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Summary

Clinical and

Allergic rhinitis (AR) is a common health problem that affects adults, adolescents and children
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and is often undiagnosed or inadequately treated. Because AR is not a life-threatening
disease, many patients do not seek medical treatment for their symptoms, and others self-
medicate with over-the-counter medications, often sedating antihistamines. However,

untreated or inadequately treated AR can substantially impair overall quality of life (QOL) by
causing fatigue, headache, cognitive impairment and other problems. The risk for comorbid
conditions, such as asthma, otitis media, and lymphoid hypertrophy with obstructive sleep
apnea, can increase, and the symptoms of AR can worsen if AR is not adequately treated.
Among the symptoms of AR, nasal congestion has been described by patients as the most
bothersome because it disrupts sleep, resulting in diminished daytime performance. A new
congestion screening tool, the Congestion Quantifier, has been developed to aid in the
diagnosis and treatment of AR and to help guide treatment decisions. Intranasal
corticosteroids (INSs) are recommended as effective pharmaceutical treatments for
controlling the symptoms of AR. Randomized, controlled trials in children and adults have
demonstrated that INSs relieve rhinitis symptoms, thereby improving QOL in individuals with
seasonal or perennial AR. Most INSs are approved for use in children > 6 years of age, but
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mometasone furoate and fluticasone furoate are approved for use in children as young as 2
years of age and fluticasone propionate for children >4 years old. Long-term benefits have
also been seen with the use of immunotherapy, although some patients, especially children,
resist the injections used in subcutaneous immunotherapy. Recent studies with sublingual

USA. immunotherapy have indicated that it might be an effective and well-tolerated alternative to
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Introduction

Allergic rhinitis (AR) is a very common disease, affecting
10-25% of the population world-wide [1-3]. In the United
States, AR was the fifth most prevalent chronic health
condition in the 1990s, occurring in 10-30% of adults and
up to 40% of children [4-7]. Seasonal AR, which had an
estimated prevalence of as much as 40% of the US
population, accounts for most cases of AR and is more
prevalent in children and adolescents [1]. In comparison,
during the same time period, Europe appeared to have a
lower prevalence of seasonal AR, ranging from 3% in the
United Kingdom up to 22.7% in Germany. Perennial AR has
a world-wide prevalence ranging from 1% in Switzerland
to 5% in the United States and to 13% in the United
Kingdom [1]. The prevalence of both types of AR has
increased over the past 40 years, possibly as a result of

changes in lifestyle and increased exposure to allergens
and airborne pollutants and/or irritants [1].

The actual number of individuals affected by AR may
be underestimated, because many are undiagnosed or do
not seek treatment from a physician. Surveys in Europe
and the United States concluded that AR was undiagnosed
in about one-third of adults with the condition, and that
only about 12% of people with AR sought prescription
treatment [8, 9]. The consequences of undiagnosed or
inadequately treated/untreated AR extend to an increased
risk for comorbid conditions (e.g. asthma, rhinosinusitis,
and otitis media), exacerbation of AR symptoms, impaired
quality of life (QOL), and diminished performance at work
or school [9-14].

This review discusses the extent to which AR is un-
diagnosed and untreated, or inadequately treated, and
how this, in turn, impacts health and QOL in both adults
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Detection of signs/symptoms of allergen sensitivity:
* Sneezing * Red, itchy, watery eyes ® Rhinorrhoea
® Congestion ® Oedema * Nasal secretions

Diagnostic testing:

¢ IgE antibody (skin prick; serum IgE antibody immunoassay)
* Blood eosinophilia ¢ total serum IgE levels ¢ nasal
challenge « RAST

Fig. 1. Diagnosis of allergic rhinitis.

and children. Intranasal corticosteroids (INSs) have been
shown to be effective for all of the nasal symptoms of AR
and are recommended for their treatment [15]. The results
of representative studies demonstrating the efficacy of the
INSs currently approved for use in the United States (i.e.
beclomethasone dipropionate, budesonide, flunisolide,
triamcinolone acetonide, fluticasone propionate, mome-
tasone furoate, and fluticasone furoate) in adults and
children with seasonal AR and in adults with perennial
AR are summarized.

