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ABSTRACT

The selection of specific pharmacotherapy for patients with allergic rhinitis (AR) depends on several factors, including age,
most prominent symptoms, symptom severity, patient preference, cost, and comorbid conditions. Guidelines focus on immediate
symptoms and monotherapy. However, given the often variable course of disease, understanding symptom patterns, and
recommending intervention transitions among agents and classes (and from alternative single and combination medications)
can aid in optimization of treatment. This review focuses on considerations for combination therapy for AR, particularly in the
context of step-up and step-down treatment, and individual symptoms and comorbidities that may benefit from such treatment
(e.g., asthma). Relevant clinical studies for treatment of AR and of AR with comorbid asthma and information on treatment
guidelines were identified through MEDLINE searches from inception through 2012. Search terms and phrases included
"allergic rhinitis," "asthma," "treatment guidelines," and "stepwise treatment." Stepped methodology is individualized
according to patient-specific factors and severity of disease. A possible step-up/step-down approach might move through five
stages: step 1, for mild intermittent symptoms, intranasal or oral antihistamine, as needed; step 2, daily intranasal antihis-
tamine (an oral antihistamine or leukotriene antagonist may be considered as an alternative); step 3, daily intranasal
corticosteroids (INS); step 4, combination INS and intranasal antihistamines; step 5, further add-on therapy options in severe
cases. A step-up/step-doion approach to AR pharmacotherapy based on patient response may hold the potential for optimal
control of AR symptoms while minimizing side effects and cost of treatment.

(Allergy Asthma Proc 34:301-311, 2013; doi: 10.2500/aap.2013.34.3676)

Allergic rhinitis (AR) affects -10-30% of American
adults an.d as many as 40% of children.'̂  It is a

significant cause of morbidity because of symptoms,
reduced quality of life (QOL), lost work and school
days, compromised work and school productivity, and
increased medical treatment costs. '̂̂

The traditional classification of AR as either seasonal
or perennial, depending on the individual's sensitiza-
tion to seasonal/cyclic pollens or year-round allergens
{e.g., dust mites and artimal dander), is often inaccu-
rate, because sensitization to multiple seasonal aller-
gens may result in continual disease, whereas sensiti-
zation to "perermial" allergens may result in sporadic
symptoms due to episodic exposure [e.g., animal dan-
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^ International guidelines for classification and
treatment of AR, such as Allergic Rhinitis and Its Im-
pact on Asthma (ARIA), categorize AR as either inter-
mittent or persistent and mud or moderate-severe to
guide initial therapy.^ To further refine the analysis of
symptom severity, the US Joint Task Force on Practice
Parameters for AUergy and Immimology developed a
modified seven-point visual analog scale for grading
severity of nasal and nonnasal symptoms of AR and
their effects on QOL.̂  This scale (not yet validated)
scores nasal symptoms such as sneezing, congestion,
itchy nose, and runny nose in a range from none to
unbearably severe.

Ongoing monitoring of rhinitis control to guide op-
timization of therapy is important after the initial ther-
apeutic intervention, particularly given the often vari-
able course of the disease. Toward that end, a recently
developed, validated, patient-completed instrument,
the Rhinitis Control Assessment Test, may help iden-
tify patients whose nasal and ocular symptoms are not
adequately controlled, thus signaling the need for a
change in management or referral to a respiratory spe-
cialist.^ The reliability, validity, and responsiveness of
the six-question form of the Rhinitis Control Assess-
ment Test (RCAT; Fig. 1) were recently shown in a
study of 402 subjects recruited from allergist or oto-
laryngologist offices, after content validity was es-
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1. During the past week, how often did you have nasal congestion?
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5.

6.
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During the past week, how often did vou sneeze?

Never

G 5
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Sometimes
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Never
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G'
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Extremely often
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did your nasal or other allergy symptoms interfere mth your
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All the time
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During the past week, how often did vou avoid anv activities ffor example, visiting a house nith a
dog or cat, gardening) because of your nasal or other allergy symptoms?

