
In today’s cost-conscious healthcare
environment, physicians and clinical
pharmacists, especially those working

in managed care, must weigh economic
evidence as well as clinical evidence when
making therapeutic choices for their
patients.1 Allergic rhinitis (AR) is the most
common atopic disorder in the United
States.2 Economic estimates of the burden
of illness to the patient, the patient’s fam-
ily, and society are significant in terms of
healthcare costs, lost productivity, and

impaired quality of life.3 Direct expendi-
tures for AR treatment are in the billions
of dollars, and indirect costs associated
with the disease are even higher.4 Clearly,
AR and its cost-effective management are
of considerable importance to patients,
healthcare providers, and managed care
organizations. 

The primary and least expensive treat-
ment for AR is allergen avoidance.
However, it is often impractical or impossi-
ble to achieve due to unavoidable environ-
mental factors. When pharmacotherapy is
indicated, treatment is directed at the
inflammatory processes underlying the
disease. Intranasal corticosteroids are the
gold standard of therapy for symptoms of
AR.3 These anti-inflammatory medications
have prolonged local action, few side
effects, and few, if any, systemic effects. In
addition, they effectively relieve symptoms
of allergic and nonallergic rhinitis.
Currently, 6 intranasal corticosteroids are
available in the United States. Although
the 6 medications have not been directly
compared in a single trial, results from sev-
eral comparison trials suggest that all of
the intranasal corticosteroids have approx-
imately equivalent efficacy.5 When used at
recommended doses, they are generally
safe; however, differences among drugs
with respect to adrenal effects have been
reported.6 What may differentiate intranasal
corticosteroid sprays are their relative cost-
effectiveness and the sensory attributes (eg,
odor, taste) of their formulations. Patients
express preferences when given a chance to
compare characteristics of their nasal
sprays.7 The importance of patient satis-
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Abstract
Current medical guidelines for allergic rhinitis,

a highly prevalent disorder, recommend an
intranasal corticosteroid as a safe and effective
pharmacotherapeutic option. The 6 intranasal cor-
ticosteroids available in the United States have
approximately equivalent efficacy, although their
formulations differ and patients express prefer-
ences for specific products. While they are all gen-
erally safe at recommended doses, patient
preference may increase willingness to adhere to a
treatment regimen, a major goal when long-term
therapy is required. Another important factor
involves the direct costs of treatment associated
with each intranasal corticosteroid. This review
presents comparative economic data from a retro-
spective study using a large managed care data-
base as well as data from controlled clinical
studies comparing patient preferences for specific
attributes of 4 intranasal corticosteroids. When
possible, comparative data from clinical trials that
assess patient preference, potential treatment
adherence, and costs, as well as their interrela-
tionships, should be considered when evaluating
intranasal corticosteroid use in the managed care
setting.
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faction with treatment should not be under-
estimated; to be effective, an intranasal
corticosteroid must be used regularly, and
lack of adherence to the therapeutic regi-
men can thwart even the best management
efforts. 

This paper reviews the costs associated
with AR, the utility of intranasal cortico-
steroids for AR treatment, and compara-
tive economic and patient preference data
from controlled clinical studies. 

. . .ECONOMIC IMPACT OF
ALLERGIC RHINITIS . . .

The economic repercussions of AR are
likely to be underestimated because the
majority of people with AR symptoms
diagnose and treat themselves. More than
85% of patients with AR reportedly do not
seek medical attention for their condi-
tion.4 Direct medical expenditures for
those who do seek treatment include the
costs of office visits, emergency depart-
ment visits, hospitalization, and drug ther-
apy.8,9 A cost-of-illness study conducted

by Malone et al showed that in 1996, 23.7
million cases of AR were reported in the
United States and the overall direct costs
of treatment exceeded $3 billion.4

Patient self-care is not without cost;
indeed, the indirect costs to patients and
the healthcare system associated with
untreated or inadequately treated AR may
exceed the direct costs of treatment.10-12

