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KEY POINTS

e The therapy for nonallergic rhinitis is best based on the underlying pathology, which typi-
cally exists in a form whereby an abnormality of the autonomic nervous system is domi-
nant or a form in which inflammation seems to be the cause of symptoms.

e In general nonallergic rhinitis is less responsive to treatment than its allergic counterpart.

e In most cases combination therapy with an intranasal corticosteroid and a topical nasal
antihistamine is the most effective treatment.

DEFINITION

Chronic nonallergic rhinitis (NAR) is a syndrome rather than a specific disease. It is
diagnosed by excluding other disorders. A lack of understanding of the pathogenesis
of this condition has led to an imprecise terminology with several alternate names for
this condition (Table 1).

NAR is best defined by the chronic presence of one or more symptoms of rhinitis, in
the absence of a specific cause.

There is no consensus about how long symptoms should be present to establish
chronicity, but many studies have required a minimum duration of more than 1 year."-

PATHOGENESIS

In order to understand the mechanisms of action of the medications used in the treat-
ment of NAR, it is important to have some insight into the pathogenesis of this
condition.
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Table 1

Treatment Modality

Treatment modalities for NAR

Comment

INS

It is the most useful in the inflammatory form of NAR. Not all
studies have shown these agents to be effective. Efficacy may
depend on triggers, with those patients who exhibit triggers
only possibly responding to a lesser degree than those with
triggers due to respiratory irritants (see text).

TA sprays

Azelastine is better studied than olopatadine, but one study of
the latter indicated efficacy (see text). It is probably more
effective in the inflammatory form. Effects are theoretically due
to activities of these agents unrelated to their antagonism of H1
receptor stimulation.

Combination therapy
with INS and TA

It is probably the most effective therapy to date. At least on a
conceptual basis they should be more effective than either
agent alone, and studies in allergic rhinitis have confirmed this.

Ipratropium It is effective only for rhinorrhea. It is of particular benefit in
bromide gustatory rhinitis and rhinitis due to exposure to cold.
Capsaicin It is theoretically useful only in the noninflammatory form and

thought to be effective because of desensitization or depletion
of mediators. This effect seems to be mediated through TPV1.

Oral decongestants There is a lack of good evidence of effect, but theoretically it may

be helpful for nasal stuffiness only.

Nasal saline
irrigation

It seems to have some modest effect in selected patients.

Oral antihistamines Second-generation antihistamines theoretically should be of no
benefit; but first-generation antihistamines, theoretically
because of their anticholinergic activity, could be helpful in

some patients.

Surgery Numerous approaches have been studied, but reports are limited
to case series. Of course, it is reserved for recalcitrant cases not

responding to medical treatment.

Abbreviations: INS, intranasal corticosteroids; TA, topical antihistamine; TPV1, transient receptor
potential cation channel subfamily V member 1.

Based on the fact that there seems to be many forms of this syndrome, there may
be several different mechanisms underlying its clinical expression.®~® Several investi-
gators have broadly divided NAR into noninflammatory and inflammatory forms.5-33
The inflammatory form has been further divided into eosinophilic and noneosinophilic
varieties.”25-2% With all forms of chronic NAR, there seems to be a component of
autonomic dysregulation. In the noninflammatory form, these neurologic abnormalities
are predominant.

For the purpose of this article, the authors have arbitrarily decided to use the
inflammatory and noninflammatory classification in this brief discussion of NAR
pathogenesis.

NONINFLAMMATORY FORMS

With the noninflammatory form, it is postulated that the disease results from abnormal-
ities in the autonomic nervous system, which may include the adrenergic, cholinergic,
and/or nonadrenergic, noncholinergic innervation of the nose.®~'" Such abnormalities
have also been demonstrated in the inflammatory form and, in that context, have been
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proposed to be secondary to the primary inflammatory process.®” "8 The nature
and importance of these abnormalities has been clarified by Bernstein and col-
leagues®* who evaluated the neurogenic responses to chemical/olfactory stimuli in
patients with NAR using functional MRI. Subjects underwent MRI during exposure
to different types of odors. They exhibited increased blood flow to several odor-
sensitive regions of the brain in response to both pleasant (vanilla) and unpleasant
(hickory smoke) odors. The neurologic responses were associated with the production
of symptoms on exposure to hickory smoke.