Never
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During die past week, how well were
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G 5
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Sometimes
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Often
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your nasal or odier allergy* symptoms controlled?
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Not at aU
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Figure 1. The Rhinitis Control Assessment Test (RCAT). (Reprinteti with permission Ref. 6.)

tablished in a separate group of 58 patients.^ Use of
such an instrument is similar to the approach used in
asthma management, in which national treatment
guidelines endorse the use of patient-rated screening
tools {e.g., the Asthma Control Test) that gauge the
level of disease control to help physicians provide
the most effective treatment plan.'''^

This review focuses on considerations of combina-
tion therapy for AR in the context of transitioriing
among symptomatic medication classes in a step-up
and step-down approach that can be adjusted to symp-
tom severity, individual symptom patterns, and co-
morbidities (e.g., asthma) that may benefit from such
treatment.

METHODS
Relevant clirücal studies of treatment of AR with and
without comorbid asthma and information on treat-
ment gtddelines were identified through searches of
the EngUsh language literature indexed on MEDLINE
from inception to present. Search terms and phrases in-
cluded "allergic rhinitis," "asthma," "treatment guide-
lines," and "stepwise treatment."

OVERVIEW OF PHARMACOLOGIC
TREATMENT
Optimal treatment of AR requires (1) patient education
on the disease, goals of therapy, proper medication
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Mild Intermittent AR

STEPl

Preferred:
Intranasal or oral

AH PRN

STEP 2

Preferred

Daily intranasal AH

Alternatives

Oral AH or
leukotriene

antagonist may be
considered

STEP 3

Daily INS

Alternatives

Oral AH + oral
leukotriene

antagonist (if
tolerability/

preference issues
with intranasal

medication)

- • Severe

STEP 4

Preferred

Daily INS+
intranasal AH

Alternative

Oral AH + oral
leukotriene

antagonist (if
tolerability/

preference issues
with intranasal

medication)

> Persistent AR

STEPS

Preferred

Daily INS+
intranasal AH

Possible additional
therapeutic options

Consider oral
decongestant, brief

course of topical
decongestant, or
oral leukotriene

antagonist;
omalizumab.

though labeled only
for asthma, may be
of benefit. A brief

course of oral
corticosteroids for

severe uncontrolled
allergic rhinitis may

also be an
appropriate option.

Step Up if
Needed

First check
adherence,

environmental
control, and
comorbid
conditions

Assess Control

RCAT may be
useful

Step Down if
Possible

After AR is well
controlled for

at least several
weeks

Figure 2. Step therapy algorithm for pharmacologie treatment of allergic rhinitis. Each step should include patient education, environmental

control, and management of comorbidities. ADR, adverse drug reaction; AH, antihistamine; AR, allergic rhinitis; INS, intranasal

corticosteroid; PRN, as needed. (Based on information from Refs. 1, 4, and 9.)

administration, trigger avoidance, use of appropriate
envirorunental controls, and adherence; (2) pharmaco-
therapy; and (3) in certain patients, immunotherapy
(not addressed in this review), during which pharma-
cotherapy may still be required.^'^ A proposed phar-
macologie treatment algorithm for AR derived from
evidence-based treatment guidelines and consensus
panel findings is presented in Fig. 2.̂ '*'̂  Patient moni-
toring ~2-4 weeks after a treatment regimen is initi-
ated will help assess symptom control and enable the
clinician to adjust therapy to be more or less intensive
(step up/step down), as needed.