The indirect costs of AR may include days
missed from work or school; costs to
employers and society associated with
decreases or losses in productivity and
performance; and decrements in health-
related quality of life, including a dimin-
ished capacity for activities of daily living.
Not only do persistent rhinitis symptoms
interfere with productivity at work and
school, but self-medicating with sedating
over-the-counter medications can lead to
further performance impairment.8,10,13,14

In 1998, absenteeism and reduced pro-
ductivity because of allergies cost US com-
panies more than $250 million.15,16 

The most significant source of indirect
costs is the expense of treating comorbidi-
ties triggered or exacerbated by AR.17-20

People with allergic rhinitis have a 3-fold
increased risk of asthma compared with
healthy individuals.21 The costs of treating
potential complications of AR, including
asthma, sinusitis, and otitis media, were
approximately $4 billion in 1996.4 A sum-
mary of the clinical and economic impact
of AR is provided in the Table.4,12,15,16,22,23

Not surprisingly, indirect costs are low-
est when AR is adequately treated and
highest when the disease is inadequately
treated. Thus, the effectiveness of patient
care strongly influences the economic
burden of AR.

. . .CLINICAL FINDINGS IN 
ALLERGIC RHINITIS . . .

AR may be seasonal, caused by aller-
gens released from grass, tree, or weed
pollens; or perennial, caused by animal
dander, dust mites, or molds. Airborne
allergens are the primary trigger for the
allergic response. Many of them cannot be
avoided. The allergic response is charac-
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Table. Clinical and Economic Impact of Allergic Rhinitis

Clinical Impact
■ In 1996, 23.7 million cases of allergic rhinitis were reported in

the United States, with 15.9 million of these cases occurring in
patients younger than 45 years of age.22

■ The number of reported cases of allergic rhinitis represents only
approximately 13% of the total number of existing cases.4

Direct and Indirect Costs

■ In 1996, the overall direct costs of treating allergic rhinitis
exceeded $3 billion; an additional $4 billion was spent to treat
related comorbidities triggered or exacerbated by the disease.12

■ In 1997, allergic rhinitis was the reason for more than 7.8 mil-
lion office visits to primary care physicians.22,23

■ In 1997, more than 40 million office visits were made to pri-
mary care physicians for related comorbidities of allergic rhini-
tis (asthma, sinusitis, and suppurative otitis media).23

■ In 1998, increased absenteeism and reduced productivity
because of allergies cost US companies more than $250 mil-
lion.15,16

■ In 1999, costs for prescription antihistamines and intranasal
corticosteroid sprays exceeding $3 billion and $1 billion,
respectively.12
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terized by the accumulation of inflamma-
tory cells, such as eosinophils, basophils,
lymphocytes, monocytes, and neu-
trophils, in the nasal mucosa.24

Consequent fluid exudation leads to nasal
congestion, which is arguably the most
debilitating symptom of AR. Obstruction
of the nasal and sinus passages and/or the
eustachian tubes can lead to infections,
otitis media, sinusitis, and nasal polypo-
sis.13,17,18 Other symptoms of AR include
sneezing, rhinorrhea, nasal itching, itchy
and watery eyes, conjunctivitis, postnasal
drip, and a dry, irritated throat.25

Although immunotherapy offers the
possibility of a cure, it is reserved for cer-
tain patients, such as those with discrete,
identified allergies who are willing and
able to comply with the required pro-
longed course of therapy. For the majority
of patients with AR, pharmacotherapy is
indicated for symptom relief, and in most
cases, includes an intranasal cortico-
steroid to combat the inflammatory
processes underlying the disease.

. . .PHARMACOTHERAPY WITH
INTRANASAL CORTICOSTEROIDS . . .

