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ABSTRACT

Allergic rhinitis (AR) is a prevalent chronic respiratory problem in the United States associated with significant comor-
bidities and health care costs. Recent surveys suggest that mixed rhinitis (MR), which refers to patients with nonallergic AR
(NAR) and AR, is a specific rhinitis subtype that may represent between 50 and 70% of all AR patients although the true
prevalence of these conditions has not been confirmed. It is important to make a clear distinction between these chronic rhinitis
(CR) phenotypes as symptom triggers; response to treatment and prevalence of comorbidities such as sinusitis may be
significantly different. Incorporating patient centric questionnaires that can reliably characterize AR, MR, and NAR
phenotypes will improve our ability to further investigate the natural history/epidemiology, mechanisms, and development of

novel therapies for NAR-related CR subtypes.

(Allergy Asthma Proc 31:365-369, 2010; doi: 10.2500/aap.2010.31.3380)

llergic rhinitis (AR) is a prevalent chronic respira-

tory problem that is estimated to affect up to 60
million people annually in the United States and is
associated with significant morbidity resulting in sub-
stantial health care costs to society.'=* Most individuals
think of “allergy” when they think of chronic upper
respiratory symptoms becatise AR is the chronic rhini-
tis (CR) subtype that has been most extensively inves-
tigated mechanistically and therapeutically and media
advertising has been very successful at imprinting the
allergic connotations of CR into the minds of the gen-
eral public. Current prevalence data of AR is primarily
generated by the Center for Disease control health
surveys that are distributed to thousands of house-
holds in the United States that assess a broad spectrum
of health problems.” The questions pertaining to rhini-
tis in these questionnaire surveys are focused on sea-
sonality as'a marker for atopy.” Our inability to gener-
ate more accurate data regarding the prevalence of CR
subtypes is further hampered by the poor clinical char-
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acterization of these patients. CR patients usually first
present to their primary care physician who typically
empirically treats them for AR. Allergists are better
equipped to evaluate CR patients because their patient
histories tend to be more detailed and their diagnoses
are confirmed by either skin testing or specific IgE
serological testing to seasonal and perennial aeroaller-
gens. However, allergists in some cases have been slow
to grasp the concept of nonallergic rhinitis (NAR) and
mixed rhinitis (MR) for a variety of reasons including
(1) the lack of a definitive mechanism still to be deter-
mined for NAR, (2) the overlap of clinical symptoms
between AR and NAR, (3) the poor specificity of ques-
tions traditionally used to define AR versus NAR, and
(4) failure to interpret specific IgE in the context of the
patient’s history.* The purpose of this review is to
discuss the current understanding of the epidemiology
and natural history of both AR and MR as well as
progress in the development of patient centric tools
that would facilitate more accurate characterization
and subsequent disease-specific therapy for these indi-
viduals. One would expect that a more refined ap-
proach to the evaluation, diagnosis and treatment of
patients with CR would lead to significantly decreased
complications (asthma, sinusitis, and otitis media) and
associated direct and indirect costs to manage this
condition.

CASE PRESENTATION

DD is a 30-year-old woman who presents with pro-
gressive worsening of nasal congestion and postnasal
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drainage over the past 5 years. She denies these prob-
lems as a child, adolescent, or young adult. Her symp-
toms did seem to get worse after moving from Florida
to Ohio. She notes that her symptoms are worse with
the change of seasons and around cats and fresh cut
grass. Her symptoms are also worsened by strong per-
fumes, potpourris, and strong cleaning agents. She
works as a secretary in a newer office building. She
notices her symptoms are worse at work versus home
but there is no difference indoors versus outdoors. She
has occasional sneezing with watery eyes, ear plug-
ging, and gets frontal and retro-orbital headaches,
which coincide with worsening of her upper respira-
tory symptoms. She is treated by her primary care
physician at least three to four times a year for sinus
infections. Neither parent has a history of AR but her
mother does experience chronic sinus problems. She is
a nonsmoker and not surrounded by smoke at home or
work. Of note, her boyfriend recently acquired a cat
that seems to make her symptoms worse when she
spends time at his home. She is otherwise healthy and
takes no regular medications. She has tried over-the-
counter antihistamines such as loratadine and cetiriz-
ine with no relief. Diphenhydramine helped to dry her
drainage but makes her sleepy. Skin testing revealed a
positive skin-prick test to cats.