STEPPED PHARMACOTHERAPY
Optimal management of AR is individualized, based
on the severity and duration of each patient's specific
symptoms and the presence of any comorbidities. Ini-
tial treatment with a single agent may progress to
combination treatment with multiple classes of phar-
macotherapy, and a step-up/step-down approach is
recommended using these agents in a manner indi-
cated by continuing monitoring of the degree of rhini-
tis control. '̂̂ ° For example, step 1 would be initiated for

the patient with mild intermittent symptoms, with treat-
ment progressing through each succeeding step if symp-
toms remain uncontrolled. A simplified progression con-
cordant with evidence-based treatment guidelines and
consensus panel recommendations might be as follows:
Step 1. Intranasal or oral antihistamine, as needed
Step 2. Dauy intranasal antihistamine (an oral antihis-
tamine or leukotriene antagorüst may be considered as
an alternative)
Step 3. Daily intranasal corticosteroid (INS)
Step 4. Dauy combination INS and intranasal antihis-
tamine
Step 5. If symptoms remain uncontrolled, consider
adding oral decongestant, brief course of topical de-
congestant, or oral leukotriene antagonist; although
omalizumab is indicated orüy for asthma, evidence
suggests that it may be beneficial in AR as well. A brief
course of oral corticosteroids for severe uncontrolled
AR may also be an appropriate option.

At each stage, if the patient responds to treatment, the
physician may consider reverting to a lower step, tak-
ing into consideration for that individual patient the
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magnitude of current symptoms, exposure factors (in-
cluding sensitization to allergens known to be orúy
seasonably present), compliance issues, potential ad-
verse effects, and costs. Similar to reconunendations in
the National Asthma Education and Prevention Pro-
gram guidelines for asthma management,^ ̂  once AR
control is achieved and maintained for at least several
weeks, it is reasonable for the clinician to consider
decreasing treatment to a less intensive step of phar-
macologie therapy. Monitoring is necessary regardless
of the direction in which therapy is moving. Eor in-
stance, although many patients may be apparently sen-
sitized to a purely seasonal allergy, symptoms can
persist after pollen season is over^ and should be mon-
itored for continuing treatment.

SINGLE-AGENT PHARMACOTHERAPY
Potential monotherapy considerations for patients
with AR include INSs, oral anühistamines, intranasal
antihistamines, leukotriene modifiers, intranasal mast
cell stabilizers, oral decongestants, intranasal decon-
gestants, intranasal saline, and intranasal anticholin-
ergic agents.

Intranasal Steroids
INSs have been identified by U.S. and international
guideline corrmiittees as the most effective medication
class for controlling the four major AR symptoms:
sneezing, nasal itching, rhinorrhea, and nasal conges-
tion. '̂* Their superior efficacy has been shown in nu-
merous clinical trials, meta-analyses, and systematic
reviews.̂ ^"^^ At their recommended dosages, all INSs
have indicated an excellent safety profile.̂ ^~^° Of note,
the newer INSs (ciclesonide, fluticasone furoate, fluti-
casone propionate, and mometasone furoate) have fa-
vorable pharmacokinetic characteristics that minimize
their systemic bioavailability (<1%) versus older INSs.
Based on their well-established efficacy and safety, INS
agents are recommended as first-line therapy by both
national and international task forces for moderate-to-
severe intermittent rhinitis and persistent rhinitis of
any severity.^'* INSs are available as aqueous nasal
sprays and, with the 2011 discontinuation of chloroflu-
orocarbon nasal aerosols because of environmental con-
cenis, in newer aerosol hydrofluoroalkane formulatioris
{e.g., beclomethasone dipropionate and ciclesorüde).^ '̂̂
Some patients may prefer the aqueous formulations,
whereas many others may choose treatment with the
aerosols. Preference matters, because satisfaction with a
drug product increases the likelihood of adherence to a
therapeutic ^^*

Oral Antihistamines
Oral H^-antagonist (inverse agonist) antihistamines re-
duce sneezing; itching of the nose, throat, and palate;

and rhinorrhea, but have only a mild effect on nasal
congestion. ̂ '̂  Oral antihistamines may also reduce al-
lergic conjunctivitis symptoms, which are often associ-
ated with AR.'̂  Second-generation oral antihistamines
{e.g., loratadine, desloratadine, fexofenadine, cetirizine,
and levocetirizine) are preferred, because they are as-
sociated with little or no risk of the sedation, perfor-
mance impairment, and/or anticholinergic effects in-
cluding dry/blurry eyes associated with older agents.
Thus, second-generation oral antihistamines may be
considered for first-line treatment, particularly for
those who can not tolerate nasally administered agents
or who have mirümal congestion but are particularly
bothered by cutaneous itching and/or itchy, watery
eyes.3'9'25

