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ABSTRACT
Background: Allergic rhinitis (AR), the most common chronic allergic condition in outpatient medicine, is associated with immense health care costs and

socioeconomic consequences. AR’s impact may be partly from interacting of respiratory conditions via allergic inflammation. This study was designed to review
potential interactive mechanisms of AR and associated conditions and consider the relevance of a bidirectional “unified airway” respiratory inflammation model
on diagnosis and treatment of inflammatory airway disease.

Methods: MEDLINE was searched for pathophysiology and pathophysiological and epidemiologic links between AR and diseases of the sinuses, lungs,
middle ear, and nasopharynx.

Results: Allergic-related inflammatory responses or neural and systemic processes fostering inflammatory changes distant from initial allergen provocation
may link AR and comorbidities. Treating AR may benefit associated respiratory tract comorbidities. Besides improving AR outcomes, treatment inhibiting
eosinophil recruitment and migration, normalizing cytokine profiles, and reducing asthma-associated health care use in atopic subjects would likely ameliorate
other upper airway diseases such as acute rhinosinusitis, chronic rhinosinusitis (CRS) with nasal polyposis (NP), adenoidal hypertrophy, and otitis media with
effusion.

Conclusion: Epidemiological concordance of AR with several airway diseases conforms to a bidirectional “unified airway” respiratory inflammation model
based on anatomic and histological upper and lower airway connections. Epidemiology and current understanding of inflammatory, humoral, and neural
processes make links between AR and disorders including asthma, otitis media, NP, and CRS plausible. Combining AR with associated conditions increases
disease burden; worsened associated illness may accompany worsened AR. AR pharmacotherapies include antihistamines, leukotriene antagonists, intranasal
corticosteroids, and immunotherapy; treatments attenuating proinflammatory responses may also benefit associated conditions.

(Am J Rhinol Allergy 24, 249–254, 2010; doi: 10.2500/ajra.2010.24.3499)
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Potential mechanisms by which allergic rhinitis (AR) and its prin-
cipal associated conditions interact have attracted intense inter-

est recently. It has been proposed that the relationships are consistent
with a bidirectional “unified airway” model of respiratory disease.1,2

In this model, the respiratory tract is considered an integrated system
in which both local inflammatory processes and systemic mediators
promote reactions throughout the system. In this context, pathophys-
iological mechanisms of allergic respiratory disease can affect the
entire airspace (i.e., nasal mucosa, sinuses, lungs, middle ear, and
nasopharynx), thereby promoting the established or likely concor-
dance of AR with other respiratory disease states. Practical corollaries
are that patients with upper airway disease should show a higher
prevalence of lower respiratory disease, such as asthma, versus the
general population; patients with lower-tract disease should have an
increased prevalence of upper airway involvement; and interventions
directed at one portion of the unified space should influence symp-
toms in another.1

EPIDEMIOLOGICAL ASSOCIATIONS
Epidemiological data support the unified airway model and its clinical

implications. Nearly 80% of patients with asthma have rhinitis and
10–14% of patients with rhinitis have asthma—prevalence rates far in
excess of the general population—and the coexistence of rhinitis with
asthma impairs asthma control.3,4 AR is present in essentially 100% of

atopic patients with acute asthma exacerbation.5,6 The presence of AR
has been recently shown in a longitudinal, population-based study to
increase the risk for subsequent asthma nearly fourfold.7 When AR is
present as comorbidity of asthma, it serves as a marker of more severe
lower respiratory disease and increased cost to the health care system.
Conversely, effective treatment of AR is associated with improved
asthma control.4,6,8

AR and nonallergic rhinitis are established risk factors for chronic
rhinosinusitis (CRS), and CRS, especially a clinical subset with nasal
polyps, is strongly associated with asthma.9–11 The prevalence of
allergy among patients most seriously afflicted by refractory CRS was
noted in one study to be �60% and may be beyond 80% among
patients for whom endoscopic surgery is indicated, figures consider-
ably higher than the prevalence of CRS in the general population.11,12

Major histopathological findings of CRS are also found in asthma,
including evidence of airway remodeling.13 Similar to the benefits of
AR treatment on comorbid asthma control, successful CRS manage-
ment may positively affect associated lower airway disease.9