Diagnosis

The effective treatment of AR begins with an accurate
diagnosis, which ideally will consider multiple factors
(Fig. 1). Although helpful, positive tests for allergen-
specific IgE are not sufficient for a positive diagnosis of
AR. Rather, physicians should review the clinical history
of a patient to differentiate allergic from non-allergic
rhinitis and to identify the specific allergens involved.
Ultimately, diagnosing AR involves looking at a constel-
lation of parameters, including positive family history, the
presence of comorbidities, and whether the symptoms
observed result from IgE-mediated inflammation [16].

Consequences of undiagnosed or inadequately treated/
untreated allergic rhinitis

Although the consequences of undiagnosed or inade-
quately treated AR are well known, epidemiological
studies and patient surveys have concluded that poor
diagnosis and undertreatment remain a persistent pro-
blem. A survey of a random sample of Danish adolescents
and adults (N=1149) found that AR was previously
undiagnosed in 32% who reported or were treated for

symptoms, and that 83% of those with moderate-to-
severe AR were untreated [8]. AR is often undiagnosed in
children, who typically are unable to articulate their
symptoms [17, 18]. Unlike adults, children rarely com-
plain about specific symptoms of AR. Instead, they com-
monly present with recurrent sore throats and upper
respiratory tract infections. The diagnosis of AR is there-
fore often missed and the child is treated inappropriately
with antibiotics [13]. Data from 1402 questionnaires of the
International Study of Asthma and Allergies in Childhood
revealed that although 16.8% of pre-schoolchildren had
non-cold-related nasal symptoms over a 12-month peri-
od, only 4% were diagnosed with AR by a physician [19].
When AR is undiagnosed, inadequately treated, or
untreated, symptoms (nasal congestion, rhinorrhea,
sneezing, and nasal itching) can have a substantial impact
on the individual’'s QOL [20-28] (Table 1). Untreated
symptoms can lead to fatigue, headache, cognitive im-
pairment or inability to concentrate, and other problems
[5, 13, 21-23]. Children with chronic AR typically have
hypernasal speech, fatigue, decreased appetite, and
growth retardation [11, 13]. Children with severe AR often
have facial manifestations of itching, mucosal oedema of
the nose and sinuses, and obstructed breathing [25, 26].

Comorbidities

Undiagnosed or poorly treated/untreated AR is also asso-
ciated with comorbid conditions, including asthma, acute
maxillary rhinosinusitis, otitis media with effusion or
chronic middle ear effusions, and lymphoid hypertrophy
with obstructive sleep apnea (OSA), as well as disordered
sleep with consequent behavioural and learning problems
and diminished performance or productivity at work and/
or school [1, 6, 13, 22, 24, 28-31]. For example, 60-78%
of patients with asthma have coexisting AR, and from
19% to 59% of patients with AR experience asthma [8, 32,
33]. AR has also been implicated as a factor contributing
to acute maxillary rhinosinusitis in approximately
25-30% of patients compared with 16.5-19.5% of con-
trols [30].

Nasal inflammation from AR can contribute to otitis
media and otitis media with effusion [34]. Epidemiologic
data indicate that 40-500% of children over 3 years of age
with chronic otitis media have documented AR, and that
patients with AR, particularly children, have a higher risk
of eustachian tube dysfunction [31, 34, 35]. A study of
middle ear effusions and adenoidal tissue biopsies from 45
patients aged 2-18 years undergoing simultaneous tym-
panostomy tube placement for otitis media with effusion
and adenoidectomy for adenoid hypertrophy found that
in the 24% who were atopic, allergic inflammation
occurred on both sides of the eustachian tube, supporting
the concept that the middle ear is part of the unified
airway in atopic individuals [36]. However, a connection
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Table 1. Impact of untreated symptoms of allergic rhinitis on health and quality of life

General Population

Physical complaints: headache, fatigue (disrupted sleep), impaired physical functioning [5, 20, 21]
Cognitive impairment: reduced ability to concentrate, decreased verbal learning, slower decision-making and psychomotor speed, slower cognitive

processing, difficulties with working memory [21-23]
Emotional functioning: lower positive affect, emotional distress [20, 22]
Workplace performance: absenteeism, loss of productivity [9, 14, 24]
Children [11, 13, 25-28]

General physical findings: hypernasal speech, fatigue, decreased appetite, poor growth

Facial manifestations of mucosal oedema and itching: allergic shiner, salute or crease

Facial manifestations of obstructed breathing: gaping mouth, chapped lips, elongated face, dental malocclusions

Educational problems: learning impairment, frequent school absences, poorer performance in school, difficulty in concentrating

between AR and otitis media is not accepted by all
authorities [1].