Intranasal Antihistamines
In addition to their Hj.antagonist effects, intranasal
antihistamines {e.g., azelastine and olopatadine) exhibit
anti-inflammatory effects in vitro on mast ceU stabiliza-
tion, interleukins, cytokine expressions, neural mecha-
nisms, and cellular migration. '̂ ^ Given the role of in-
flammatory mediators in AR, this dual activity may
represent an advantage of intranasal antihistamines over
their oral counterparts.^^

Unlike oral antihistamines, intranasal antihistamines
have been associated with markedly reduced nasal
congestion in several clinical trials.^'' A total of 554
patients with moderate-to-severe SAR received twice-
daily intranasal azelastine for 2 weeks in two placebo-
controlled U.S. trials.'̂ ^ Similarly, the efficacy of olopa-
tadine was assessed in two 2-week multicenter studies
totalling 1240 patients with SAR. '̂'̂ ° In all four studies,
mean reduction from baseline in total nasal symptom
score (TNSS) was significantly greater with intranasal
antihistamines versus placebo. Reductions in individ-
ual nasal symptom scores were also statistically sigriif-
icant, including reduction in nasal congestion in one
azelastine study and one olopatadine study. In the
other studies, nasal congestion improved numerically
but not significantly versus placebo.^^"^"

Eindings from several clinical studies suggest that
intranasal antihistamines are superior to oral antihis-
tamines in reducing TNSS.̂ '̂̂ '̂ "̂ '' In three such studies,
intranasal antihistamines also reduced nasal conges-
tion significantly more compared with oral antihista-
mines.̂ '̂̂ '̂̂ ^ In two meta-analyses, intranasal antihis-
tamines yielded lower number-needed-to-treat values
than their oral counterparts.^ '̂̂ '̂̂ ^ Eurthermore, the
intranasal antihistamines have a decidedly more rapid
onset of action versus the oral agents. Studies have
shown that both azelastine and olopatadine produce
significant reduction in symptoms versus placebo
within 15-30 minutes.̂ '̂̂ ''"^^ Oral antihistamines gen-
erally require 2-3 hours before symptom reduction is
significantly different from
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The few published comparisons between INSs and
intranasal antihistamines show comparable or superior
efficacy for INSs."'̂ '̂**"*^ A 2002 meta-analysis of nine
studies comparing INS with azelastine in 648 subjects
reported significantly greater reductions in nasal
sjrmptoms with INS but no differences in ocular symp-
tom improvement.'^^ In contrast, a recently published
double-blind, randomized noninferiority comparison
of olopatadine nasal spray and fluticasone propionate
in 130 patients with seasonal AR (SAR) showed com-
parable reductions from baseline in 2-week reflective
and instantaneous TNSS with both agents (45.4% for
olopatadine and 47.4% for fluticasone).^'^ Similarly, two
separate 2-week double-blind trials in patients with
SAR reported comparable reductions from baseline in
TNSS for azelastine and fluticasone nasal sprays ad-
ministered as monotherapy (24.8% versus 27.1% for
azelastine versus fluticasone in one study [n = 151];
and 16.4% versus 20.4% for azelastine versus flutica-
sone in the other [n = 610])."̂ '*^

Based on the available evidence, intranasal antihis-
tamines are a first-line consideration for intermittent
symptoms of any severity and for mild persistent
symptoms. They are an option for moderate-to-severe
persistent symptoms and may certainly be considered
as a rescue medication to relieve breakthrough symp-
toms, based on their quick onset of action.^^ Intranasal
antihistamines may be considered for add-on or com-
bination therapy with an INS for patients who are
inadequately controlled on monotherapy (see Combi-
nation Pharmacotherapy section later in *'̂