The unified airway model can be extended to the middle ear cleft,14,15

essentially, a “fifth sinus” in which the ear resides.16 Studies indicate that
the ear is a susceptible target for allergic phenomena, and that allergy is
a risk factor for recurrent or chronic otitis media with effusion
(OME).14,15,17 OME is characterized by the presence of fluid in the middle
ear in absence of the signs and symptoms of acute infection.18 Although
large-scale data are limited, a study of unselected children showed that
50% of patients identified with OME were atopic, testing positive to at
least two of the following allergy tests: eosinophilia in nasal secretion
smears and peripheral blood, skin test, and nasal provocation test and
serum IgE level.19 Another study assessing 209 children with intractable
OME showed AR in 89%.20 Tests to determine atopy included medical
history, nasal smears, and skin-prick test. In a subset of patients, blood
eosinophil counts and total IgE levels were also measured. Highly sen-
sitive in vitro testing of 97 preschool, school-age, and adult subjects with
refractory OME found 79 (81%) to be atopic.16 Among those with avail-
able medical records, 48% had been previously diagnosed with AR.16
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Data suggesting a direct epidemiological link between nasal pol-
yposis (NP) and nasal allergy are lacking,21 but allergy may contrib-
ute to exacerbated polypoid disease. A chronic persistent inflamma-
tory process is believed to be a major factor in the etiology of NP, and
CRS (for which allergy is a risk factor) appears to be required for the
development of NP in many cases. Nasal polyps have long been
associated with rhinitis and asthma and tend to develop exclusively
from a limited, profoundly inflamed area of nasal mucosa.21 NP is one
of five diagnostic criteria for allergic fungal rhinosinusitis.22 Aspirin-
sensitive respiratory disease indicates another association between
nasal polyps, rhinosinusitis, and asthma. It is characterized by this
triad, intractable inflammation of upper and lower respiratory tracts,
and exacerbations of rhinosinusitis and asthma from ingestion of
aspirin or other nonsteroidal anti-inflammatory drugs.23 The associ-
ation of upper and lower airway disease in this context is further
illustrated by a retrospective study in which patients with aspirin-
intolerant asthma had statistically superior asthma outcomes versus
aspirin-tolerant asthma patients after endoscopic sinus surgery for
CRS.24 Despite these suggestive associations, the prevalence of nasal
polyps in allergic individuals is similar to that in the general popu-
lation.21

Small studies have found a greater risk of adenoidal hypertrophy
(AH) in children with AR, particularly among those with inhalant
sensitivity to mold spores.25,26 Limited data also suggest higher asso-
ciation of AH with otitis media in children.27 Cross-talk between
inflammatory processes in the adenoids and the middle ear is sug-
gested by research indicating that the population of adenoid mast
cells in children with OME is significantly greater than that in chil-
dren without OME.28 Among adults with AH, tissue histopathology
also suggests chronic inflammatory cell infiltration.27

AR AND COMORBID RESPIRATORY DISEASE:
POSSIBLE MECHANISMS OF LINKAGE

Inflammatory Mechanisms
As an IgE-mediated, type 1 hypersensitivity reaction to an inhaled

antigen, AR is characterized by an immunologic cascade. Upper and
lower airway pathology in patients with AR may be linked through
up-regulated systemwide inflammatory responses enacted over the
uniform pseudostratified columnar epithelium comprising the respi-
ratory mucosa.1,29

In the early phase allergic response, degranulation of sensitized
mast cells leads to the release of preformed mediators, including
histamine, kinins, and proteases. Chemotaxis and migration of de-
granulating mast cells, neutrophils, basophils, eosinophils, T-lympho-
cytes, and macrophages across the mucosal endothelium into the
nasal epithelium and submucosa produces vascular leakage and in-
terstitial edema, nasal pruritus, rhinorrhea, nasal congestion, and
sneezing.29 The late-phase allergic response occurs several hours after
antigen exposure and has a prolonged nature that may foster chro-
nicity, as well as an inflammatory cell influx in which the eosinophil
shows its greatest proportionate rise.29,30

Eosinophils, along with mast cells and basophils, are relatively
abundant at sites of allergic inflammation, and their activation and
release of preformed or newly synthesized cationic proteins (major
basic protein, eosinophil cationic protein [ECP], peroxidase, and eosi-
nophil-derived neurotoxin) is considered central to allergy patho-
physiology.31,32 Tissue eosinophilia is a cardinal feature of allergic
airway disease, and eosinophil expansion, priming, recruitment, and
prolonged tissue survival in response to allergic stimuli are mediated
by the TH2 cytokine IL-5.33 Working in synergy with IL-4, IL-13, and
the eosinophil-specific chemokines known as eotaxins, IL-5 promotes
a range of eosinophil-mediated inflammatory responses.33 Transit of
eosinophil populations to tissues is mediated via cell surface selectins,
integrins (such as vascular cell adhesion molecule [VCAM] 1), and
their associated ligands.33,34 Migration of eosinophils from bone mar-

row to bloodstream to tissue, and their activation, is shown in the
Fig. 1.