DIAGNOSIS OF CR SUBTYPES

The aforementioned case is a very typical patient
presentation to an allergist’s office. At first glance there
are several aspects of this history that could suggest a
diagnosis of AR including symptoms around cats,
which correlate with recent exposure and a positive
skin-prick test to cats. However, there are several fea-
tures that are less consistent with an AR history includ-
ing a later onset of symptoms in life, no family history
of allergy, symptoms-around odorants, poor response
to nonsedating antihistamines, and no seasonality of
symptoms. There are several questions that we tradi-
tionally ask our CR patients that are nonspecific and
therefore not useful for establishing a diagnosis of AR.
For example, symptoms in response to fresh cut grass
could reflect being outdoors, the pungent smell of
grass, mold spores being strewn into the air from the
lawn mower, or fumes from the lawn mower. Simi-
larly, seasonal symptoms could be confused with tem-
perature and/or barometric pressure weather changes.
The correct diagnosis for this patient would be MR in
that she has a clearly defined allergic component based
on her symptoms that correlate with sensitization to
cats but she also has symptoms in response to irritants
such as perfumes, fragrances, and cleaning agents that
are not readily explained by a specific IgE-mediated
mechanism.

CURRENT DEFINITIONS OF CR SUBTYPES

The current definitions of CR subtypes are relatively
underdeveloped. A diagnosis of AR is made if symp-
toms and triggers correlate with a specific IgE-medi-
ated response whereas a diagnosis of NAR is made if
symptoms are induced by irritant triggers in the ab-
sence of specific IgE-mediated responses.® The number
of skin-prick tests that are used to define AR in clinical
trials varies from one to two positive tests. Whether
this criterion is sufficient for diagnosis of a pure AR
phenotype is questionable. Ongoing analysis of a da-
tabase developed for determining the relationship be-
tween rhinitis and headaches indicates that at least five
or more positive skin-prick tests are required before
there is a clear separation between AR and MR pheno-
types (manuscript in preparation). In contrast, MR is
diagnosed if patients manifest specific IgE-mediated
responses in conjunction - with symptoms induced by
both allergic and nonallergic triggers.” Entopic rhinitis,
which refers to patients with negative skin-prick test-
ing but evidence of localized specific IgE production in
the nose is a new variant of AR that needs to be
considered in the differential diagnosis of CR.** How-
ever, the development of a simple method for measur-
ing specific IgE antibody responses in nasal secretions
is necessary for better characterization of this rhinitis
phenotype.'® Although nasal cytology can be very use-
ful for differentiating AR from NAR subtypes, it is not
helpful for differentiating between AR and MR be-
cause both rhinitis subtypes are inflammatory and usu-
ally are characterized by increased eosinophilia.'" Fi-
nally, other clinical features such as olfactory threshold
responses have not been found to be useful in differ-
entiating CR subtypes.'

PREVALENCE AND ECONOMIC IMPACT OF CR
SUBTYPES

CR is a very prevalent primary care disorder associ-
ated with significant comorbidities such as sinusitis,
otitis media, and asthma, which impact both work and
school performance. AR is the fifth most common
chronic disease in the United States with an estimated
prevalence ranging between 5 and 22%, which trans-
lates into up to 60 million people. Its economic impact
is estimated to cost the health care system $2.5 billion
annually.'#13!* [t is important to emphasize that be-
cause these prevalence data are largely based on ques-
tions referring to seasonal AR (SAR), the true preva-
lence of AR (SAR + perennial AR + MR) may be
underestimated.

NAR has been estimated to affect 17 million Ameri-
cans annually.””"” Depending on the studies, cross-
sectional surveys have found that the diagnosis of AR
ranges between 43 and 83% whereas the prevalence of
NAR ranges between 17 and 52%.'® In a 1998 report,
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the Joint Task Force on Practice Parameters in Allergy,
Asthma and Immunology estimated that 43% of pa-
tients presenting with CR have AR, 34% have MR, and
23% have NAR.!” In addition, large population studies
are necessary to determine the true prevalence or inci-
dence of perennial AR, MR, and NAR disorders.