Gustatory rhinitis is perhaps the prototype of noninflammatory NAR. In this condi-
tion eating, especially hot or spicy foods, produces profuse, watery rhinorrhea.®®
The underlying pathology seems to be a heightened cholinergic response.

Patients with noninflammatory NAR may display a variety of neurologic abnormal-
ities, including heightened responses to cold, methacholine, and other stimuli designed
to activate cholinergic responses®®2% as well as diminished responses to vasocon-
strictive stimuli®® and increased concentrations of intranasal neuropeptides.'®

Of growing importance in the pathogenesis of NAR is the recognition that a super-
family of 28 chemical, thermal, and nociceptors transmit the neural stimuli that trigger
symptoms. The transient receptor potential (TRP) receptors, TRP vanilliod 1 (TRPV1)
and TRP ankyrin 1 (TRPA1), are perhaps of particular note. TRPV1 is the receptor for
capsaicin. Several triggers activate TRPA1, including cold dry air as well as dietary iso-
thiocyanates (mustard, wasabi, horseradish), allicin (garlic and onion), environmental
isothiocyanates, formalin, toluene, ozone, chlorite, and noxious components of smoke
(acrolein, methacrolein, croton aldehyde).®”-°>* TRPV1 and TRPA1 sensitization and
activation patterns are summarized in Fig. 1.

INFLAMMATORY FORMS

Nasal eosinophilia occurs in a significant number of individuals with NAR. Nasal
biopsies from these patients commonly show increased eosinophils as well as
increased numbers of mast cells and prominent mast cell degranulation.? '® The cellular
inflammatory infiltrate may have dominant cells other than eosinophils. Nasal cytology
in some cases shows a predominance of mast cells and neutrophils.>>°® These histo-
logic findings may be associated with different clinical manifestations.®® For example,
eosinophilia can indicate responsiveness to glucocorticoids, whereas when mast cells
are the predominant cell type, nasal itching is often a characteristic feature.>®

The inflammatory cytokine pattern in chronic NAR may differ from that in normal
nonrhinitis patients. In a study comparing patients with allergic rhinitis, NAR, and
controls (45 included in each group), both the patient groups had increased levels
of interleukins 16 and 17 compared with controls.®”

By definition patients with chronic NAR have negative skin and in vitro tests for
allergen-specific immunoglobulin E (IgE) and, thus, lack evidence of systemic pro-
duction of allergen-specific IgE. However, IgE production has been shown to occur
locally in the nasal tissue in some patients with NAR.>°8-6" One group has shown
that as many as one-half of patients with chronic NAR react to nasal challenge
with allergen, especially dust mite allergen, with symptoms and signs similar to
those experienced by patients with allergic rhinitis.>®-%-6% Because of these findings
some investigators suggest performing an allergen-specific nasal challenge and
measuring nasal-specific IgE levels in addition to standard allergy tests in this sub-
group of patients. In addition, they recommend repeating allergy testing “after a
time interval” because patients formerly diagnosed with NAR may develop allergic
disease.®456
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Fig. 1. TRPV1 and TRPA1 sensitization and activation patterns. Inflammatory mediators,
neurokinins, hormones including histamine, LT, acetylcholine, prostaglandins, proteases
including tryptase, bradykinin, MIP1 alpha, tumor necrosis factor (TNF) alpha, insulin
growth factor 1 (IGF-1), prolactin, nerve growth factor (NGF), somatostatin, and calcitonin
gene-related peptide (CGRP) act via their receptors to activate kinase and phospholipase
systems, which prime TRPV1. Priming of TRPA1 is less defined. Once primed, the receptors
become more susceptible to activation by endogenous and exogenous compounds. Activa-
tion results in a preferential influx of calcium and, in the case of sensory nerves, depolariza-
tion. This process promotes active exocytosis of neuromediators at the peripheral nerve
terminals. The later process is reported to comprise the major component of neurogenic
inflammation. BK, bradykinin; LT, Leukotriene; MIP1, Macrophage Inflammatory Protein;
PC, phospholipase C; PG, prostaglandin; SP, substance P; VOC, volatile organic compound.