Allergy and eosinophilia represent an established thread in inflam-
matory airway disease. Eosinophilic infiltration of nasal and bron-
chial sites has been well described for atopic patients with AR and
asthma. Eosinophil-mediated inflammation is the key component
perpetuating many forms of CRS.9 The influx of eosinophils in severe
CRS is comparable between allergic and nonallergic patients, but
absent in healthy controls.13 Histopathological studies of sinus mu-
cosa from most adult patients with CRS show high-grade tissue
infiltration by eosinophils and markedly elevated levels of IL-5, gran-
ulocyte-macrophage colony-stimulating factor, IL-3, and RANTES, all
of which support a role for eosinophil-mediated inflammatory re-
sponses.32,35 Additionally, highly active eosinophil-derived products
that contribute to inflammatory CRS pathology are shown in mucus
at the outermost aspects of epithelial surfaces.36

The middle ear mucosal lining shares a histological homology with
upper and lower airways, and acute inflammatory changes identified
within the otic mucosa are similar to features in the lower airways
during an asthma exacerbation.16,37 In atopic patients with middle ear
effusion, the presence of ECP is highly correlated with allergy but is
unrelated to serum levels of ECP, suggesting a predominantly local-
ized process.38 Eustachian tube dysfunction, the most common etio-
logical risk factor for otitis media, may be caused by local effects of
inflammatory mediators and resultant edema.17 Middle ear effusions
from children with AR contain significantly higher levels of mast cells
and tryptase, a specific mediator of mast cell activity, indicating an
underlying TH2-driven immune response also reflected in distinctly
different eosinophil and neutrophil profiles between atopic and nona-
topic subjects with chronic OME.16,39

Despite the lack of a direct link with atopy, eosinophilic infiltration
of the nasal mucosa is a defining characteristic of NP. This eosino-
philia is associated with increased levels of IL-5 and other mediators,
cytokines, mast cells, immune cell colony-stimulating factors, exo-
taxin, and other inflammatory messengers and intermediaries.40–43

Atopy in a patient with NP has a significant negative impact on
physical function level and pain.44

Systemic and Neural Mechanisms
Evidence strongly supports the systemic distribution of inflamma-

tory mediators from the initial inflammation site to lymphoid tissue
and marrow,45 contributing to amplified inflammatory responses
across the nasal passages, sinuses, and lower airways. Even a single
nasal allergen challenge administered to nonasthmatic subjects with
seasonal allergy leads to increased blood eosinophil levels and IL-5 in
both upper and lower airways, independent of the amount of allergen
administered.46

Nasal allergen challenge of atopic subjects with both AR and
asthma increases bronchial hyperresponsiveness.47 Nasal challenge in
nonasthmatic subjects with AR has been shown to promote increased
bronchial expression of adhesion molecules (VCAM-1, intercellular
adhesion molecule 1, and endothelial-leukocyte adhesion molecule 1),
facilitating eosinophil influx from the circulation into bronchial mu-
cosa, causing reduced peak expiratory flow.48 The nasobronchial in-
teraction is bidirectional; direct bronchial allergen challenge in non-
asthmatic AR patients induced a robust nasal inflammatory reaction
characterized by immune-cell degranulation, as well as increased IL-5
levels, in peripheral blood.49

