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Purpose of review

Allergic rhinitis often coexists with chronic rhinosinusitis (CRS). The purpose of this review is to provide a
practical algorithm for the treatment of patients with allergic rhinitis and CRS.

Recent findings

Despite conflicting literature on the causative association of allergic rhinitis with CRS, recent research
shows a higher incidence of allergic rhinitis in CRS patients refractory to medical therapy. Local IgE is
hypothesized to play a role in the inflammation characteristic of both disorders, even in patients who test
negative for inhalant allergies.

Summary

As allergic rhinitis and CRS symptoms overlap, medications appropriate for one disorder may also be
appropriate for the other. The exception would be allergen immunotherapy in the absence of allergy and
antibiotics in the absence of infection. Given these principles, we have developed and provide a
personalized management strategy for patients with symptoms of allergic rhinitis and CRS based on the
individual’s response to therapy.
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INTRODUCTION

Both allergic rhinitis and chronic rhinosinusitis
(CRS) are characterized by inflammation. The symp-
toms of allergic rhinitis and CRS overlap and mimic
each other, blurring the diagnostic and therapeutic
considerations between the two disorders. Immu-
notherapy provides effective symptom control and
reduction in medication use in allergic rhinitis with
the potential to cure patients of the disease [1

&

,2
&

].
For most patients with CRS, the underlying cause
of inflammation remains elusive and requires
chronic anti-inflammatory therapy. Moreover,
many patients with CRS exhibit dysfunction in
innate and adaptive immune pathways [3–5].
Therapy targeted to such dysfunction, with the
exception of IgG deficiencies, does not yet exist
for CRS. CRS is broadly classified by the presence
or absence of polyps (CRS with nasal polyps and CRS
without nasal polyps), but the disorder is hetero-
geneous and presents with a spectrum of pheno-
types. By and large, CRS is an inflammatory
condition not driven by bacterial infection [6

&

].
Many of the therapeutic options for allergic rhinitis
are directed at controlling inflammation, and as a
result can be effective in CRS patients. A trial of
illiams & Wilkins. Unau
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medications appropriate in allergic rhinitis, there-
fore, is frequently beneficial in the patient with CRS.
Even in the patient with negative allergy testing, the
possibility that the patient has IgE hypersensitivity
localized solely to the upper or lower airway exists.
The goal of this review is to examine the current
evidence and provide a practical algorithm to help
manage allergic rhinitis in the setting of CRS.
EPIDEMIOLOGY AND DEFINITIONS

Atopy predisposes patients to adverse outcomes in
asthma and CRS, but the clinical relevance to these
disorders is complex. Studies show increased like-
lihood of clinically manifest allergic rhinitis in
patients with higher number of positive allergen
thorized reproduction of this article is prohibited.
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KEY POINTS

� Patients with CRS should be considered candidates for
allergy testing and appropriate therapy.

� Allergy and CRS commonly coexist and immunotherapy
may improve patient outcome.

� A symptom-based treatment algorithm is outlined for
managing patients with allergic rhinitis and CRS.

Allergy
sensitizations. Furthermore, clinical relevance
depends on the allergen class and the exposures
in the patient’s environment [7

&

,8]. Definitions of
atopy vary in the literature and include a personal
or familial tendency to produce IgE antibodies,
propensity to developing specific IgE to common
allergens, and association with a symptom or disease.
Nevertheless, it is clear that the incidence of atopy
is increasing worldwide. A recent cross-sectional
National Health and Nutrition Examination Survey
study showed a 43.7% prevalence of atopy in the USA
[7

&

], in this case defined as at least one positive
specific IgE to at least one of the tested allergens,
compared with 20.2% 2–3 decades earlier [9].