These observations have prompted the question as to whether the production of
local allergen-specific IgE in patients with symptoms of rhinitis is simply premonitory
to the development of the systemic production of these IgE antibodies. In this case
one would expect the appearance of positive skin tests and serum-specific IgE in the
future. A prospective 10-year follow-up study with initial cohorts of 194 patients with
local allergic rhinitis and 130 healthy controls was designed to answer this question. Af-
ter 5 years of follow-up, skin prick tests and/or serum-specific IgE became positive in
6.81% of patients with local allergic rhinitis and in 4.5% of controls. The investigators
interpreted these findings as indicating local allergic rhinitis is a separate condition
from classic allergic rhinitis and not simply a premonitory phase of this disorder.®”

Contrary to these observations, other researchers were unable to demonstrate
consistent responses to nasal allergen challenge in patients with NAR,®8 challenging
the concept that NAR results from a localized, IgE-mediated mechanism. Further-
more, localized allergic rhinitis (LAR) patients respond to medications conventionally
used to treat allergic rhinitis, which are characteristically not as effective in NAR.
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TREATMENT
Overview

The basic medications that we use to treat NAR are similar but not identical to those
used for allergic rhinitis. These medications include intranasal glucocorticoids (INS),
topical antihistamine (TA) sprays, combination therapy with INS and TA, ipratropium
bromide, capsaicin, oral and intranasal decongestants, nasal saline irrigation, first-
generation oral antihistamines, and surgery.

As can be seenin Table 1, and as mentioned earlier, knowledge of the pathogenesis
of NAR is helpful in the choice of treatment. In the inflammatory form of this disease,
INS and TA are probably the most helpful compounds; in the noninflammatory variety,
ipratropium bromide and capsaicin play an important role.

Unfortunately patients with chronic NAR are in general less responsive to pharma-
cologic therapy than those with allergic rhinitis.”%° For example, second-generation
oral antihistamines are usually not helpful.”%”" In contrast, first-generation antihista-
mines may be more effective in the noninflammatory form because of their anticholin-
ergic activity, which helps reduce postnasal drainage. The 2 classes of medications
most useful in treating the total symptom complex of chronic NAR”278 are intranasal
corticosteroids (INS) and topical nasal antihistamines (TA). Additionally ipratropium
bromide is specifically effective in the therapy for rhinorrhea.?+®% Nasal deconges-
tants, both topically and orally, can be used to treat patients who have continued nasal
congestion in spite of the use of intranasal corticosteroids. They can be applied as
adjunctive agents in this regard (see later discussion).

Patients with mild disease may be adequately treated with either an INS or TA. There
are no comparative studies specifically designed to compare these two agents. Those
with moderate to severe disease tend to respond better to the combination of an INS
and TA.%¢

Specific Agents

Intranasal corticosteroids

Several INS preparations have been shown to be effective for most patients in multiple
randomized controlled studies.”>"®7887 Multiple preparations are available. The
largest report demonstrating a treatment effect with INS was a combined analysis
of 3 double-blind, randomized, prospective, placebo-controlled studies of 983 pa-
tients with NAR. Included in this evaluation were subjects with and without nasal
eosinophilia (674 were classified as without nasal eosinophils).?” Intranasal fluticasone
propionate at doses of 200 or 400 pg was more effective than placebo in both groups,
as assessed by total nasal symptom scores for nasal obstruction, postnasal drip, and
rhinorrhea.