Adenotonsillar hypertrophy is frequently present in
children with AR [13, 37]. A study of 28 children with
seasonal AR and documented hypersensitivity to birch
tree pollen found a significant increase in adenoid size in
71% and a decrease in nasopharyngeal cavity volume in
93% during the pollen season [38]. These changes dis-
appeared in 90% of the children after the pollen season. In
young children, nocturnal snoring and OSA are associated
with adenotonsillar hypertrophy and chronic rhinitis, and
in children with habitual snoring, the presence of allergy
increases the risk of OSA [39]. Among 39 children with
habitual snoring who were referred to a sleep disorders
clinic, 14 (36%) had a positive multi-antigen radioaller-
gosorbent test (RAST): higher than expected for the
general population [39]. The frequency of OSA was 57%
in those with positive RAST results compared with 40% in
those with negative RAST results (P<0.01) [39].

Nasal congestion

AR frequently causes nasal congestion, which is thought
to contribute to sleep-disordered breathing (SDB). In a
population-based sample, participants who experienced
night-time symptoms of AR for five or more nights a
month were significantly (P<0.0001) more likely to report
habitual snoring, chronic excessive daytime sleepiness, or
chronic non-restorative sleep than those who rarely or
never had symptoms [40]. Participants who reported nasal
congestion due to allergy were 1.8 times more likely to
have moderate-to-severe SDB than those without nasal
congestion due to allergy [40].

Nasal congestion appears to be the symptom associated
with the most severe consequences for individuals in
whom AR is inadequately treated or untreated. Recent
surveys of AR sufferers in the United States and Europe
identified nasal congestion as the predominant symptom
reported by respondents [41, 42]. An internet survey of
individuals with AR or those who were primary caregivers
of a child with AR, which was conducted in the United
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States from May to June 2004, found that nasal conges-
tion was the symptom that 50% of adults and 63% of
children most wanted to prevent, and the one that was
most likely to prompt a visit to a physician [41] (Table 2).
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 [41]. The effect of nasal congestion
on sleep increased as the severity of congestion intensified
- from 71% in respondents with mild congestion, to 83%
in those with moderate congestion, to 90% in those with
severe congestion [41]. Of 1034 adult respondents who
were employed, 59% reported that nasal congestion
impaired their job performance, 42% were not able to
concentrate, and 36% reported poor productivity [41].

A survey of patients from five countries (France,
Germany, Italy, Spain, and the United Kingdom) in July
and August 2005 sought to establish the nature of allergy
symptoms, the prevalence of congestion, and the impact
of congestion on sleep [42]. At least 49% of 3036
respondents reported nasal and/or sinus congestion of
any severity, and the majority of those reporting conges-
tion said that it made breathing normally difficult. Con-
gestion also had an adverse effect on the quality and
quantity of sleep, and on the respondents’ ability to
function normally the next day (Fig. 2).

A brief, recently validated screening tool can be used to
identify individuals with nasal congestion and help

Table 2. Respondents’ ratings of self-reported nasal congestion
(N=2002) [41]
Adults Children
(%) (%)*
Most bothersome AR symptom 48 58
Symptom most wanted to prevent 50 63
Symptom most likely to trigger a physician visit 54 69
Symptom affects sleep by
Causing night-time awakening 51 49
Making it difficult to fall asleep 48 49

*Rated by primary caregiver.
AR, allergic rhinitis.
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"When I'm suffering from