The correlation between atopy and CRS remains
an active area of investigation. A recent GA2LEN
survey showed that 56.7% of those reporting symp-
toms that fulfilled the EP3OS criteria for CRS also
reported symptoms of allergy [10

&

]. Elevated levels
of serum-specific IgE and peripheral eosinophilia
correlate with CRS severity [11,12], and patients
requiring endoscopic sinus surgery for CRS show a
higher prevalence of atopy in comparison to the
general population [13,14

&

].
RELATIONSHIP BETWEEN CHRONIC
RHINOSINUSITIS AND ATOPY

Although CRS with nasal polyps is thought to be
largely a Th2-biased profile with eosinophils, evi-
dence showing a cause and effect relationship
between a classic type I hypersensitivity and CRS
is absent. Eosinophilia is often present in allergy, but
is not exclusive to allergy, and many of the most
problematic and symptomatic CRS patients demon-
strate peripheral and histologic eosinophilia in the
absence of allergy. In a subset of CRS patients with
allergic fungal rhinosinusitis, IgE-mediated hyper-
sensitivity is generally accepted as one of the driving
factors of inflammation [15].

Coexisting or comorbid conditions that contrib-
ute to CRS include allergy, asthma, immunodefi-
ciency, environmental pollutants, cigarette smoke
exposure, and gastroesophageal reflux disease
opyright © Lippincott Williams & Wilkins. Unautho
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(GERD). Although the pathophysiology of CRS is
currently unknown, it is logical that targeted and
symptom-specific therapy and avoidance can poten-
tially improve conditions that mimic CRS or ameli-
orate potential drivers of inflammation.

Studies that show a correlation are confounded
by variability in testing methods, the interpretation
and diagnosis of allergy, and patient selection
(Table 1). A positive allergy test does not reliably
predict clinically significant allergy, nor does a nega-
tive allergy test preclude local IgE hypersensitivity;
test results are a guide and must be interpreted in the
context of the patient’s history.

Recently, Tan et al. [14
&

] found that, in a group
of CRS patients who failed medical therapy, 82%
were positive on skin prick testing, with higher rates
of multiple allergen sensitivity and asthma in the
patients with CRS with nasal polyps.

In a Spanish study evaluating 121 patients with
nasal polyps, 63% had positive skin prick testing
compared with 31% of controls. Dust mite was the
most common allergen eliciting a response [16]. The
authors suggested that IgE-mediated hypersensitiv-
ity might play a role in the development of polyps.
Similarly, Gutman et al. [17] reported a 57.4% pre-
valence of allergen hypersensitivity via in-vitro or
intradermal endpoint titration in CRS patients. A
total of 92% of these patients also showed sensitivity
to perennial allergens, particularly mold and dust
mites.

Almost a decade ago, Emanuel and Shah [18]
showed that 84% of 200 patients requiring surgery
for CRS were positive on either skin prick or in-vitro
testing, chiefly to dust mites. The authors concluded
that perennial allergy contributes to the develop-
ment of CRS. Paradoxically, the group of patients
with the highest degree of inflammation on sinus
computed tomography (CT) in that study showed
the lowest degree of allergy sensitivity. In contrast,
other studies show that patients with allergic rhini-
tis show increased disease severity on CT and
increased skin end point titration scores correlate
with advanced CT stage [19,20].

The lack of correlation between atopy and CRS
has also been demonstrated. Studies show that
atopic status does not significantly impact quality
of life or CT findings in the CRS patient. Wormald
and colleagues reported a far lower incidence of
atopy than most studies, with only 30% of 193
CRS patients showing in-vitro allergen positivity
[21]. Pearlman et al. [22] reported allergen skin test
positivity, a more sensitive assay for allergy than
in-vitro techniques, in 49% of 106 CRS patients. This
did not correlate, however, with CRS severity. The
authors concluded that inflammation in CRS occurs
independently of systemic IgE-mediated pathways.
rized reproduction of this article is prohibited.
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It is possible, however, that IgE-mediated mechan-
isms are responsible for a subset of CRS patients. It
has been hypothesized that increased total and
specific IgE in the mucosal lining without a positive
skin prick test or obvious serum-specific IgE may
contribute to the pathophysiology of CRS [31,32].
Intriguingly, this ‘local allergy’ independent of
systemic positivity may be associated with Staph-
ylococcus aureus enterotoxins that act as superanti-
gens inducing T-cell activation and local IgE
formation. As a result, this local response may con-
tribute to the inflammation seen in CRS in the
absence of obvious atopy on current testing
methods [33

&&

]. A subset of CRS patients with high
total IgE with negative inhalant testing may have a
significant hypersensitivity to Staphylococcal super-
antigens which is currently not amenable to testing
except in research settings.