However, not all patients with NAR have been shown to respond to INS. A
large study showed no significant impact on symptoms.” A subsequent multicenter
trial was performed to assess the effects of INS therapy on a subset of patients
with symptoms triggered predominantly by weather and temperature changes.®®
In this randomized study, which excluded patients triggered by respiratory irritants,
699 patients with NAR triggered by weather factors were treated with either fluti-
casone furoate or placebo for 4 weeks. There were no significant differences
between the two groups. Thus, although patients with NAR as a group respond
to INS, there may be subgroups of nonresponders that require further study. Spe-
cifically, based on this study, those with symptoms triggered by respiratory irritants
may respond to a greater extent than those with problems related only to weather
conditions.

309



310

Lieberman & Smith

Topical antihistamine sprays
Two topical antihistamine sprays have been studied in NAR. These sprays are azelas-
tine and olopatadine.

Azelastine is the best studied of the two and the only one to be evaluated in a
double-blind, multicenter, placebo-controlled trial.”” It is available as Astelin in a
0.1% preparation containing 137 mcg per actuation that is dosed 2 actuations each
nostril twice daily in adults and one actuation twice daily in children. It is also available
in a 0.15% concentration (Astepro, containing 205 mcg per actuation), one to 2 actu-
ations per nostril twice daily and decreasing the dose as symptoms improve. The
0.15% version contains sucralose as a taste-masking agent. It decreases the inci-
dence of taste perversion (bad taste), which is one of the most common side effects
of this drug. Both concentrations are available as generic preparations.

Olopatadine hydrochloride nasal spray (0.06%) is available as Patanase (containing
665 mcg per actuation) that is dosed 2 actuations twice daily in adults and one actu-
ation twice daily for children down to 6 years of age. Patanase has not been approved
for use in NAR.

As monotherapy, azelastine has been shown to be effective in randomized controlled
studies.””®° In 2 multicenter randomized open-label trials, approximately 80% to
85% of more than 200 subjects with NAR responded favorably to azelastine.”” Sig-
nificant improvement was seen in all symptoms evaluated.

The improvement in symptoms with azelastine is likely in part due to its antiin-
flammatory properties. These effects are multiple. They include the ability to diminish
eosinophil activation and adhesion molecule expression and suppression of inflam-
matory cytokine generation.?'¢2:°° Azelastine may also reduce neurogenic excitation
from olfactory stimuli. In the previously mentioned study in which subjects with NAR
were exposed to pleasant and unpleasant odors, the administration of azelastine
significantly attenuated exaggerated blood flow to odor-sensitive regions of the
brain as assessed by MRI.3>* More recently, an in vitro cell study found that azelastine,
like capsaicin, can activate TRPV1 receptors and with continuous cell exposure
can desensitize these receptors. A similar effect was seen with the antihistamine
bepotastine but not with olopatadine or fluticasone.®"

Olopatadine and azelastine (0.1%) were compared for the treatment of NAR in a
multicenter, randomized parallel group study lasting 14 days.®? Both reduced conges-
tion, rhinorrhea, postnasal drip, and sneezing; there were no statistically significant
differences between their effects. In addition, there was no difference in the side-
effect profile of the two agents. But this study did not contain a placebo arm and
was powered only to assess noninferiority. In another placebo-controlled study,
olopatadine reduced the exaggerated response to hyperosmolar challenge in patients
with prominent vasomotor symptoms.®® This drug, like azelastine, also seems to have
clinically significant antiinflammatory activity unrelated to its antagonism of histamine
receptor 1 stimulation.®®