Six intranasal corticosteroid prepara-
tions are available in the United States:
beclomethasone dipropionate, budes-
onide, fluticasone propionate, mometasone
furoate, flunisolide, and triamcinolone ace-
tonide. Their respective safety and efficacy
profiles in AR have been established in clin-
ical trials and do not vary markedly among
agents.5 Their mechanisms of action
involve reduction of fluid exudation and
reducing the number of circulating inflam-
matory cells, including lymphocytes,
basophils, mast cells, macrophages,
eosinophils, and neutrophils.24 By acting
directly on inflammation, they relieve nasal
congestion, reduce membrane permeabili-
ty, inhibit both early- and late-phase reac-
tions to allergens, minimize nasal
secretions and rhinorrhea, and modulate
sensitivity to nasal irritants.8,24,26

Dosage and Administration 

Intranasal corticosteroids are most

effective when started several days before
allergen exposure and should be used on a
regular, rather than an as-needed, basis.3

Clinical practice guidelines recommend
tapering the intranasal corticosteroid dose
to the lowest level necessary to maintain
relief once nasal symptoms are under con-
trol.8 Treatment is usually begun about 2
weeks before the beginning of the allergy
season. After the season ends, the spray
may be prescribed for an additional 2
weeks to control any residual mucosal
hyperreactivity.8,26

Adverse Effects

Intranasal corticosteroids are usually
well tolerated, with only minor variations
in safety profiles among drugs within the
class.5,27-30 In most cases, adverse effects
are not severe enough to warrant discon-
tinuation of therapy. Potential adverse
effects include local irritation and epi-
staxis. Nasal septal perforation has
occurred in rare cases and may result
from repeated placement of the spray
nozzle against the nasal septum.31 A pri-
mary advantage of topical delivery of cor-
tico-steroids is that they act locally
rather than systemically, thereby mini-
mizing or eliminating systemic side
effects.26

Measures of hypothalamic-pituitary-
adrenal (HPA)–axis function have been
used to determine the potential systemic
effects of the intranasal corticosteroids.
To date, no reports of adrenal crisis or
chronic adrenal failure have been made in
association with this class of products.5,32

In a study of 6- to 12-year-old children
with AR, treatment with triamcinolone
acetonide at doses of 220 and 440
mg/day for 6 weeks had no significant
effect on HPA-axis function after corti-
cotropin stimulation.33 In children, the
greatest concern regarding intranasal
corticosteroid use is the potential to have
an adverse effect on growth. Indeed,
beclomethasone nasal spray has shown
some negative effects on growth in 1
study, and is not recommended for chil-
dren.34 However, this is not a class effect,
as other intranasal corticosteroids do not
appear to affect growth.30,35

Assessment of Intranasal Corticosteroid Use in Allergic Rhinitis
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. . .COSTS OF INTRANASAL 
CORTICOSTEROIDS IN

MANAGED CARE SETTINGS . . .

Although clinical and economic out-
comes assessments have some commonal-
ities, they have important differences.
Clinical decisions are usually made from
the perspective of what is best for the indi-
vidual patient. In contrast, economic
assessments are often conducted with a
broader perspective; that is, evaluating all
costs and benefits attributable to the
intervention, as demonstrated in large
numbers of patients, such as a managed
care setting.1 Liao et al conducted a retro-
spective economic study in which health
insurance claims from 37 managed care
organizations in the United States were
evaluated for medical and pharmacy costs
related to intranasal corticosteroid use for
treatment of AR.36 A total of 35 149
patients with AR who were 18 years of age
and older were treated in 1999 or 2000
with an aqueous formulation of an
intranasal corticosteroid. The most fre-
quently prescribed agents were budes-
onide, fluticasone, mometasone, and
triamcinolone acetonide. In this analy-
sis, patients who had AR treated with tri-
amcinolone acetonide incurred significantly
lower mean annual treatment charges,
classified as medical plus pharmacy
charges, as well as significantly lower mean
annual pharmacy charges than patients
receiving 1 of the 3 other aqueous cortico-
steroid intranasal sprays. Differences in mean
annual treatment charges between triamci-
nolone acetonide (mean annual treatment
charges, $667.69) and the other nasal
sprays were highly significant: mometasone
(mean annual treatment charges, $727.01,
P<.0001), fluticasone (mean annual
treatment charges, $763.51, P<.0001), and
budesonide (mean annual treatment
charges, $713.60, P<.015).36 Results of this
type of study, using insurance claims data
from a large number of patients enrolled in
managed care organizations, provide
insight into actual clinical trends. 