% characterizing as

congestion, | often find it difficult to..." —
Italy
Fall asleep without trouble 47% = 70%
Feel rested during the day 35% — 50%
Sleep enough to feel rested in morning 32% - 68%
Sleep without snoring 20% — 47%
Spain
Fall asleep without trouble 50% m— 29%
Feel rested during the day — 36%
Sleep enough to feel rested in morning 36% — 26%
Sleep without snoring —_— 23%
France
Fall asleep without trouble 54% mm—p 86%
Feel rested during the day 36% [ 75%
Sleep enough to feel rested in morning 40% — 77%
Sleep without snoring 40% — 61%
Germany
Fall asleep without trouble 33% — 74%
Feel rested during the day 31% — 74%
Sleep enough to feel rested in morning 39% — 78%
Sleep without snoring 43%  m— 57%
UK
Fall asleep without trouble 33% — 73%
Feel rested during the day 23% — 80%
Sleep enough to feel rested in morning 35% - 73%
Sleep without snoring 30% — 63%

Fig. 2. Negative impact of nasal congestion on sleep by country [42].

patients determine if they should seek medical treatment
[43]. The Congestion Quantifier was initially developed to
have 13 questions about the impact of stuffiness/conges-
tion on patients’ lives. The seven categories quantifying
the most deleterious effects of congestion, including
headache/sinus pressure, rhinorrhea, and impairment of
work and sleep, are included in the seven-item subset of
the Congestion Quantifier — the CQ7 (Table 3). The CQ7
allows patients to quantify the occurrence of these effects
during the past week using a scale of zero (none of the
time) to four (all of the time) [43]. This screener can be
completed by patients and used by patients and physi-
cians together to identify treatable congestion symptoms.

Poor or disrupted sleep associated with AR causes
behavioural and learning problems in children and

diminished performance and loss of productivity in adults
(Table 1). Frequent AR-related absences from school lead
to poor academic performance among children [9, 28, 29].
In addition, frequent sneezing and nose blowing by the
child during the allergy season may disrupt the classroom
and annoy classmates [29]. Children with AR may feel
isolated, making them frustrated, sad, and angry [44].
Among adults, employees with allergies who report using
no medication show a 10% decrease in productivity
compared with workers without allergies [24]. A survey
of more than 8000 US employees at 47 locations found
that 55% experienced AR symptoms for an average of
52.5 days, were absent 3.6 days per year as a result of the
condition, and were unproductive 2.3 h per workday when
experiencing symptoms [14]. When AR is inadequately
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Table 3. Seven-Item Congestion Quantifier

None of  Alittleof Someof Mostof  Allof
During the past week, how often did you the time  the time the time  the time  the time
M Have nasal stuffiness? Odo 01 02 a3 04
B Have sinus pressure in your face? Oo O1 02 O3 04
B Have to breathe through your mouth because you couldn’t breathe through your nose? [ 0 01 02 03 04
W Have difficulty completely clearing your nose, even after repeated blowing? 0o 01 02 o3 04
B Have any of these symptoms affect your work, learning in school, or other Oo O1 02 O3 04
things you needed to do?
B Awaken in the morning with nasal stuffiness, blockage, or congestion? 0o 01 02 o3 04
B Have your sleep affected by nasal stuffiness, blockage, or congestion? 0o 01 02 O3 04

treated or untreated, the costs of treating comorbid con-
ditions increase substantially [45]. Indeed, medical costs
for patients with asthma and AR are 46% higher than for
those with asthma only [46].

Auvailable treatments for allergic rhinitis

Separate surveys in the United States of individuals with
self-reported AR found that 82% were taking a prescrip-
tion or over-the-counter (OTC) medication for allergy
symptoms [6, 41]. A survey of 2355 individuals with AR
conducted in 2004 found that 81% (n = 1925) were taking
medication to treat their allergies, of whom 60% (1146)
were receiving a prescription medicine [41]. Only 13% of
those taking any type of allergy medication were ‘very
satisfied” with their treatment, and those who were dis-
satisfied with a prescription medication were twice as
likely to report that symptoms, especially nasal conges-
tion, recurred most of the time after they took the
medication [41]. Although INSs have been recommended
as first-line treatment for this condition since 2001 in the
guidelines issued by the Allergic Rhinitis and its Impact
on Asthma Workshop Group, only 25% of respondents in
the 2004 survey were taking an INS either alone or in
combination with another prescription or OTC medication
[1, 41, 47]. In addition, only 30% of survey respondents
with severe congestion were using INSs - the agents
recommended for this condition [1, 41].