Combination therapy with intranasal corticosteroids and azelastine

The most effective treatment of NAR uses the combination of INS and azelastine.
Based on several studies in allergic rhinitis the combined treatment is more effective
than either agent alone. Combination therapy can be achieved either by using 2 sepa-
rate nasal sprays or a combination product. A combination spray containing azelastine
hydrochloride 137 mcg and fluticasone propionate 50 mcg (Dymista) became avail-
able in the United States in 2012 and is approved for children down to age 5 years
and adults for seasonal allergic rhinitis. The dose is one actuation per nostril, twice
daily. This combination product has been studied in patients with seasonal allergic
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rhinitis and has been shown to be superior to single treatment with either agent
alone.®* Also in a post hoc analysis of a 1-year, randomized, open-label, active-
controlled, parallel-group study in 612 subjects aged 12 years and older with perennial
allergic rhinitis (424 subjects) or NAR (188 subjects), Dymista was found to be effective
in both groups. Efficacy was assessed by change from baseline in PM reflective total
nasal symptom score (rTNSS), time to first achieve 100% PM rTNSS reduction from
baseline, and percentage of symptom-free days.%®

The conclusion one draws from these investigations is that combination treatment
with azelastine and fluticasone seems to be at this time the treatment of choice in
most individuals with NAR.

Ipratropium bromide
When rhinorrhea is the only symptom or the dominant symptom, as in gustatory or
skiers/joggers rhinitis, ipratropium bromide (0.03% or 0.06%) nasal spray is recom-
mended and is the treatment of choice.®>°® Ipratropium bromide is usually used at
a dose of one or 2 sprays each nostril up to 3 times a day. Alternatively, it can also
be used as needed or an hour before exposures that cause rhinorrhea, such as
cold air or before eating. The concentration of 0.06% is usually intended only for
short-term use (eg, treatment of rhinorrhea associated with the common cold).
Two multicenter placebo-controlled trials have demonstrated the effectiveness of
ipratropium bromide to control rhinorrhea.?*8°

The administration of ipratropium bromide nasal spray (0.03%) for 1 year among
285 patients with perennial NAR resulted in significant improvement in rhinorrhea
as well as a decreased need for additional medications to control symptoms.®*
In addition, in a study of 253 patients with perennial NAR, ipratropium nasal spray
significantly reduced rhinorrhea versus that observed with placebo.®® However,
this drug has little if any effect on any manifestation of rhinitis other than anterior
rhinorrhea.

Adjunctive therapies

Adjunctive therapies include topical capsaicin, oral or topical decongestants, nasal
saline sprays and irrigations, and oral antihistamines. Studies of antileukotriene
drugs and intranasal chromones in the treatment of NAR are lacking, but clinical
consensus is these medications are relatively ineffective for this condition.

Topical capsaicin

Topical capsaicin has been shown to diminish the symptoms of NAR, but irritation
of the nasal mucosa can be a limiting factor.°”-9 A randomized trial of 42 patients
with NAR evaluated the effects of a diluted capsaicin nasal spray to which euca-
lyptol was added to reduce the burning sensation caused by this agent (Sinus
Buster Nasal Spray [Akorn, Incorporated, Lake Forest, IL, USA]).%° After 2 weeks
of therapy with this preparation (dosed up to 12 actuations daily), patients reported
significant improvements in total nasal symptom scores compared with placebo
and good tolerability. This preparation is available without a prescription. A recent
Cochrane Review of the use of capsaicin concluded “Capsaicin may be an option
in the treatment of idiopathic non-allergic rhinitis.” It is given in the form of brief
treatments, usually during the same day. It seems to have beneficial effects on
overall nasal symptoms up to 36 weeks after treatment, based on a few small
studies (low-quality evidence). Well-conducted randomized controlled ftrials are
required to further advance our understanding of the effectiveness of capsaicin in
NAR, especially in patients with NAR of different types and severity, and using
different methods of capsaicin application.'®
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Oral and intranasal decongestants