Cost-effectiveness analyses can be used
to quantify the costs and clinical conse-
quences of medical interventions.

Although clinical efficacy assessments
were not part of Liao’s retrospective study,
as mentioned, multiple studies have
shown the equivalent efficacy of available
intranasal corticosteroids.5,29,37 Given this,
it is not unreasonable to conjecture that
triamcinolone acetonide would be a more
cost-effective option than aqueous flutica-
sone, mometasone, or budesonide. 

More than cost, what may differentiate
intranasal corticosteroids to a greater
extent than any other characteristic are
their formulations. Patients can distin-
guish among the sensory attributes of
intranasal corticosteroids, and, when able
to directly compare products, they
express preferences for sprays with no
odor or taste.7 If the intranasal cortico-
steroid is objectionable, patients may not
be compliant or persistent with the pre-
scribed treatment regimen.

. . .PATIENT PREFERENCE AND 
TREATMENT ADHERENCE . . .

Patients experience the sensory attrib-
utes of the intranasal corticosteroid for-
mulation every time they administer the
drug. Patient preferences for such attrib-
utes should not be underestimated. In
order to be effective, the patient must use
the intranasal corticosteroid as pre-
scribed, in some cases for weeks or
months. Some sprays are comfortable to
use and well tolerated by patients, while
others may have an objectionable odor or
irritate the nasal mucosa or throat. If the
corticosteroid nasal spray irritates the
mucosa and has an unpleasant odor, the
patient may not use it, or will only use it
when desperate for relief. Without adher-
ence to the daily therapeutic regimen, the
drug may fail to provide the optimal bene-
fit.8 As noted, inadequate treatment of AR
can lead to exacerbation of other serious
conditions, such as asthma and sinusi-
tis.13,17 Therefore, patient acceptability
should be an important consideration
when making therapeutic choices.

Comparative Trials

In 2 studies comparing triamcinolone
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with fluticasone and mometasone7,38 or
triamcinolone with beclomethasone and
fluticasone,38 patients preferred the prod-
uct attributes of triamcinolone acetonide
aqueous nasal spray significantly more
than the other intranasal corticosteroids
because it was associated with milder
taste/no taste, less aftertaste, less odor/no
odor, preferred odor, greater moistness of
the nose and throat, and less irritation.
Additionally, in the first study, a multicen-
ter, randomized, double-blind, crossover
study of 95 adult patients with AR, signif-
icantly more patients reported they
would most prefer to receive a prescrip-
tion for triamcinolone acetonide aqueous
nasal spray compared with fluticasone
propionate or mometasone furoate (P
<.001).7 When questioned about poten-
tial compliance with therapy, 67% of
patients indicated they would definitely
adhere to aqueous triamcinolone ace-
tonide if it were prescribed for them,
compared with 55% for fluticasone and
50% for mometasone.7

. . .CONCLUSION . . .

Inadequately treated AR can result in
increased direct costs of resource utiliza-
tion, such as more office visits. Similarly,
it can lead to increases in indirect costs
related to absenteeism, productivity loss-
es, and declines in quality of life. A review
of insurance claims data from more than
35 000 patients taking various intranasal
corticosteroids demonstrated significant
differences in the costs associated with
use of specific medications within this
class. In addition to cost, results of patient
preference comparisons differentiate these
medications. Patients’ attitudes toward
features such as  taste, odor, irritation,
and moistness may influence adherence
to therapy. A lack of adherence may result
in suboptimal control of AR, potentially
leading to increases in both indirect costs
and direct costs to managed care.

Cost and patient acceptability are par-
ticularly important when treating AR in a
managed care setting. Additional cost-
effectiveness studies comparing intranasal
corticosteroids, including the effects on

indirect costs, are needed to better under-
stand economic outcomes associated with
the use of these medications. 
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