Many individuals with AR self-medicate with OTC
products, and 47-52% use OTC antihistamines [48]. In
one survey, nearly 60% of those self-treating AR were
using an OTC sedating antihistamine, which have been
associated with diminished performance at work or
school, and a significantly increased risk of work-related
and other accidents [5, 6, 49-53]. Using a health claims
database, a retrospective cohort study compared rates of
injury in 12 106 patients initially prescribed diphenhydra-
mine and 24968 patients initially prescribed loratadine
[53]. Injury rates in the 30 days before prescription were
comparable in the diphenhydramine and loratadine
groups (128 and 125 per 1000 person-years, respectively).
However, during the 30 days after the initial prescription,
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the injury rate increased to 308 per 1000 person-years in
the diphenhydramine group compared with 137 per 1000
person-years in the loratadine group. An estimated 55%
of the injuries in the diphenhydramine group were attri-
butable to the drug [53].

Intranasal corticosteroids

The efficacy of INSs (i.e. beclomethasone dipropionate,
budesonide, flunisolide, triamcinolone acetonide, flutica-
sone propionate, mometasone furoate, and fluticasone
furoate) for the treatment of nasal symptoms of AR has
been demonstrated in multiple randomized, double-blind,
placebo-controlled trials in adults and children with
seasonal AR and in adults with perennial AR [1]. The
results of representative studies are summarized in Table 4
[54-62]. Overall, these studies show that INSs improve
nasal symptoms (i.e. congestion, itching, rhinorrhea,
sneezing) and relieve sinus pain and pressure. Evidence is
also emerging that some INSs may relieve ocular symp-
toms (i.e. itching/burning, tearing, redness) as effectively
as oral non-sedating antihistamines [62-64]. By reducing
the symptoms of AR, INSs have also improved the QOL
issues associated with the disorder [58-61, 65]. Overall, a
vast body of clinical evidence demonstrates that INSs
effectively relieve nasal symptoms in children and adults
with seasonal and perennial AR, and that they are well
tolerated, with the most common side-effects reported
being headache and epistaxis.

Budesonide aqueous nasal spray. Double-blind, placebo-
controlled trials conducted before 2000 have shown that
intranasal budesonide effectively relieves symptoms of
seasonal and perennial AR in adults and children [1]. More
recently, the efficacy of budesonide aqueous nasal spray
(128 mcg once daily) was evaluated in a double-blind,
randomized, placebo-controlled, multi-country study in
children (N=202) aged 6-16 years with perennial AR [59].
Compared with placebo, budesonide was associated with
statistically significant improvements in morning and
evening combined nasal symptom scores (blocked
nose-+runny nose+sneezing) and peak nasal inspiratory
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Table 4. Major single- and double-blind clinical trials demonstrating efficacy of intranasal corticosteroids in allergic rhinitis