The neurological, immunologic, and allergic responses involved in
inflammation are interrelated.50 Neural signals contribute to sneezing,
rhinorrhea, mucosal vasodilation, and other cardinal signs of nasal
inflammation.51 A naso-ocular reflex mediates the frequent conjunc-
tival symptoms associated with AR.52 Nasal provocation with grass or
ragweed extract leads to ipsilateral maxillary sinus inflammation
without evidence of passage of pollen into the sinus cavity, strongly
suggesting a reflex nasosinal path or systemic distribution of a proin-
flammatory mediator.53 Consistent with a nasonasal reflex, single-
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nostril antigen challenge in atopic individuals leads to immediate
increases in nasal secretion weight and nasal symptoms in both
nostrils, sustained for up to 20 minutes.54 Unilateral allergen chal-
lenge in atopic subjects has also been associated with significant and
prolonged increases in bilateral nasal resistance.55 A nasonasal reflex
may also foster bilateral nasal hyperresponsiveness persisting beyond
the resolution of an acute challenge.56

TREATMENT CONSIDERATIONS
Crucial to the clinical relevance of an integrated airway model is

therapeutic interdependence of the upper and lower airways, such
that treatment of one portion of the continuous airspace results in
symptom improvement elsewhere in the respiratory system.1 Given
the enormous population of pediatric and adult subjects at risk for
seasonal and perennial AR, of whom a subset will have associated or
comorbid airway disease, therapeutic interdependence of AR with
another respiratory condition could confer major practical benefits.

Myriad interventions have been used to manage AR, including
topical intranasal corticosteroids (INSs), antihistamines, leukotriene
antagonists, and immunotherapy. Despite extensive clinical use, there
are only limited data evaluating the response of associated respira-
tory conditions when these medications are deployed specifically for
short- or long-term management of AR.

Evidence implicates histamine as a driver of numerous proinflam-
matory and immune responses.57 Histamine H1-receptors are ex-
pressed on mast cells, basophils, and endothelial cells, as well as
smooth muscle cells within the bronchial tree, where they mediate
vasodilation and bronchoconstriction.57 Despite the ubiquity of H1-
receptors across respiratory tract tissues, meta-analysis of well-de-
signed trials using antihistamines as adjunctive asthma treatment in
adults found little difference versus placebo in their effects on asthma
control.58 However, there may be a role in bronchial allergy for novel
histamine receptors (i.e., the H4-receptor) that are not ligands for
current antihistamines, and much higher doses of H1-antihistamines
than those known to be effective for AR may have some benefit.57 In
contrast, a recent analysis has shown that long-term (6 month), stan-
dard-dose antihistamine administration to patients with persistent
AR reduced self-reported lost workdays because of AR, asthma,
sinusitis, otitis, or upper respiratory infection, reducing costs versus
nontreatment, and suggesting some benefit relevant to the few co-
morbid conditions selected for the primary analysis.59 Clinical sever-
ity was unreported. Workplace absenteeism and measured costs may
be unreliable markers for clinical burden of illness, or for the symp-
tomatology of a comorbid respiratory condition.

Leukotriene antagonists are unlikely to replace current mainstays
of allergy treatment, but may be valuable adjuncts to first-line care in
difficult-to-treat subjects. Their primary effectiveness is in managing
aspirin-induced, exercise-induced, or allergic bronchoconstriction.60

They are well tolerated and effective in patients with comorbid rhi-
nitis and asthma.4 Used as adjunctive therapy with oral or inhaled
corticosteroids for NP treatment, leukotriene antagonists have shown
only transient benefits.61

Allergen immunotherapy by the subcutaneous route (subcutaneous
immunotherapy [SCIT]) in appropriate patients with AR significantly
reduces symptom scores and medication use. It is associated with a
relatively low risk of severe adverse events and no long-term conse-
quences.62 SCIT has an established role in the management of allergic
asthma,63 and recent investigation suggests that multiallergen SCIT
may improve clinical benefits for patients with rhinitis and asthma.64

Only limited data exist supporting a role for immunotherapy in
managing atopic patients with CRS or acute recurrent sinusitis.65 No
available information supports a conclusion regarding the role of
immunotherapy in NP or OME.

