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ABSTRACT
Although environmental controls and immunotherapy have im-

portant roles in the management of rhinitis, pharmacotherapy is
the mainstay of most treatment programs. Before effective phar-
macotherapy can be instituted, correct diagnosis is required.
There are rhinitis subtypes (allergic, nonallergic,or mixed), which
influence pharmacologic choices. Correct diagnosis is, for a large
part, reliant on collection of a thorough patient history. After
correct diagnosis, a progressive management program can be
developed. The effectiveness of the treatment program is depen-
dent on accurate identificationof the role allergic and nonallergic
causes of rhinitis. (Allergy and Asthma Proc 24:163–169, 2003)

A variety of management strategies have been used to
treat rhinitis. The guiding principle in promoting a

successful outcome is the importance of fitting the therapy
to the diagnosis. Many factors must be considered in de-
signing an individualized treatment regimen. Of course, the
effectiveness of the medication itself is of prime impor-
tance. However, the value of adherence to treatment should
not be underestimated. To optimize compliance, the clini-
cian might also consider the potential side effects of the
medication, relative cost of the drug(s), patient preference
for drug delivery route (oral versus topical), and dosing
frequency. Although a comprehensive regimen that includes

several medications combined with saline washes may be
optimal, it is also important to consider patient convenience
with respect to integrating the regimen into the patient’s
schedule or combining it with concurrent medication regi-
mens. Patients also sometimes show strong preferences for
the delivery route and, initially, may resist nasal delivery
routes. These hesitancies can be allayed by establishing the
use of an intranasal inhaler and providing suggestions to
prevent local side effects. Patient education that integrates
instruction in the use of the intranasal inhaler and empha-
sizes the importance of adherence can be of great value.
Together, these efforts will help avoid both delays in relief
and unnecessary costs.

An additional, but not inconsequential, benefit of pre-
scribing an effective treatment is the possibility of lowering
the risk of onset of comorbid disease, including sinusitis and
asthma.1–5 This management goal can be achieved best by
treating the respiratory system as a whole, rather than treat-
ing isolated rhinitis symptoms.4–7 By asking pertinent ques-
tions—Is there evidence of asthma or bronchial hyperre-
sponsiveness? Is the rhinitis triggered by allergens, or are
both allergic and nonallergic components present?—the un-
derlying pathophysiologycan be addressed.8 A key element
of the diagnosis is determining whether the patient has
allergic, nonallergic, or mixed rhinitis.

Recently, rhinitis management approaches have empha-
sized preventive measures.9 Environmental control of the
home or workplace is aimed at removing exposure to rele-
vant allergens in patients with allergic or mixed rhinitis or
respiratory irritants in patients with nonallergic or mixed
rhinitis, to reduce symptoms.9,10 Obviously, avoidance ther-
apy requires identification of rhinitis triggers. Another mea-
sure that has been successful in patients with allergic rhinitis
is immunotherapy. In fact, some studies have indicated its
prophylactic value in preventing multiple sensitizations
and impeding the progression from allergic rhinitis to
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asthma.11–13 However, pharmacotherapy remains the cor-
nerstone of treatment for all types of rhinitis.

BROAD-BASED PHARMACOTHERAPY FOR
ALLERGIC RHINITIS

Allergic rhinitis is the quintessential immunoglobulin E
(IgE)-mediated reaction, occurring in two phases.14

Repeated low-dose exposure to certain allergens induces the
development of specific IgE antibodies in atopic individu-
als. On subsequent reexposure to the inhaled allergen, cross-
linking of these IgE molecules on the surface of mast cells
triggers the release of numerous mediators, including hista-
mine, leukotrienes, prostaglandins, and cytokines.15–19 Dur-
ing the early phase reaction, clinical symptoms occur within
minutes of allergen exposure, beginning with sneezing and
followed by an increase in nasal secretion.14,15,20 Within 5
minutes, airflow becomes reduced because of swelling of
the nasal mucosa. Most of these early symptoms are caused
by the binding of histamine to H1-receptors on mucous-
secreting cells, blood vessels, and nerve endings, which
leads to nasal secretion, vasodilation, vascular permeability,
and reflex cholinergic stimulation giving rise to enhanced
glandular secretion in the nose, itching, and sneezing.15,21