DIAGNOSIS OF AR VERSUS MR

Establishing an accurate diagnosis of CR is challeng-
ing because upper respiratory symptoms such as nasal
congestion, postnasal drainage, and rhinorrhea are
manifested by most CR patients and therefore are not
useful for differentiating CR subtypes.>'* A detailed
patient history including onset of symptoms, duration,
severity, and frequency of symptoms; indoor and out-
door allergic and nonallergic environmental triggers;
previous response to over-the-counter and prescription
treatments; comorbidities such as recurrent sinusitis,
otitis, and asthma; and family history of allergies are all
important questions that help to generate an accurate
differential diagnosis for CR subtypes.® A previous
patient questionnaire was designed to differentiate be-
tween AR, MR, and NAR." Using data derived from
logistic regression analysis, the probability of diagnos-
ing NAR was 96% in a patient with new-onset symp-
toms at the age of 35 years with no parental history of
allergy, no seasonal symptoms or symptoms around
cats, and increased symptoms around perfumes and
fragrances.'”” For a similar 45-year-old patient; the
probability of having NAR was 98%.' However, this
questionnaire was not useful for identifying pure phe-
notypes for AR and MR. To determine if the failure of
this questionnaire to predict AR and MR phenotypes
was because of the population size, SAR patients re-
cruited to participate in three separate pharmaceutical
studies were administered this questionnaire.>*° The
results of this analysis revealed that a significant per-
centage of these patients had nonallergic triggers con-
sistent with a diagnosis of MR rather than pure
SAR.">? These findings have significant ramifications
regarding the current criteria used to recruit patients
for AR studies. One could speculate that a more precise
definition of SAR could lead to recruitment of a purer
patient phenotype and more robust treatment out-
comes in AR trials.

Recently, an irritant index score was developed to
objectively differentiate between CR subtypes." This
scale is based on 21 questions pertaining to common
nonallergic triggers.'® The irritant index scale was com-
pleted by ~650 subjects as part of a headache rhinitis
study. Each patient was instructed to rate the severity
of their upper respiratory symptoms in response to
each trigger."” Preliminary results, using discriminat-
ing cut points, have found that 15% of subjects have a
pure AR phenotype, 15% have a pure NAR phenotype,
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and up to 70% have an MR phenotype.'> Although the
percentage of patients with an MR phenotype is sig-
nificantly greater than what has been previously re-
ported by other investigators, this is the first analysis to
use a quantitative scale to assess the impact of nonal-
lergic triggers on upper respiratory symptoms (manu-
script in preparation). Finally, a new subclass of NAR
patients without nonallergic triggers was identified."
Work is in progress to better determine the clinical
relevance of this phenotype. However, based on this
analysis, we propose a new classification for CR that
include four major phenotypes: (1) AR with a low irritant
index score (ARy,), (2) AR with a high irritant index score
(ARy; aka. MR), (3) NAR with a high irritant index score
(NAR,; a.k.a. vasomotor rhinitis), and (4) NAR with a
low irritant index score (NAR),).

Although physical examination is useful for identi-
fying features of SAR such as nasal creases and pale
bluish hue boggy turbinates, in general, there are no
physical characteristics that can definitively differenti-
ate between AR and MR.® As previously mentioned,
both conditions are associated with nasal inflammation
manifesting as nasal eosinophilia and have one or
more positive skin test or serum-specific IgE test re-
sults to environmental aeroallergens.® Therefore, the
primary feature that differentiates these two conditions
is that patients with MR exhibit a greater magnitude of
nasal symptoms in response to a spectrum of nonaller-
gic triggers.

