
bilateral nasal polyps and significant congestion/obstruction,
mometasone furoate 200 pg given once or twice daily over 4
months significantly reduced bilateral nasal polyp grade score
(p<0.001 and p=0.010, respectively) and congestion/
obstruction (p=0.001 and p<0.001, respectively) compared
with placebo. The twice daily regimen was more effective in
reducing congestion/obstruction. Significant improvements
were also seen in the secondary endpoints of anterior
rhinorrhea, postnasal drip, and loss of smell.®® These results
were confirmed in a similarly designed 4-month trial in 310
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patients with bilateral nasal polyps.*® In that trial,
mometasone furoate 200 pg once or twice daily produced
greater reductions in polyp grade at endpoint compared with
placebo, with differences reaching statistical significance for
twice daily dosing (p=0.04). Both regimens achieved
statistically superior improvements from baseline in
congestion and/or obstruction score vs placebo by the end of
the first month.

Budesonide is another INS that has been studied for the
management of nasal polyps, although it is not currently
approved for this indication.?*>*” In 183 patients with
moderate-sized nasal polyps causing clinically significant
symptoms, budesonide aqueous nasal spray at a dose of 128
Kg once or twice daily, or 256 pg once daily for eight weeks
significantly reduced polyp size (p<0.01) and improved peak
nasal inspiratory flow (p<0.001) compared with placebo.*®
Combined and individual symptom scores (blocked nose,
runny nose, and sneezing) and sense of smell also improved
significantly in all budesonide-treated groups. These findings
were confirmed by results of a similarly designed 8-week trial
comparing budesonide 140 pg once or twice daily, 280 ug
once daily, or placebo in 157 patients with symptomatic
bilateral nasal polyposis.* Polyp size was significantly
reduced by the 280 pg once daily dose and the 140 pg twice
daily dose, and all three budesonide doses significantly
reduced symptom scores.**”

In addition to their role in the treatment of nasal polyposis
specifically, INS may play a major role in the management of
acute and chronic rhinosinusitis with or without nasal polyps,
according to the EAACI guidelines.®® Acute rhinosinusitis is an
upper respiratory tract disorder primarily caused by viral
inflammation of the nasal and sinus mucosal membrane that
is often followed by a bacterial infection. Symptoms include
congestion, purulent discharge, and postnasal drip, as well as
headache and facial pressure.®*'*® Interestingly, sleep
disturbance, fatigue, nasal blockage, and nasal discharge
were more reliable predictors of a rhinosinusitis diagnosis
(confirmed by computed tomography scan) than were
headache or facial pain or pressure.’*® Most patients with
symptoms of acute rhinosinusitis are treated with antibiotics;
however, the viral nature of most rhinosinusitis infections
suggest that antibiotics may be overused.****

Patients with chronic rhinosinusitis, and chronic
rhinosinusitis with nasal polyposis, commonly present with
nasal obstruction, nasal discharge, facial pressure, pain, and
hyposmia of prolonged duration.*? Recent evidence suggests
that chronic rhinosinusitis and chronic rhinosinusitis with
nasal polyposis are distinct entities with separate
inflammatory pathways and cytokine profiles.*? Antibiotics
and INS are the mainstay of treatment for chronic
rhinosinusitis, while primary treatment for chronic sinusitis
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with nasal polyposis consists of combination systemic and
INS.*2 The efficacy of INS in these conditions is thought to be
secondary to the re-establishment of sinus ostia patency.*?

Intranasal corticosteroids, either as adjuncts to antibiotics,
or as monotherapy, have shown positive effects on acute
rhinosinusitis symptoms in several large, placebo-controlled
trials. Two small-scale studies in pediatric patients with acute
sinusitis found that budesonide may be useful as ancillary
treatment to antibiotics and was effective for the reduction of
such sleep-disruptive symptoms as headache, stuffiness,
cough, and nasal discharge.***** Studies in patients with
maxillary, recurrent, or acute sinusitis have found that use of
flunisolide or mometasone as adjunctive treatment is well
tolerated and significantly more effective for the reduction of
symptoms than antibiotic therapy alone.*****” A University of
Michigan Health System Guideline for Clinical Care has cited
high-dose INS spray formulations as likely to be effective in
acute and chronic rhinosinusitis, but has indicated that more
research is required.**®

Only limited clinical evidence is currently available to
support the role of INS as monotherapy for acute
rhinosinusitis. In a double-blind trial of 981 patients with
acute rhinosinusitis, mean morning/evening major symptom
score was significantly improved with mometasone furoate
200 pg monotherapy twice daily for 15 days compared with
amoxicillin monotherapy for 10 days (p=0.002) or placebo
(p<0.001).*® Patients receiving mometasone furoate were
more satisfied with symptom relief compared with patients in
the amoxicillin or placebo groups, and there was no
indication of recurrence of rhinosinusitis or susceptibility for
bacterial infection after INS therapy was discontinued.*® The
greatest symptom improvement was for night waking, an
important finding given the prevalence of sleep impairment in
this population.”*® The EAACI has cited a need for future
research comparing INS monotherapy with antibiotics in
patients with intermittent or persistent rhinosinusitis.*

Conclusions

The deleterious impact of AR-associated sleep impairment on
various aspects of the patient’s life is an important
component of AR morbidity that may be under-recognised
and under-treated by healthcare providers.*** Nasal
congestion, which is one of the most bothersome and
prevalent symptoms of AR, is thought to be the leading
symptom responsible for rhinitis-related sleep problems.
Pharmacologic management of AR should strive to improve
daytime and night-time symptoms. Therapies that specifically
reduce inflammatory cells and mediators, and produce relief
of clinical symptoms, should also improve sleep quality and
result in improved overall QOL.* Intranasal corticosteroids are
a current mainstay of therapy for AR. Results of a number of
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clinical trials demonstrate that INS effectively reduce the nasal
and ocular symptoms associated with AR, especially
congestion, improve sleep quality, and decrease daytime
somnolence. Intranasal corticosteroids have also proved to be
effective in reducing symptoms of acute rhinosinusitis and
nasal polyposis, both of which also negatively impact on sleep
quality. Intranasal corticosteroids are considered safe due to
their low systemic bioavailability.
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