Finally, a correlation has been seen with nasal
polyps and food allergy, but the data is not robust.
Studies have reported from 70 to 81% prevalence of
food hypersensitivity on skin testing in nasal polyp
patients [34,35]. Whether exposure to the foods
found positive on testing resulted in worsening
symptoms or whether elimination diets would lead
to resolution of sinonasal inflammation remains
unknown.

BENEFITS OF IMMUNOTHERAPY IN
CHRONIC RHINOSINUSITIS PATIENTS
Concomitant medical treatment of allergic rhinitis
may improve surgical outcome [8,26]. Atopy
patients have a higher polyp recurrence rate after
surgery, although other outcome parameters such as
postoperative maxillary antrostomy patency and
synechiae rates have not shown a statistically sig-
nificant difference between patients treated with
and without immunotherapy [26]. The six allergic
CRS patients who did not undergo immunotherapy
had a four-fold worse outcome. The study, however,
was retrospective and included a very small number
of allergic patients who did not receive immuno-
therapy. In an earlier study by Schlenter and Mann
[36], of 31 allergic and 34 nonallergic CRS patients
undergoing surgery, the 15 allergic patients who
underwent concomitant allergen-specific immuno-
therapy had surgical outcomes comparable to the
nonallergic patients , but the allergic patients who
did not undergo immunotherapy, despite medical
treatment, had significantly worse outcomes. In a
retrospective cohort study, immunotherapy and
medical allergy treatment before surgery improved
the surgical success rate at a 1-year follow-up in
children with CRS from 64 to 84% [23].

In a retrospective review of over 20 years of data
in a tertiary academic practice, those allergy patients
rized reproduction of this article is prohibited.
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undergoing immunotherapy who felt most
improved had a history of recurrent rhinosinusitis.
In this same report, approximately 50% of the
patients with a history of prior sinus surgery
believed that surgery alone did not completely
resolve recurrent episodes of sinusitis, and over
30% of patients had undergone prior nasal or sinus
procedures. The authors concluded that failure to
address allergy, when present as a contributing fac-
tor to sinus disease, diminishes the probability of a
successful surgical intervention [37].
THE UNIFIED AIRWAY

With a more global understanding of how CRS fits
into the inflammatory picture, links between rhini-
tis, sinusitis, and asthma are being more clearly
defined. Over 80% of patients with asthma manifest
rhinitis symptoms and, furthermore, up to 40% of
patients with rhinitis symptoms have asthma
[38,39]. A recent survey of 52 000 adults across 12
European countries revealed strong and independ-
ent associations between asthma and both allergic
rhinitis and CRS [10

&

]. Symptoms of allergic rhinitis
often precede the onset of asthma and the treatment
of allergic rhinitis and CRS can improve asthma
outcomes [39,40]. Inflammatory mediators and
cytokines released at one site can result in recruit-
ment of eosinophils into circulation and ultimately
into the sinonasal as well as the bronchial mucosa
[41

&

]. The interdependence of the upper and lower
airways should be considered in the comprehensive
management of the allergic rhinitis and CRS patient.
ALLERGY TESTING AND
IMMUNOTHERAPY IN CHRONIC
RHINOSINUSITIS PATIENTS

Current guidelines vary regarding the role of allergy
testing in the management of CRS patients (from
optional to recommended) [42