These acute symptoms usually abate within 1 hour.
A late-phase reaction occurs in approximately one-half of

rhinitis patients, manifesting as the recurrence of symptoms
4–8 hours later. Congestion is the predominant symptom of
the late-phase reaction, mediated primarily by histamine,
leukotrienes, and cytokines.15,20 The late phase also is char-
acterized by an increased sensitivity to the offending aller-

gen and other irritants, referred to as priming, and the
presence of chronic inflammation of the nasal mucosa, a
direct result of the influx of inflammatory cells, particularly
eosinophils and T-helper cells, and the concomitant release
of their mediators, especially cytokines.15–17

A wide spectrum of medications is used in the pharma-
cotherapy of allergic rhinitis, each drug interfering with a
different aspect of the underlying pathophysiology (Fig. 1).
Because of their competitive antagonism of histamine, an-
tihistamines reduce the early and, to a lesser extent, the late
reaction (Table I).21,22 Similarly, mast cell stabilizers im-
pede both phases, although anticholinergic agents only
partly modify the early phase reaction.23 Corticosteroids are
particularly effective at intervening in the late-phase re-
sponse and preventing chronic inflammation because of
their ability to inhibit the transcription of a variety of
regulatory genes involved in inflammation.24,25

Oral antihistamines are considered first-line treatment for
seasonal and perennial allergic rhinitis, a broad-based class
of drugs that reduce the symptoms of rhinorrhea, sneezing,
and itching.9 Although antihistamines also exert a partial
effect on nasal congestion, their effect is mitigated in part by
the impact of leukotrienes and other mediators on nasal
congestion. Because of their ability to cross the blood/brain
barrier and their lack of specificity, first-generation oral
antihistamines are associated with dopaminergic and cho-
linergic side effects, particularly drowsiness and cognitive
impairment.9,22 The second-generation oral antihista-
mines— cetirizine, loratadine, fexofenadine, and deslorata-
dine—represent a marked improvement over the first-gen-

Figure 1. Effects of pharmacologic therapy on pathophysiology of allergic rhinitis.
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eration agents, owing to their reduced effects on the central
nervous system, and receptor specification and long half-
life.9,26 The benefits of the second-generation antihista-
mines have been enhanced further by the development of
topical antihistamines such as azelastine, the intranasal de-
livery of which increases local drug concentration and limits
systemic distribution. Because of its expanded range of
activities, azelastine also relieves congestion and postnasal
drip, and nasal hyperreactivity.27,28

Both topical and oral second-generation antihistamines
also are endowed with additional anti-inflammatory activi-
ties that render them more effective. These include the
abilities to inhibit the synthesis and release of mediators,
impede chemotaxis by affecting the production of adhesion
molecules, inhibit the release of neurokinin, and alter tran-
scription.22,28–36 The other distinct advantage of the second-
generation antihistamines is their low side effect profile,
reduced sedation being particularly critical because rhinitis
itself can impair cognition.37 However, even in adults, first-
generation antihistamines are associated with an increased
risk of automobile accidents and occupational accidents.9

An alternative broad-based treatment for certain types of
allergic rhinitis are the mast cell stabilizers such as intrana-
sal cromolyn sodium. Although readily available without
prescription as Nasalcrom, this product must be adminis-
tered prophylactically before the start of allergy season or
exposure to a specific allergen because it functions by
preventing the degranulation and release of mediators from
mast cells. Also, for maximal effectiveness, it must be
administered several (up to four to six) times throughout the
day, which may influence compliance. Cromolyn sodium is
most effective when combined with other broad-based ther-
apies in severe cases of seasonal allergic rhinitis. Among the
safest rhinitis treatments available, mast cell stabilizers are
particularly useful in the pediatric and pregnant patients.9