Sublingual immunotherapy (SLIT) is not approved for use in the
United States but is used extensively in Europe and has shown
efficacy in several meta-analyses in AR in adults and asthma and

Figure 1. The role of eosinophils in allergic inflammation. (A) Eosinophil
maturation in bone marrow. After allergen-induced late-phase reaction,
CD34� cells express IL-5 receptor �-chain. IL-5 drives the CD34� and IL-5
receptor �-chain � cells to eosinophil maturation. Under the stimulus of
IL-5 or eotaxin, these mature cells shed l-selectin and migrate from the bone
marrow to the blood. (B) Schematic summary of eosinophil recruitment to
and activation in bronchial tissues. At 1, the eosinophil is moving in the
peripheral blood. At 2, the eosinophil has tethered to the vessel wall by
adhesion molecules (e.g., endothelial P-selectin and eosinophil very late
activation antigen [VLA]-4 with endothelial vascular cell adhesion molecule
[VCAM] 1) and rolls along the endothelium. At 3, the eosinophil has more
firmly adhered to the endothelium (by the eosinophil �1- and �2-inte-
grins and the endothelial intercellular cell adhesion [ICAM] molecules)
and has flattened on the surface. At 4, the eosinophil is undergoing
transmigration between endothelial cells into the connective tissues. At 5,
the eosinophils (with use of VLA-4 and VLA-6) interact with connective
tissue matrix proteins (e.g., fibronectin and laminin), become “primed”
and partially activated under the influence of various factors (e.g.,
cytokines such as IL-5, chemokines such as RANTES and eotaxin, and
lipid mediators such as PAF), and migrate toward their eventual desti-
nation. At 6, eosinophils become fully activated (by interactions with
cytokines, lipid mediators, Ig, complement fragments, and �2-integrins)
and start to degranulate. Finally, at 7, the eosinophils have degranulated,
releasing toxic mediators (e.g., granule proteins, lipid mediators, oxygen
metabolites, proteases, and cytokines) and disrupting cells in the bron-
chial epithelium. (Reprinted with permission from Ref. 87.)

American Journal of Rhinology & Allergy 251

DO N
OT C

OPY



rhinitis in children.66–69 SLIT appears to be better tolerated than
SCIT.70 The Allergic Rhinitis and Its Impact on Asthma 2008 guide-
lines support using SLIT in selected patients with AR, conjunctivitis,
and/or asthma caused by pollen and mite allergy.4

INS Therapy for Inflammatory Airway Disease
Topical INSs are the most effective available first-line medications

in AR patients with congestion, achieving improvement of symptoms
with very low risk of significant adverse reactions. The therapeutic
advantages of INSs arise through modulating the activation and
repression of genes regulating components of the inflammatory cas-
cade, mitigating TH2 expression and transformation, inhibiting the
influx of immune cell populations and a range of cytokines, chemo-
kines, adhesion molecules, histamine, leukotrienes, and allergen-spe-
cific IgE.4,71–74 Long-term use of newer-generation INSs lacks the
safety concerns associated with prolonged exposure to systemic glu-
cocorticoids.4,71,72 Control of comorbid asthma and AR with INS
treatment and associated beneficial effects on lower airway disease
control has been documented.4,75

Additionally, INSs show consistently good therapeutic efficacy for
other inflammatory respiratory conditions affecting the sinuses, mid-
dle ear, and nasopharynx.76 Retrospective and nested, case-control
studies of claims data indicate that patients with rhinitis, sinusitis, or
otitis media and asthma receiving INSs have a lower risk of emer-
gency care or hospitalization versus patients using prescription anti-
histamines8,77; for atopic patients with AR and asthma, risks are at
least reduced for those who receive both.8 These findings give sup-
port to the notion of “treating the nose to treat the lung.”75

INS in Acute Rhinosinusitis (ARS)
ARS is a general complication of nasal inflammation, typically

attributed to impaired sinus drainage and inadequate gas exchange
secondary to occlusion of the ostiomeatal complex by edema. Al-
though viral respiratory tract infections are the most common cause
of acute sinus inflammation, AR is implicated in �25–30% of cases of
young adults presenting with acute maxillary sinusitis.78,79 Recent
studies have indicated that adults and children with ARS can be
treated initially with INS monotherapy without adverse outcomes or
compromised patient safety. In a randomized, double-blind trial en-
rolling 240 adults with acute sinusitis diagnosed by clinical criteria,
patients with less severe baseline symptom scores trended toward
significantly greater clinical benefit with topical budesonide mono-
therapy. In more intensely symptomatic patients, combinations of an
INS plus amoxicillin, or either drug alone, offered no benefit over
placebo. The authors note that less severely symptomatic patients
may benefit from INS therapy early in the course of their illness when
processes favoring ostial occlusion are reversible through anti-inflam-
matory actions.80 In a pediatric trial enrolling 981 patients with mild-
to-moderate disease, once- or twice-daily mometasone monotherapy
was superior to amoxicillin (500 mg three times daily) or placebo in
improving symptoms. Benefits were noted by day 2 of therapy. No
patient randomized to INS treatment alone experienced disease re-
currence or bacterial infection, suggesting that antibiotic therapy is
unnecessary and may be safely withheld during an initial phase of
INS-based symptomatic care.81