TREATMENT RESPONSE AS A PHENOTYPIC
MARKER FOR CR SUBTYPES

It is important to accurately diagnose AR, MR, and
NAR, because the treatments differ considerably.® Pri-
mary care physicians tend to be biased toward the
diagnosis of AR, because they are more familiar with
the disorder. Therefore, treatment is often limited to
prescribing second-generation nonsedating antihista-
mines and/or nasal corticosteroids that often do not
adequately control symptoms in patients with vasomo-
tor rhinitis or NAR, thereby resulting in an increased
risk for comorbidities such as sinusitis and otitis me-
dia.>?! Ryden et al. investigated disease perception and
social behavior in their patients with CR and reported
that prescribed medications were effective in reducing
symptoms only 50% of the time and patients with NAR
more frequently indicated that medications based on
treating underlying allergy had little or no effect at
controlling their symptoms.”* Therefore, the current
practice for treatment of CR is inefficient and often
leaves patients very frustrated and in considerable dis-
comfort. Furthermore, ineffective treatment of CR has
resulted in higher health care costs and lost productiv-
ity, resulting in a greater economic burden on our
health care system.
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Treatment for AR and MR should include avoidance
measures, pharmacologic therapy, and, if indicated,
allergen immunotherapy (AIT). Avoidance measures
should focus on indoor and outdoor aeroallergens but
in the case of MR, patients should also be counseled on
avoidance of nonallergic triggers such as outdoor air
pollution, tobacco smoke, perfumes/fragrances, pot-
pourris, burning wood, ozone generators, incense,
cleaning agents, and other strong chemicals and odor-
ants that are commonly present in home or work en-
vironments.® Pharmacologic treatment for AR and MR
may overlap significantly as first- or second-generation
antihistamines, nasal corticosteroids, nasal antihista-
mines, and leukotriene modifying agents may all be
effective.>?! Currently, only intranasal azelastine and
intranasal fluticasone are Food and Drug Administra-
tion approved for the treatment of NAR.*>** Therefore,
patients with MR, because of their nonallergic compo-
nent, may be somewhat more refractory to treatment
and require more combination therapy (i.e., nasal cor-
ticosteroid + nasal antihistamine, etc.) to control their
symptoms.

There are many unanswered questions regarding
treatment response differences between AR and MR.
For example, do MR patients respond as favorably to
topical therapy or AIT compared with AR patients?*
Are there similar cost benefits such as reduced comor-
bidities, medication requirements, and improved qual-
ity of life for AR and MR patients treated with AIT? In
a recent historical pre- and posttreatment study de-
signed to investigate the therapeutic benefit of AIT in
AR compared with MR patients, it was found that both
groups achieved therapeutic benefits from this treat-
ment (submitted for publication). However, the AR
group was able to reduce the number of medications to
a significantly greater extent than the MR group after 3
years of treatment. Interestingly, the MR group was
observed to have significantly fewer number of sinus
infections over the course of AIT. Whether this was
caused by taking more medication, an immunomodu-
latory effect of AIT on the AR component of MR, or
both was not possible to determine. To further inves-
tigate whether treatment response is a useful pheno-
typic marker for differentiating AR and MR subtypes,
it will first be necessary to develop better consensus
definitions for AR, MR, and NAR subtypes. This ap-
proach will also permit designing in vitro and clinical
studies for investigating the underlying mechanism(s)
for NAR.

APPROACH TO MANAGEMENT OF CASE
PRESENTATION

For the aforementioned case presentation, this pa-
tient likely has MR based on her history and skin test
results. Management should focus on trying to reduce

exposure to cats in the home and initiation of treatment
with a nasal corticosteroid, nasal antihistamine, or
combination of these two agents as a first step ap-
proach. Other adjunctive therapies could include nasal
irrigation with saline, topical or oral anticholinergic
agents to control postnasal drainage, oral deconges-
tants, and, potentially, leukotriene modifying agents
with the intent of using the fewest number of medica-
tions to maximize therapeutic outcomes at the lowest
cost. AIT may be the best long-term approach to treat-
ment but it is still not entirely clear whether patients
with MR achieve the same therapeutic outcomes as
observed for patients with pure AR

CONCLUSIONS

AR and MR are overlapping conditions that until
recently have been classified as AR. It is becoming
clearer/ that these conditions may behave differently
with respect to clinical presentation, comorbidities,
and response to treatment. There is ample evidence in
the medical literature that shows a synergistic interac-
tion between specific IgE-mediated responses and air
pollutants such as diesel exhaust particulate and
ozone.”*™* Further investigation is required to deter-
mine whether MR represents a continuum from AR
that develops over time as a result of an enhanced
immunologic response secondary to continued expo-
sure to chemicals and/or particulate matter in the
home or work environment or merely represents the
development of NAR independently of the patient’s
atopic status. Regardless, it is important for the clini-
cian not to trivialize the distinction between these two
CR conditions because it is clear that the clinical man-
agement of MR can be more challenging, leading to
increased morbidity and health care costs and de-
creased quality of life.
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