Although there are no specific studies examining the clinical efficacy of decongestants
for NAR, they can used as needed only for congestion not responsive to the use of
a nasal glucocorticoid, topical nasal antihistamine, or a combination of both. An oral
decongestant, such as pseudoephedrine or phenylephrine, can be added to the
treatment regimen. The usual dosing of pseudoephedrine is 30 or 60 mg, up to 3 times
daily on symptomatic days. A sustained-release preparation of 120 mg used twice
daily is also available. Phenylephrine hydrochloride is less effective and in some
studies has not been superior to placebo at the 10-mg dose that is commonly avail-
able without prescription.'°"1°2 Intranasal decongestants when used as monotherapy
for extended periods of time can cause rebound nasal congestion or tolerance (tachy-
phylaxis). However, several recent studies of perennial and seasonal allergic rhinitis
have indicated this agent can be used for longer periods of time without inducing toler-
ance if used in conjunction with an intranasal corticosteroid. This combination therapy
has yet to be investigated in NAR; however, clinical experience indicates it is effective
and well tolerated for this condition as well.'%3-195

Nasal saline irrigation

A large body of observational reports and one prospective controlled clinical study
has found that nasal lavage can be helpful in NAR.'%6197 |n the only prospective study
the use of nasal irrigation significantly improved nasal symptoms.'%” Intranasal saline
sprays have been found effective in relieving postnasal drip, sneezing, and conges-
tion.”?19% Saline sprays may be somewhat less effective than larger-volume nasal
lavage, although they may be more convenient for some patients.'%° A variety of over-
the-counter devices, including bulb syringes and bottle sprayers, are effective, provided
the system delivers an adequate volume of solution (>200 mL per side) into the nose.

Oral antihistamines

Clinical experience and limited data suggest that the newer nonsedating H1 antihis-
tamines are not as effective in NAR, compared with allergic rhinitis.”®”" Older, first-
generation H1 antihistamines (eg, chlorpheniramine) have anticholinergic properties
that may be helpful to some patients with persistent and bothersome postnasal drip
and/or anterior rhinorrhea despite the use of the aforementioned therapies.'® How-
ever, these medications are sedating; but if dosed at night the carryover effect during
the day is minimal making these agents well tolerated in most patients.

Role of surgery

Several surgical approaches have been used in patients with severe chronic
NAR.%%111-114 These approaches have been reported as uncontrolled case series.
Such interventions can be considered in patients with recalcitrant symptoms not
responding to standard therapies, such as topical nasal steroids in combination
with TA and/or decongestants and/or ipratropium bromide. Six to 12 months of med-
ical management should be allowed before surgical options are considered.

A turbinectomy can be performed when congestion is predominant. With this tech-
nique there has been concern about the destruction and/or elimination of the mucosal
surface. However, laser turbinectomy has been reported to preserve normal nasal
cytology as well as normal ciliary activity.'"®

Several other surgical procedures have been tried in the past, including vidian
nerve resection, electrocoagulation of anterior ethmoidal nerve, sphenopalatine gan-
glion block, and others."'*'1® None of these techniques has been shown to have
long-term benefits, and the potential risks (eg, persistent pain) have to be considered
carefully because they may outweigh any possible benefits.
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Other alternative and complementary therapies have been evaluated, such as
acupuncture and topical silver nitrate, although these cannot be recommended at
this time.

Prognosis

NAR is a persistent condition, usually present lifelong. In one study, 180 patients with
NAR were reevaluated 3 to 7 years after the initial diagnosis was made."'” Patients
with NAR generally experienced worsening disease (52%), with an increase in the
persistence (12%) and severity (9%) of nasal symptoms. In addition, 24% developed
new comorbidities over time. Asthma was the most frequently developed comorbidity
at the reevaluation, increasing from 32% to 55% of the subjects. There was also an
increase in the development of sinusitis. This longitudinal study emphasizes the
need for research to further elucidate relevant mechanistic pathways for NAR, which
could potentially lead to novel, more effective therapeutic strategies.
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