Leukotriene Modifiers
Leukotriene receptor antagonists (LTRAs) have shown
efficacy comparable with that of oral antihistamines
(with loratadine as the usual comparator) in producing
statistically significant improvement in nasal symp-
toms in patients with SAR or perennial AR.^-'^^-*^"^" AS
monotherapy, LTRAs are less effective than INSs for
^ j ^ 51,52 YYiQ combination of an LTRA and an oral an-
tihistamine is superior to either agent alone but com-
parable or. inferior to INSs in reducing AR S5nTip-
toms.̂ '̂ '̂̂ ^ These observations are supported by a
meta-analysis of 11 studies of LTRAs in 4004 patients
with AR, in which INSs reduced mean dauy rhinitis
symptom scores (in absolute terms) 12% more than
LTRAs; LTRAs improved nasal symptom scores 5%
more than placebo, and oral antihistamines improved
nasal symptom scores 2% more than LTRAs.̂ ^ Al-
though LTRAs can not be considered a preferred treat-
ment option because of their efficacy profile, they are
not uncommonly used in patients with both upper and
lower airway disease and should be considered part of
the pharmacotherapy armamentarium.

Mast Cell Stabilizers
The mast ceU stabilizers cromolyn sodium and nedo-
cromil can be considered for first-line pharmacologie
treatment for mild intermittent AR, particularly in chil-
dren, because of their safety profüe.^^ They are effec-
tive in episodic AR, before anticipated allergen expo-
sure, e.g., kl which case they protect against allergic
response for 4-8 hours.^ However, mast ceU stabilizers
are less effective than either INSs or antihistamines.^^
Therefore, in moderate-to-severe AR in children, INSs
are the treatment of choice;̂ ^ the safety profile of mo-
metasone furoate and fluticasone furoate have led to
their Food and Drug Administration approval for use
in children as young as 2 years of age.

Decongestants
Oral and intranasal decongestants exert a vasoconstric-
tive effect via the al- and a2-adrenoreceptors on the
nasal capacitance vessels responsible for mucosal
swelling and associated nasal congestion.^ Increased
nasal patency occurs within 5-10 minutes after intra-
nasal administration and within 30 minutes after oral
administration.'' Monotherapy with oral vasoconstric-
tors in AR is typically Kmited to cases in which con-
gestion is the sole or most bothersome sjonptom,^ as
associated, dose-related side effects include insomrda,
anxiety, tremors, palpitations, and increased blood
pressure. The daily use of topical decongestants for
longer than a week may result in tolerance and re-
bound congestion.

Anticholinergic Agents
Intranasal ipratropium bromide controls nasal secre-
tory output via inhibition of parasympathetic function
within the nasal mucosa. Therefore, it is primarily ef-
fective in controlling watery anterior nasal discharge,
with little impact on postnasal drip or other nasal
symptoms and a very limited role as monotherapy

3

COMBINATION PHARMACOTHERAPY
Results of clinical studies of combination treatments
for AR have shed light on their potential place in.
therapy.

INSs and Oral Antihistamines
Results of most studies combining INSs with oral an-
tihistamines indicate that the combined treatment pro-
vides no signiflcant advantage versus INS mono-
therapy at improving TNSS and total symptom scores
(TSS).̂ *'̂ ^ For example, in a multicenter, randomized,
double-blind, placebo-controlled clinical trial of 702
patients for 15 days, adding loratadine to mometasone
furoate nasal spray (MFNS) provided no sigrdflcant
benefit over MFNS monotherapy for symptoms of
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However, in a study in 95 patients with AR,
MFNS plus desloratadine or montelukast showed sig-
nificantly greater improvement in TNSS scores versus
MFNS monotherapy.^^ A recent investigation found
that when eosinophil survival was induced by nasal
mucosa human epithelial conditioned media, com-
bined MFNS and desloratadine inhibited survival sig-
nificantly more than either single drug (p < 0.01).̂ ^ The
potential clinical application of these in vitro findings
requires further study.