Corticosteroids represent another broad-based treatment
that, by virtue of their wide range of anti-inflammatory
activities, are the most potent drugs available for treating
seasonal and perennial allergic rhinitis. Corticosteroids are
considered first-line therapy for moderate-to-severe cases of

rhinitis, effectively relieving most rhinitis symptoms. They
accomplish these effects by acting at cellular and molecular
levels to prevent the synthesis and release of cytokines;
inhibit the IgE-mediated release of basophil- and mast cell–
derived mediators; and reduce the recruitment and circula-
tory levels of proinflammatory cells, including mast cells,
basophils, neutrophils, eosinophils, lymphocytes, and
monocytes.39–45 These cellular effects ultimately diminish
the pathophysiological processes that lead to inflammation,
including vascular permeability, mucus secretion, and va-
sodilation.24

Six topical intranasal corticosteroids have been approved
in the United States for use in allergic rhinitis: beclometha-
sone, budesonide, flunisolide, fluticasone, triamcinolone,
and mometasone. Short courses of oral steroids may, on rare
occasions, be used for severe cases of rhinitis that fail to
respond to other treatments. Although the side effect pro-
files of the intranasal corticosteroids are a marked improve-
ment over those of oral steroids, caution is still required.
Local side effects can include nasal irritation and low fre-
quencies of ocular effects, bloody nasal discharge, and
septal perforation.9 Patients should be monitored continu-
ally for the presence of mucosal erosions, the predecessor to
septal perforation, and instructed to direct the spray away
from the septum. The potentially growth-suppressive effects
of intranasal corticosteroids in children also have raised
concern, although studies have indicated that fluticasone
and mometasone are relatively safe.45–48

SYMPTOMATIC TREATMENT OF RHINITIS

Another management strategy for treating rhinitis is a
symptomatic approach. This management strategy

bridges the overlap between allergic and nonallergic rhini-
tis, recognizing that the symptoms of allergic, nonallergic,
and mixed rhinitis, while resembling one another, require
distinct treatment approaches. As a result, this approach
highlights why treatment tailored to the diagnosis is supe-
rior to empiric treatment. For example, although congestion
often accompanies allergic rhinitis, congestion is the hall-

TABLE I

Effectiveness of Pharmacologic Therapy

Pharmacologic Agent Early
Phase

Late
Phase

Inflammation Congestion Rhinorrhea Sneezing Nasal
Itch

Ocular
Symptoms

Mast cell stabilizers 6 6 6 6 6 6 6 6
Anticholinergics 6 2 2 2 1 2 2 2
Decongestants 6 2 2 1 2 2 2 2
Topical corticosteroids 1 1 1 1 1 1 1 6
First-generation oral

antihistamines
1 2 ? 2 1 1 1 1

Second-generation
oral antihistamines

1 6 6 6 1 1 1 1

Topical antihistamines 1 1 6 1 1 1 1 1
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mark of nonallergic rhinitis, particularly vasomotor rhini-
tis.49 The congestion of vasomotor rhinitis is best treated
with the combined use of a topical antihistamine and an
intranasal corticosteroid (Table II). Nasal irrigation with
saline washes is also helpful when added to pharmacother-
apy. Severe cases of congestion might also require use of an
oral decongestant, such as pseudoephedrine. Decongestants
are a-adrenergic agonists that relieve nasal congestion by
controlling the blood supply to the nasal turbinates, al-
though their vasoconstrictive effects sometimes cause side
effects such as insomnia, loss of appetite, hypertension, and
nervousness. They should be used cautiously in patients
with cardiovascular conditions or hyperthyroidism.9 Pro-
longed treatment with decongestants is restricted to oral
agents, because topical decongestants can be used only for
periods of up to 1 week, to avoid rebound congestion and
rhinitis medicamentosa.9 Conversely, the congestion of al-
lergic rhinitis is best treated with the combined use of an
oral antihistamine and an intranasal corticosteroid, with or
without a decongestant. Addition of a topical antihistamine
to this regimen may provide improved relief in allergic
rhinitis patients with severe congestion. Headaches often
are a sign of congestion and can be managed with the use of
an intranasal corticosteroid plus an oral or topical antihis-
tamine for allergic or nonallergic rhinitis, respectively, ac-
companied by saline nasal irrigation. A topical decongestant
may be added to the regimen, if required, for short periods.