Patients (N)/Age/
Intranasal treatments Reference Dx Duration Results
Mometasone furoate (MF) Mandl et al. [54] N=550, 12-77 3 months MF significantly more effective than placebo (P<0.01) and
200 meg q.d. (n=181) years PAR comparable to FP in reducing total AM+PM daily nasal
Fluticasone propionate (FP) symptom score over the first 15 days of treatment
200mcg q.d. (n=183)
Placebo (n=184)
MF 200 mcg (n=122) Gawchik et al. [55] N=245, >12 14 days  Significantly greater improvements in daytime (P<0.01) and
Placebo (n=123) years SAR nighttime (P<0.05) nasal congestion, and total daytime and
night-time nasal symptoms with MFNS than placebo (P<0.017)
Triamcinolone acetonide Berger et al. [56] N=295,12-70 3 weeks  Both treatments produced statistically significant reductions from
(TAA) 220 mcg q.d. years spring baseline in total nasal symptom score and individual symptoms
(n=148) SAR (P<0.05), with no significant differences between treatments
Fluticasone propionate (FP)
200 mcg q.d. (n=147)
TAA 220 mcg q.d. (n=172)  Gross et al. [57] N=352,12-70 3 weeks Improvements in daily total nasal symptom scores were similar:
FP 200 mcg q.d. (n=180) years fall SAR 49.4% with TAA and 52.7% with placebo. For individual nasal
symptoms, the only significant difference between treatments
was a greater reduction in sneezing at week 2 with FP (P=0.046)
Rhinoconjuctivitis Quality of Life (QOL) Questionnaire scores
were similar for TAA and FP overall; for individual items FP
produced a significantly greater improvement in emotions
(P=0.04)
TAA 220mcgq.d. (n=75)  Lumry et al. [58] N=152, >18 3 weeks  Both TAA and BDP were effective in relieving nasal and ocular
Beclomethasone years SAR symptoms, with no significant differences between treatments.
dipropionate (BDP) Both agents were equally effective in improving heath-related
336 megb.i.d. (n=77) QoL
Budesonide (BUD) Fokkens et al. [59]  N=202, 6-16 6 weeks  BUD significantly more effective than placebo in improving peak
128 meg q.d. (n = 100) years PAR nasal inspiratory flow (P<0.001), combined and individual nasal
Placebo (n=102) symptom scores (P<0.01 to P<0.001), and overall evaluation of
treatment efficacy (P<0.001). Paediatric and adolescent QOL
scores (n = 76) were reduced, but the difference between BUD and
placebo was not significant
FP 200 mcg q.d. Bender et al. [60] N=60, 8-17 22 days  FP significantly improved nasal symptom control (P=0.03), nasal
Loratadine10 mg q.d. years SAR QOL score (P=0.03), and verbal memory (P<0.05)
Placebo
FP 200 mcg q.d. (n=101) Ratner et al. [61] N=206, >12 14 days  FP provided significantly greater relief than placebo for sinus pain
Placebo (n = 105) years SAR or and pressure (P<0.023) and nasal congestion (P<0.008)
PAR
Fluticasone furoate (FF) Kaiser et al. [62] N=299, >12 2 weeks  Significantly greater improvements with FF vs. placebo in daily
110 meg q.d. (n=151) years SAR reflective total nasal symptom score (P<0.001), daily reflective

Placebo (n=148)

total ocular symptom score (P=0.004) and patient-rated overall
response to therapy (P<0.001)

N, number of patients; PAR, perennial allergic rhinitis; SAR, seasonal allergic rhinitis.

flow (P<0.001 for all) [59]. In a subset of 76 Dutch
patients, QOL scores evaluated using the Pediatric and
Adolescent Rhinoconjunctivitis Quality of Life Question-
naires (PRQLQ and ARQLQ) for children aged 6-11 years
and those older than 12 years of age, respectively, were
improved, but the difference between budesonide and
placebo when questionnaires were combined was not
statistically significant, probably due to the relatively
small sample size. Budesonide was well tolerated and
showed an adverse events profile similar to that of the
placebo nasal spray [59].

Triamcinolone acetonide nasal spray/beclomethasone
dipropionate nasal spray. Three randomized, investiga-
tor-blind, parallel group trials of 3 weeks’ duration
compared triamcinolone acetonide aqueous nasal spray
(220 mcg/day) with either fluticasone propionate nasal
spray (200 mcg/day), each used once daily in the morning,
or beclomethasone dipropionate nasal spray (336 mcg/
day) used twice daily, in subjects at least > 12 years of
age with seasonal AR [56-58]. Both triamcinolone acet-
onide and fluticasone propionate groups showed similar
improvements in total nasal symptoms and individual
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nasal symptoms, and in Rhinoconjunctivitis Quality of
Life Questionnaire scores (RQLQ), which measure the
severity of symptoms and their impact on sleep, daily
activities, emotions, and practical problems [56, 57]. A
statistically significant difference between triamcinolone
acetonide and fluticasone propionate in effect on RQLQ
was not seen in either study, although treatment with
these drugs led to statistically significant improvements in
RQLQ from baseline. In the study with beclomethasone
dipropionate, both INSs were equally effective in relieving
symptoms of nasal stuffiness and discharge, itching, and
total eye symptoms, and improving QOL (as measured by
the RQLQ). However, patients preferred the odour and
taste of triamcinolone acetonide [58]. All INSs studied in
the three trials were safe and well tolerated and had
comparable safety profiles [56-58].