INSs and Intranasal Antihistamines
Results of several clinical trials suggest that combina-
tion therapy with INSs and intranasal antihistamines
may be more effective than either agent alone. In a
14-day, randomized, double-blind study, 610 patients
with moderate-to-severe nasal SAR symptoms re-
ceived either monotherapy with azelastine or flutica-
sone nasal spray, both sprays, or placebo.*'' The change
from baseline in TNSS was significantly greater in all
active treatment groups versus placebo, and combina-
tion therapy was statistically superior {p < 0.003) to
either active agent alone. TNSS improved by 28.4, 20.4,
and 16.4% with combination therapy, ÍNS mono-
therapy, and azelastine monotherapy, respectively.*''

Sinvüar results were seen in a randomized, double-
bund, multicenter, 2-week trial in w^hich 151 patients
with moderate-to-severe nasal SAR symptoms re-
ceived monotherapy with azelastine, ñuticasone nasal
spray, or both.*^ Combined therapy provided signifi-
cantly greater improvement from baseline in TNSS
compared with monotherapy with either agent (37.9%,
combination therapy; 27.1%, fluticasone monotherapy;
24.8%, azelastine monotherapy). A study of 779 sub-
jects with SAR treated with azelastine, fluticasone pro-
pionate, combined azelastine/fluticasone, or placebo
found significantly greater improvement in TNSS with
combined therapy versus either component alone or
placebo.^^ LaForce and colleagues showed comparable
efficacy between combination treatment with either
olopatadine plus fluticasone or azelastine plus flutica-
sone in a 2-week, randomized, double-blind, parallel-
group study.^° In research including >3000 patients, a
meta-analysis of three trials of a combined fluticasone
propionate/azelastine formulation showed the combi-
nation to reduce total nasal symptoms significantly
more than placebo or either active agent alone.̂ ^ Based
on these results, combination therapy with an INS and
a nasal antihistanüne is a reasonable consideration for
patients whose symptoms do not respond adequately
to monotherapy with either agent.^

INS and LTRAs
Studies have yielded variable results regarding the effi-
cacy of adding the LTRA montelukast to INS therapy. In

the study of MFNS plus desloratadine or montelukast
mentioned earlier, patients receiving combination treat-
ment showed significantly greater improvement in TNSS
scores compared with MESJS monotherapy.^^ In contrast,
Esteitie and colleagues reported that the addition of mon-
telukast had no beneficial impact on either QOL assess-
ments or on nasal sjrmptom scores in individuals with
perennial AR with residual symptoms despite 2 weeks of
treatment with fluticasone.^^ Results of a randomized
study in 90 patients with AR who received either flutica-
sone monotherapy, fluticasone plus cetirizine, or flutica-
sone plus montelukast indicated no statistically signifi-
cant benefit fiom the addition of montelukast or cetirizine
to fluticasone monotherapy.^

INS and Intranasal Decongestants
Combined administration of INS with intranasal de-
congestants would offer the theoretical potential for
both rapid onset from the decongestant and anti-
inflammatory activity plus protection from receptor
tachyphylaxis by the DSJS, yielding better efficacy than
either alone. Evidence from two recent trials suggests
that combined adrrürüstration may provide stronger
early treatment effect than UNÍS monotherapy while
providing a beneficial effect against tachyphylaxis or
rebound congestion from prolonged decongestant

64,65
use.