A similar treatment rationale is used in the symptomatic
management of postnasal drip. The most effective treatment
for postnasal drip in vasomotor rhinitis patients is the com-

bined use of a topical antihistamine and an intranasal cor-
ticosteroid, together with saline nasal irrigation. A topical or
oral anticholinergic agent can provide additional relief.
Topical anticholinergics such as ipratropium bromide effec-
tively reduce rhinorrhea but have limited effects on postna-
sal drip. Ipratropium bromide, available as an aqueous 0.03
or 0.06% solution intranasal spray, diminishes both the
severity and the duration of rhinorrhea, with modest effects
on congestion.50 Side effects are rare. Allergic rhinitis pa-
tients with postnasal drip benefit from the combined use of
an oral antihistamine and an intranasal corticosteroid, to-
gether with saline nasal irrigation, a topical nasal antihista-
mine, and/or an oral anticholinergic agent. This approach is
particularly effective in patients with perennial allergic rhi-
nitis.51 The presence of cough should be treated similarly to
postnasal drip, which often is the cause of the cough.
Treatment consists of a topical antihistamine for nonallergic
rhinitis or an oral antihistamine for allergic rhinitis, com-
bined with an intranasal corticosteroid, saline nasal irriga-
tion, and an oral or topical anticholinergic.

Symptoms typical of allergic rhinitis—primarily sneez-
ing, nasal itching, and rhinorrhea—benefit most from an
intranasal corticosteroid combined with an oral antihista-
mine, to which a topical antihistamine can be added for
additional symptomatic control.

Anosmia or hyposmia is a recalcitrant symptom that often
accompanies sinusitis or polyposis. It requires extremely
aggressive treatment with high-dose intranasal corticoste-
roids and saline nasal irrigation, and it may even require oral
steroids. For lasting results, the most effective management
strategies for anosmia address the underlying cause of the
sinusitis or polyposis.

TABLE II

Algorithms for Symptomatic Management of
Congestion and Postnasal Drip

Congestion (or headache)
Vasomotor rhinitis

² Nasal antihistamine/nasal corticosteroid/saline
nasal irrigation

Allergic rhinitis
² Oral antihistamine with or without decongestant/

nasal corticosteroid
² Consider nasal antihistamine
² Consider oral or nasal decongestant

Postnasal drip (or cough)
Vasomotor rhinitis

² Nasal antihistamine/nasal corticosteroid/saline
nasal irrigation

² Oral or nasal decongestant
² Oral or nasal anticholinergics

Allergic rhinitis
² Oral antihistamine/nasal corticosteroid/saline nasal

irrigation
² Nasal antihistamine
² Oral or topical anticholinergic agent

TABLE III

Algorithms for Progressive Management Approaches

Allergic rhinitis
² Oral antihistamine plus nasal corticosteroid
² Oral antihistamine plus nasal corticosteroid plus

nasal antihistamine for residual symptoms
² Saline nasal irrigation

Vasomotor rhinitis
² Nasal antihistamine plus nasal corticosteroid
² Nasal antihistamine plus nasal corticosteroid plus

oral or nasal decongestant
² Nasal antihistamine plus nasal corticosteroid plus

oral or nasal anticholinergic agent
² Saline nasal irrigation

Mixed rhinitis
² Treat for condition thought to be of primary

importance
² If vasomotor rhinitis, same as aforementioned
² If allergic rhinitis, same as aforementioned
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Figure 2. Rhinitis screening tool.
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PROGRESSIVE MANAGEMENT ALGORITHMS