Fluticasone propionate aqueous mnasal spray. Rando-
mized, double-blind, placebo-controlled trials have
shown that fluticasone propionate (200 mcg/day) is effec-
tive and safe for the treatment of patients 4 years of age
and older with seasonal or perennial AR [60, 61, 66]. A
study of 22 days’ duration in children and adolescents
found that fluticasone propionate (200 mcg/day) but not
loratadine (10 mg/day) significantly improved nasal
symptoms (i.e. congestion, itching, rhinorrhea) (P=0.03),
QOL (ARQLQ) (P=0.03), and verbal memory (P<0.05)
[60]. A multi-centre study in symptomatic children aged
12 years and older with either seasonal or perennial AR
found that, compared with placebo, treatment with fluti-
casone propionate once daily in the morning provided
significantly greater relief of nasal congestion (P<0.008)
and associated sinus pain and pressure (P<0.023) [61].
Fluticasone propionate was well tolerated, with an inci-
dence of drug-related adverse events similar to that seen
in placebo-treated patients [61].

Mometasone furoate nasal spray. Results of double-blind,
placebo- and active-controlled, multi-centre studies have
demonstrated that mometasone furoate nasal spray
(200 mcg/day) once daily in the morning relieves symp-
toms of both perennial and seasonal AR in patients 12
years of age and older, including patients with severe
rhinitis [54, 55]. Additionally, mometasone furoate nasal
spray (100 or 200 mcg/day) once daily in the morning has
demonstrated efficacy and both systemic and topical
safety in relieving the symptoms of perennial and seaso-
nal AR in patients 3-11 years of age [67, 68]. In subjects
> 12 years of age with seasonal AR, mometasone furoate
was associated with significantly greater improvement in
daytime (P < 0.01) and night-time (P=0.017) total nasal
symptoms, and daytime cough severity (P<0.05) com-
pared with placebo [55]. Complete or marked relief of
symptoms was reported by twice as many patients receiv-
ing mometasone furoate as placebo [55]. In a 3-month,
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randomized, double-blind, parallel group study in 550
adults and children with perennial AR, mometasone
furoate was significantly superior to fluticasone propio-
nate (200 mcg/day) in relieving nasal congestion at day 29
and week 8 (percent improvements in nasal congestion
scores from baseline of 53% vs. 45% and 56% vs. 48%,
respectively; P=0.04 for both) [54]. Mometasone furoate
was well tolerated in these trials, with no evidence of
tachyphylaxis in the 3-month trial in subjects with
perennial AR [54, 55].

Fluticasone furoate nasal spray. Fluticasone furoate was
approved by the US Food and Drug Administration in
April 2007 for the treatment of symptoms of seasonal and
perennial AR in adults and children 2 years of age and
older [69, 70].

In a 2-week clinical trial (N=299) with adults and
adolescents aged > 12 years with seasonal AR, fluticasone
furoate (110 mcg/day) was associated with significantly
greater improvements than placebo in the daily reflective
total nasal symptom score (P<0.001), the daily reflective
total ocular symptom score (P=0.004), and the overall
RQLQ score (P<0.001) [62]. Seventy-three percent of
fluticasone furoate-treated patients compared with 52%
of placebo-treated patients reported improvement in their
overall response to therapy, which was rated significant/
moderate by 42% and 21%, respectively. Fluticasone
furoate was well tolerated, the most common treatment-
related adverse events being headache and epistaxis [62].

Immunotherapy

Long-term, beneficial effects have been reported with the
use of subcutaneous immunotherapy (SIT) in studies of
persons with AR, with and without asthma. In a study of
36 patients with AR or asthma to tree pollen, subjective
symptom relief was maintained with SIT at the same level
at 6 years as that reached at the end of 3 years. Decreases
in skin sensitivity, as measured by skin prick tests, were
also maintained in approximately 86% of AR patients and
68% of asthma patients. None of the AR patients devel-
oped asthma [71]. Another study involved 54 adults with
tree-pollen-induced AR (n = 28), asthma (n = 1), or rhinitis
and asthma (n = 25). At the end of the 3-year immunother-
apy period, symptom scores were reduced to one-tenth of
the starting level, a reduction that enabled patients to
tolerate 30 times more pollen than before treatment [72].
Whereas SIT has been the principal approach to im-
munotherapy in the treatment of AR, research has focused
increasingly on sublingual immunotherapy (SLIT), which
has the advantage of a treatment period limited to before
and after the pollen season in those with seasonal AR. SLIT
also may be the preferred formulation for immunotherapy
in children, who may have an aversion or fear of injection.
A study of 88 children, 5-15 years of age, with a history of
tree-pollen-induced allergic rhinoconjunctivitis with or