Oral Antihistamines and LTRA
Several studies have indicated that combining an oral
antihistamine and oral montelukast may be more ef-
fective than oral antihistamine monotherapy but is
generally less effective than INS monotherapy. Cingi
and colleagues conducted a 21-day randomized study
in 275 patients with SAR who received fexofenadine
alone, fexofenadine and montelukast, or fexofenadine
and placebo.^^ Active combination therapy yielded bet-
ter congestion relief, as measured by patient diary and
visual analog scale evaluations as well as rhinomanom-
etry and physical examination.^^ In the meta-analysis
of LTRA studies discussed earlier, 3 of the 11 studies
evaluated a combination of LTRA plus antihistanünes.
The combination was significantly more effective than
either agent alone but not more ef̂ fective than INS.̂ ^ A
systematic review of 17 studies of LTRA in 6231 adults
with SAR yielded similar findings in terms of the rel-
ative efficacy of monotherapy and combination ther-
apy with LTRA.̂ ^ Specifically, combination therapy
with LTRA and oral antihistamines produced greater
relief of eye symptoms compared with oral antihista-
mines alone, but INS was superior in reducing nasal
congestion compared with the same combination.^^
Rhinitis guidelines issued by the U.S. Joint Task Force
suggest that combined oral antihistamines and monte-
lukast may provide an alternative for patients with AR
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who are unresponsive to or not compliant with INS
treatment.^

Omalizumab
Omalizumab is a monoclonal anti-IgE antibody that
modulates allergic inflammation by reducing free IgE
and decreasing IgE receptors. Its primary use is in the
management of poorly controlled atopic asthma, al-
though it has been shown to be effective for AR in
allergen challenge studies and cUnical trials.̂ ®" °̂ Given
its high cost, reports of anaphylaxis, and lack of oral or
topical routes of administration, its role in the treat-
ment of AR will likely remain limited to those with
asthma as a comorbid ^̂ ^

symptoms the topical corticosteroid loteprednol, which
has a greatly reduced risk of increased intraocular pres-
sure compared with other topical steroids, may be con-

MATCHING TREATMENT TO SYMPTOMS
Optimal management of AR is based on each patient's
specific symptom profile. For example, for rhinorrhea
that is not fully controlled by other pharmacologie
agents, the addition of the topical anticholinergic agent
ipratropium could be indicated. '̂̂ ^ In patients with
congestion not adequately controlled by INS and/or
nasal antihistarrünes, addition of a decongestant may
be considered. Oral decongestants may be added to an
oral antihistamine to target congestion, the primary AR
s)rmptom not effectively treated by oral antihistamines
and the one that is considered the most bothersome by
many patients.^^'^^ Topical decongestants may be con-
sidered for short-term and possibly internüttent or ep-
isodic therapy of nasal congestion. Long-term use is
believed to carry potential for rhinitis medicamentosa^;
as noted previously, INS coadministration may atten-
uate the risk of tachyphylaxis/rebound congestion.̂ *'̂ ^

For patients with ocular symptoms accompanying
SAR (itching, watering/tearing, and redness), evi-
dence-based guidelines recommend INS as first-line
therapy for moderate-to-severe AR, with the addition
of intranasal antihistamines or cromone eye drops only
when ocular symptoms persist despite the use of INSs
or oral antihistamines.*' Meta-analysis and review of
data from randorrüzed placebo-controUed clinical trial
data indicates the efficacy of the INS drug class against
ocular AR symptoms,''®"^^ and two agents in the class
have Food and Drug Administration indication for
treatment of ocular symptoms.^°'^^ Intranasal antihis-
tamines have shown efficacy comparable with that of
intranasal steroids in several studies of ocular aUergy
symptoms and to that of oral antihistamines in at least
one study.^*'^^'^ Ocular antihistamine drops (whether
"pure" antihistamines such as antazoline or pheru-
ramine or antihistamines with mast cell stabilizing ac-
tivity such as olopatadine and bepotastine) are also an
appropriate add-on treatment option when ocular
symptoms are uncontrolled by an INS or intranasal or
oral antihistamines. '̂*'̂ -^^^^ In cases of severe ocular