INS for CRS with or without NP
A recent meta-analysis has established that INSs are beneficial in

treating CRS with polyposis.82 Treatment (with budesonide [n � 478],
mometasone [n � 664], or fluticasone [n � 142] once- or twice-daily
for 6–16 weeks) was associated with measurable reductions in polyp
size at even the most conservative estimate of treatment effect, with
the true effect likely greater. Inconsistencies among studies in symp-
tom assessment precluded statistical evaluation of this end point in
the meta-analysis.82

In a recent meta-analysis of 9 randomized studies involving 657
patients, treatment with INS (fluticasone propionate, budesonide,
beclomethasone dipropionate, dexamethasone, or tixocortol) for CRS
without polyps showed no clear overall benefit.83 However, a stan-
dardized mean difference favoring INS obtained from three trials
reporting the mean change in total symptom score provides evidence
of symptomatic benefit (RR, 0.63; 95% CI, 0.16–1.09; p � 0.009).

INS for AH
Evidence from a small number of well-designed studies indicates

that INS therapy significantly improves symptoms in children with
moderate or severe AH, and that improvement is associated with a
reduction in adenoid tissue. In a recent systematic review of five
randomized trials encompassing 349 patients �12 years of age, all but
one study documented significant efficacy of INS treatment. Notable
findings extracted from beclomethasone studies were that treatment
significantly improved symptom scores versus placebo, reduced the
mean adenoid/choana ratio by at least 14% bilaterally, and decreased
symptom scores by at least 50% in nearly 40% of patients. Mometa-
sone furoate nasal spray administered for �2.5 months reduced ad-
enoid size sufficient to preclude operation in 77% of treated patients;
no such improvement was reported with placebo. Mometasone fu-
roate nasal spray treatment achieved a significant mean overall symp-
tom score reduction from 11 to 3 versus 10 to 9 for placebo and
significantly greater decreases in the principal individual symptom
scores (nasal obstruction, rhinorrhea, obstructive sleep apnea, cough,
and snoring).84

INS for OME
Very limited evidence suggests that topical INSs administered

alone or in combination with an antibiotic are associated with more
rapid short-term resolution of OME, with treatment responses that
are similar between atopic and nonatopic subjects.85,86 Children with
OME were randomized to treatment with prophylactic antibiotics
alone, prophylactic antibiotics plus intranasal beclomethasone (336
�g/day), or prophylactic antibiotics plus intranasal placebo. Oto-
scopic extent of disease, symptom scores, and middle ear pressures
improved in all treatment arms, but those receiving INS showed more
rapid improvement over 8 weeks, and only INS significantly im-
proved middle ear pressures over 12 weeks.86

CONCLUSIONS
The interrelationships between AR and its principal comorbid re-

spiratory conditions are consistent with a bidirectional “unified air-
way” model of respiratory inflammation, in which pathological ac-
tivity at one site results in disease expression at another. Implications
of this model have great clinical relevance for diagnosis and manage-
ment of inflammatory airway disease. The presence of AR may be
reflective of an inflammatory process unfolding at another locale,
but—more crucially—if processes central to the pathophysiology of
AR have a role in disease activity elsewhere in the respiratory tract,
then competent management of AR may be expected to impact co-
morbid disease activity and improve overall health status.

Although asthma is the most well-characterized comorbidity of AR,
other upper airway disorders that often coincide with allergic airway
disease are otitis media, NP, and CRS. The role of allergy in these and
other associated conditions, such as AH, is not fully established, but
the relationship is intriguing and reasonably likely considering the
range of inflammatory, humoral, neural, and systemic processes that
are plausible common pathways.

Available pharmacologic options for AR management include an-
tihistamines, leukotriene antagonists, INSs, and immunotherapy.
Given the purported role of inflammatory processes in symptom
generation, treatment options that attenuate the proinflammatory
response may also have advantages for a comorbid or associated
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airway condition. Physicians should maintain a treatment approach
targeted toward the pathophysiology of allergy, taking into consid-
eration symptom severity, comorbid disease, and individual patient
needs.
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