&&

]. Nevertheless, as
symptoms overlap and, if allergic rhinitis is diag-
nosed, an additional armamentarium of therapeutic
options becomes available, we advocate the assess-
ment for allergy by either history or testing in all
CRS patients. It is logical that concurrent manage-
ment of allergic rhinitis could potentially decrease
sinonasal inflammation and the severity of CRS
symptoms. In our tertiary practice, many patients
have already undergone endoscopic sinus surgery
with recurrence of inflammatory disease prior to
being referred for further management of allergy.
It is reasonable that the diagnosis and management
of allergy in a proactive manner may improve
patient symptoms, medication usage, and outcome
after surgery or even lead to sufficient symptom
Copyright © Lippincott Williams & Wilkins. Unau
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improvement such that surgery is not required.
We recommend that CRS patients failing to improve
with an initial trial of medical therapy be considered
for allergy evaluation and treatment. Even patients
responding to initial therapy may benefit from
allergy therapy by removing the source of antigenic
stimulation or by immunotherapy, which has the
potential to cure the patient of allergic inflam-
mation. We generally recommend immunotherapy
for those patients with inadequate relief with
environmental controls in conjunction with
medical therapy or for patients with symptoms for
at least 6 months of the year.
MANAGEMENT ALGORITHM

It is often difficult to differentiate allergic rhinitis
from sinusitis because of overlapping symptomatol-
ogy. The diagnosis is made by history and physical
exam including nasal endoscopy, and confirmed by
allergy testing. In our practice, all patients who meet
the criteria for CRS undergo allergy testing, whether
by skin testing or in-vitro testing. The patient is
assessed for medications that have already been
tried (Table 2), comorbid conditions, such as asthma
and GERD, and immunodeficiency.

Endoscopic evaluation of the sinonasal mucosal
lining may aid in the diagnosis of allergy and even
immunodeficiency. Allergic rhinitis is characterized
by pale and boggy mucosa, whereas patients with
food allergy usually have erythematous swollen
inferior turbinates. In immunodeficiency patients,
even in the absence of infection, white or clear
viscous mucous drainage is often seen.

Comprehensive management includes environ-
mental controls, medical therapy, frequently immu-
notherapy, and referral for treatment of asthma if
appropriate. Several drug classes are commonly used
to treat allergic rhinitis, including oral antihist-
amines, nasal steroids, nasal antihistamines, leuko-
triene inhibitors, and nasal saline irrigation. Allergic
rhinitis is a symptom-driven disease, with nasal
congestion and blockage the most common. Other
symptoms include sneezing, rhinorrhea, postnasal
drainage, fatigue, and facial pressure. As perennial
allergens, such as dust mites and molds, can cause
predominately nasal congestion in the absence of
classical symptoms considered allergic, such as
sneeze and itch, we usually recommend allergy test-
ing in all patients with chronic nasal congestion
refractory to initial medical therapy and frequently
even with a response to medical therapy. It may be
more cost-effective and beneficial to treat the
patient with environmental controls and immuno-
therapy rather than with prescription medications
long-term. In patients with obstructing nasal
thorized reproduction of this article is prohibited.
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Table 2. Example of documentation of a patient’s response to prior therapy, allowing a quick overview of the
patient’s profile of effective and ineffective medications as well as potential medications that can be added to
the patient’s regimen

Medications/interventions Date Effective Ineffective Not tried

Nasal steroid spray X

Antihistamine nasal spray X

Montelukast/Zafirlukast X

Zileuton X

Oral antihistamine X

Decongestant X

Guaifenesin X

Proton pump inhibitor X

Oral antibiotic X

Topical antibiotic X

Nasal saline irrigation X

Nasal steroid irrigation X

Oral corticosteroid X

Immunotherapy X

IVIG X

Omalizumab x

IVIG, intravenous immunoglobulin.

Allergy
polyps, however, topical therapy will be ineffective
and a course of systemic corticosteroids may be
necessary to control the patient’s inflammation.
THE RATIONAL PATIENT EXPERIMENT

Patients with a history and physical exam findings
consistent with allergic rhinitis are prescribed a
treatment algorithm that includes progressive
addition or replacement of medications individual-
ized to the patient’s symptoms, an algorithm we
term the ‘Rational Patient Experiment’ (Table 3).
Prior medications that have failed to bring relief
despite appropriate use are eliminated from the
patient’s regimen. In an experiment, one variable
is changed at a time and the impact of that variable
on outcome, namely the patient’s improvement in
symptoms, is assessed. Patients are instructed to
initiate one medication or intervention at a time,
so that efficacy can be determined independently. If
complete relief is attained, the patient is instructed
to continue that medication and no further medi-
cations are added. If the medication provides no
relief, then it is discontinued and the next medi-
cation is started in the order prescribed. If a partial
response is attained, then the patient continues that
medication and adds the next. A more detailed
description of this treatment plan is outlined in a
previous publication [43].