COMORBIDITY CONSIDERATIONS
Rhinitis and asthma are linked by common epidemio-
logical and pathophysiological mechanism^s, leading to
the concept of "one airway, one disease."^ A conserva-
tive estimate by the ARIA work group proposed that
AR occurs in ~500 million people worldwide and that
~200 million people also have comorbid asthma.*
Symptomatic rhinitis can be associated with poor
asthma control and increased risk of exacerbations.^^
Optimal management of upper airway biflammation
may lead to better asthma control for patients in whom
asthma is poorly controlled.*'̂ ^

Trials of INS in patients with AR and comorbid
asthma have found benefits of these agents versus
placebo in lower airway hyperresponsiveness.^^'^'' INS
use may contribute to improved asthma control, which
could be expected to be associated with fewer exacer-
bations.̂ *'̂ ^ Indeed, investigations of asthma-related
emergency department visits or inpatient hospitaliza-
tions have found a lower rate of such events among
patients using INSs or, to a lesser degree, oral antihis-
tamines.^^^'^ It must be noted that despite some clinical
trial and retrospective evidence of their efficacy in
patients with AR and asthma, INSs are not considered
recommended asthma therapy.^^

Results of several studies of desloratadine in patients
with comorbid asthma and AR have shown improve-
ments in asthma and AR symptoms. In a 4-week, mul-
ticenter, parallel-group, double-bund trial in 331 sub-
jects with SAR and mild seasonal allergic asthma,^'
desloratadine compared with placebo significantly re-
duced mean morning/evening (A.M./P.M.) reflective
TSS for SAR (-4.90 versus -2.98; p < 0.001) and A.M./
P.M. reflective total asthma symptom scores {p = 0.023)
through days 1-15; the difference in A.M./P.M. reflec-
tive TSS for SAR remained significant for days 1-29.
Results of a 4-week, double-blind, placebo-controlled
trial of 924 patients with SAR and asthma showed
significantly improved asthma symptoms and reduced
ß2-agonist use with either desloratadine or montelu-
kast.^°° Both treatments also significantly improved
forced expiratory volume in 1 second in a subset of
patients with a forced expiratory volume in 1 second of
<80% of predicted normal at entry.

The efficacy of montelukast for comorbid AR and
asthma is also suggested by the results of an 8-week,
multicenter, open-label, observational study in patients
with AR and asthma who remained uncontrolled while
receiving inhaled corticosteroids with or without long-
acting ß2"agonists. Eight weeks after montelukast was
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added to therapy, 76.1% achieved asthma control, with
a statistically significant reduction in overall Mini Rhi-
nitis QOL questiormaire scores, representing clinically
sigrüficant improvement.^"^

Two studies of cetirizine in SAR patients with asthma
showed no consistent differences between cetirizine and
placebo in nasal congestion scores, albuterol use, or spi-
rometric lung function parameters.̂ ° '̂̂ °^ In one of tiie
studies, however, in which treatment was started just
before the onset of the fall pollen season, cetirizine main-
tained significanfly better symptom relief than placebo at
weeks 1-4, based on mean total rhinitis symptom
scores.̂ °^ In addition, there was significant improvement
in the total asthma treatment score at weeks 1-5.̂ °̂

World Health Organization and U.S. Approaches to
Pharmacotherapy
Both the ARIA guidelines (World Health Orgarüza-
tion) and the Practice Parameters on Rhinitis (Urüted
States) are referenced in this article and serve as the
basis for many of the recorrmiendations discussed
here.^'* There are differences, however, between the
two, and several Practice Parameter recommendations
are more consistent with current practice in the United
States. For example, the Practice Parameters look more
favorably than ARIA on the use of intranasal antihis-
tamines and oral LTRA in the management of AR.̂ °̂

CONCLUSIONS
Defining the optimal pharmacotherapy for AR should
be personalized for each patient and depends on mul-
tiple factors, including age, most prominent symp-
toms, symptom severity, patient preference, patient
adherence, and comorbid conditions. Ongoing moni-
toring of the patient's level of disease control is critical
to guide adjustments to therapy. A step-up/step-down
approach is warranted for continued control of the
variable AR symptoms while minimizing the adverse
effects and cost of medications.
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