In an attempt to standardize management of allergic rhi-
nitis, the World Health Organization recently issued

new guidelines for treating allergic rhinitis, referred to as
Allergic Rhinitis and Its Impact on Asthma, that resemble
the progressive treatment approach recommended for
asthma.52,53 The guidelines propose a stepwise approach to
the management of allergic rhinitis based on symptom se-
verity. The Allergic Rhinitis and Its Impact on Asthma
guidelines and other successful management strategies for
allergic rhinitis suggest the combined use of an oral anti-
histamine with an intranasal corticosteroid (Table III).9,52,53

Residual symptoms can be treated by adding the topical
antihistamine azelastine to the regimen. Saline nasal irriga-
tion can provide additional relief.

A progressive approach to treating vasomotor rhinitis
would begin with the combined use of the topical antihis-
tamine azelastine and an intranasal corticosteroid. Cases
that are more recalcitrant would benefit from adding an oral
decongestant to this regimen when congestion is the pre-
dominant symptom or an anticholinergic agent when rhi-
norrhea predominates.

Mixed rhinitis is characterized by the presence of both
allergic and nonallergic rhinitis components. Because
symptoms arising from the nonallergic component can be
the most recalcitrant, initial treatment should take into ac-
count the effectiveness of each component of the plan. If
vasomotor rhinitis is considered the primary cause, treat-
ment should be targeted primarily at the nonallergic com-
ponent and would entail the combined use of the topical
antihistamine azelastine and an intranasal corticosteroid,
plus saline nasal irrigation. Residual symptoms can be
treated by first adding an oral antihistamine to this regimen
and progressing to an oral or topical anticholinergic agent if
rhinorrhea persists.

OPTIMIZING TREATMENT IN THE PRIMARY
CARE ARENA

Because optimal treatment requires a correct diagnosis of
the rhinitis subtype, primary care practitioners who do

not use ancillary testing are at a definite disadvantage.
However, given the increasing number of rhinitis patients
who are treated by primary care physicians, what can be
done to improve the frequency of successful treatment out-
comes?

The most important diagnostic tool in distinguishing the
type of rhinitis is the patient history. To facilitate diagnosis
in the primary care setting, allergists have developed a
rhinitis screening tool that can be integrated into the patient
history that helps distinguish among allergic, nonallergic,
and mixed rhinitis (Fig. 2).54 The rhinitis screening tool is a
patient questionnaire that gathers information about both the
temporal expression of rhinitis symptoms throughout the
year and the specific triggers of rhinitis. Patients are asked
to select their symptoms from a checklist of total rhinitis

symptoms, state when the symptoms occur, report the age
when symptoms began, and then select from two lists of
triggers that cause symptom exacerbation. The lists differ
with respect to etiology, one containing exclusively aller-
gens and the other containing exclusively nonimmunogenic
irritants associated with nonallergic rhinitis. By examining
the nature of the triggers, the temporal expression of symp-
toms, and the age when symptoms began, clinicians are
guided to consider the presence of allergic, nonallergic, or
mixed rhinitis.

By using the rhinitis screening tool, primary care physi-
cians can benefit from the expertise of allergists in diagnos-
ing the rhinitis subtype without having to perform ancillary
tests. The screen identifies information relevant to the di-
agnosis, and patients are encouraged to participate in this
process. This cooperative approach saves time for the prac-
titioner by guiding the patient to observe relevant clinical
details. It also allows the clinician to establish a symptom
profile for the patient that facilitates the development of a
treatment plan.

In conclusion, the frequency of nonallergic rhinitis, and
particularly vasomotor rhinitis, is far more common than
previously recognized. Its presence in conjunction with
allergic rhinitis often complicates the treatment of rhinitis,
because oral antihistamines alone do not provide adequate
relief. To improve the likelihood of a successful outcome,
both the allergic and the nonallergic components must be
addressed. Vasomotor rhinitis responds well to combined
treatment with a topical antihistamine and an intranasal
corticosteroid.
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