Journal compilation © 2008 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 1-10



8 M. G. Stewart

without seasonal asthma for >2 years, concluded that
treatment with SLIT led to significant reductions in symp-
toms (P=0.01) and medication scores (P=0.04) after 18
months. The treatment was well tolerated [73].

A limitation of immunotherapy is that it must be taken
daily during the allergy season (and throughout the year
for perennial AR) for optimal efficacy, thus making
compliance a potential problem.

Managing allergic rhinitis comorbidities

The basic techniques for managing comorbidities asso-
ciated with AR are essentially the same as those used for
AR, i.e. allergen avoidance, selection of appropriate phar-
maceuticals, and immunotherapy. Comorbidities are
thought to arise when allergic triggers that affect the nose
affect other areas associated with the airway, including
the nasopharynx, lungs, and middle ear [11]. The INSs
have been shown to reduce the symptoms of AR as well as
those of asthma, such as increased bronchial responsive-
ness to allergen challenge and exercise-induced broncho-
constriction [11]. Antihistamines can be effective in
patients with mild intermittent AR and asthma. In patients
with AR and bacterial rhinosinusitis, the combined use of
INSs and antibiotics has been shown to be more beneficial
than the use of an antibiotic alone [11]. For otitis media,
initial treatment involves selection of an appropriate
antibiotic, e.g. amoxicillin. When AR is also present,
allergen avoidance and antihistamines are recommended
initially, followed by INSs or intranasal cromolyn [74]. An
antihistamine/decongestant combination may benefit
patients with allergen-induced eustachian tube dysfunc-
tion, thus potentially alleviating symptoms of otitis media
with effusion [11, 42].

Systemic corticosteroids have also been found to relieve
symptoms of AR, as well as the swelling and inflammation
associated with comorbidities of AR such as eustachian
tube dysfunction, rhinosinusitis, and asthma [11]. An
additional systemic treatment for patients with AR, with
or without asthma, is immunotherapy [11, 75]. Immu-
notherapy may also be useful in reducing symptoms
involving other organ systems and is usually considered
when environmental controls and pharmacotherapy have
been ineffective [11].

Discussion and conclusions

AR is a common health problem affecting at least one-
third of adults and children in the United States, but is
often undiagnosed or inadequately treated/untreated.
Many patients do not seek medical treatment for symp-
toms of AR, and others self-medicate with OTC medica-
tions, often sedating antihistamines. These agents are
associated with decreased performance at work or school,
and significantly increase the risk of accidental injuries.
Lack of or inadequate treatment of AR can substantially

impair overall QOL by causing fatigue, headache, sinus
pain, cognitive impairment and/or inability to concen-
trate, and other problems. Children with AR have more
frequent absences from school and may experience beha-
vioural problems. Comorbid conditions associated with
AR, such as asthma, otitis media, and lymphoid hypertro-
phy with OSA, can be especially problematic in children
when their AR is not treated.

People with AR describe nasal congestion as the most
bothersome rhinitis symptom and the one they most want
to prevent because it disrupts sleep, resulting in dimin-
ished daytime performance, and is a factor in OSA and
habitual snoring. Effective treatment of AR is related to
accurate diagnosis. As a first step towards controlling
congestion, a congestion screening tool, the Congestion
Quantifier, may help patients determine if nasal conges-
tion is a significant component of their AR symptoms and
help guide treatment decisions. The most potent agents
currently available for the treatment of AR are INSs, two
of which, mometasone furoate and fluticasone furoate, are
approved for use in children as young as 2 years of age.
Numerous clinical studies in children and adults have
demonstrated that by reducing rhinitis symptoms, parti-
cularly nasal congestion, INSs also improve QOL in
individuals with AR.
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