Written instructions and literature are provided
to the patient explaining the order, length, and
opyright © Lippincott Williams & Wilkins. Unautho
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potential side-effects of each intervention necessary
to assess efficacy. After symptoms are controlled
with a given regimen, patients are instructed to
de-escalate therapy in a similar manner, again with
removing one intervention at a time, and to reini-
tiate therapy if symptoms return.

We have found that this management outline
requires more extensive education at the first office
consultation in reviewing the ‘Rational Patient
Experiment’, but having written educational
material available, and an outline that can be
personalized to the patient, facilitates understand-
ing and compliance. This plan of care reduces
follow-up visits for medication adjustments and
limits the number of medications that a patient is
ultimately prescribed.

In addition to the medications approved for
the treatment of allergic rhinitis, we include
medications in our treatment algorithm that treat
conditions which can cause symptoms often mis-
diagnosed as resulting from allergic rhinitis or CRS,
such as postnasal drainage. In a double-blind,
randomized controlled study, Vaezi et al. [44

&

]
showed that, in patients with symptoms of post-
nasal drainage but no CT evidence of sinusitis or
allergies by testing, an 8-week trial of a proton pump
inhibitor significantly improved postnasal drainage
symptoms. Moreover, none of the extensive gastro-
intestinal testing, including pH-probe studies,
manometry, and esophagoscopy, correlated with
response to treatment. In patients who complain
rized reproduction of this article is prohibited.
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of significant postnasal drip without significant
improvement on allergy therapy, an 8-week trial
of a proton pump inhibitor is considered.
FOOD ALLERGY AND ELIMINATION
CHALLENGE DIET

Other considerations include recommendation of
an elimination challenge diet if the patient has
coinciding gastrointestinal symptoms that may
indicate a non-IgE-mediated food allergy. This
includes the elimination of wheat, dairy, corn,
and soy in a stepwise fashion. The food is eliminated
for 5–10 days and then the patient is asked to
reintroduce the food into the diet with close
monitoring of symptoms 15 min to 24 h after inges-
tion. Symptoms such as headache, fatigue, nasal
congestion, bloating, muscle or joint aches/swelling
may indicate a non-IgE-mediated food allergy. If a
food is identified as causing symptoms, patients are
advised to eliminate the food from the diet for
2–3 months, at which point in most patients it
can be safely reintroduced on a restricted schedule
in which it is not eaten more than once every 5 days.
Most patients tolerate a reintroduced food at this
level once the desensitization period has been
eached.
THE FUTURE OF IMMUNOTHERAPY

Further understanding of the interaction between
allergen-specific IgE, mast cells, eosinophils, and
T-cells has fueled targeted immunotherapy research
for allergic rhinitis, asthma, and potentially CRS.
Currently, anti-IgE therapy (omalizumab) [45] and
anti-IL-5 therapy (mepolizumab) [46

&

] show
promise in treating patients with refractory inflam-
matory disease. The current paradigm of traditional
allergy testing and immunotherapy will probably
continue to be of value in treating allergic rhinitis.
In the future, we predict that specific therapy to
correct dysregulated pathways in the innate and
adaptive immune systems, which underlie much
of chronic upper and lower airway disease, will be
developed for patients with uncontrolled inflam-
mation seen in allergic rhinitis, asthma, and CRS.
CONCLUSION

The data is currently mixed on the role of allergy in
CRS. Recent studies show that local IgE-mediated
responses could contribute to the inflammation
characteristic of both disorders. Patients undergoing
sinus surgery have improved outcomes when aller-
gies are managed. Comprehensive management of
the CRS patient, including incorporation of allergy
opyright © Lippincott Williams & Wilkins. Unautho
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and asthma treatment strategies, could help
improve patient outcome and also provide a better
understanding of the interdependence of these
disorders.
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