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Update on nonallergic rhinitis

Russell A. Settipane, MD* and Philip Lieberman, MDt

Background: Although nonallergic rhinitis is a well recognized entity, its inci- viewed as trivial by practitioners. Rhi-
dence and therapy have not been definitively studied. Recent epidemiologic studiestis symptoms significantly affect pa-
and treatment trials have furthered our knowledge regarding the frequency aients’ quality of life because of sys-
occurrence of this disorder and effective treatment modalities. temic symptoms and include, among

Objective: To review and put into perspective recent advances in our knowledgeothers, fatigue, headache, and cogni-
regarding the incidence and significance as well as therapy of chronic nonallergigve impairment. Allergic rhinitis af-
rhinitis. In addition, based upon these data, to propose a classification of thifects 20 to 40 million people in the
disorder. United States each year. Ten percent to

Data Sources:The MEDLINE database and the results of a national survey of 3094 of allergic rhinitis sufferers are
allergists (National Rhinitis Task Force) conducted in 15 allergy practices involvingaquits and 40% are childrénn con-
975 patients. o _ trast, the frequency of nonallergic rhi-

Conclusions: Nonallergic rhinitis is a common disease that probably affects asyjtis and the different syndromes that
many as 17 million Americans. Of equal importance is that, based on available dat%omprise this disorder are poorly de-
approximately 22 million people suffer with a combination of nonallergic rhinitis ¢naq and no true data have existed
and allergic diseases (mixed rhinitis). Both nonallergic and mixed rhinitis Occurregarding prevalence. However, the
more frequently in adults than in children, may be more common in female patient§ .+ Task Eorce on Practice Pa;ame—
than in male patients, and are more likely to be perennial than seasonal. Agen?grS in Allergy, Asthma, and Immunol-
demonstrating efficacy (based on controlled trials or having approval by the FDA)O oints OL’H that V\;hereas alleraic
for the therapy of nonallergic rhinitis are azelastine and topical nasal steroids. gy p 9

Ann Allergy Asthma Immunol 2001;86:494-508.

INTRODUCTION

Rhinitis is defined as inflammation of

the membranes lining the nose, char-
acterized by nasal symptoms, includ-
ing itching, rhinorrhea, and/or nasal
congestion. Chronic nasal symptoms
without allergic causation are a broad
classification of nasal diseases known
as nonallergic rhinitis. As many as half
of the patients presenting with nasal
symptoms may have this disorder. Na-
sal symptoms characteristic of nonal-
lergic rhinitis are often indistinguish-

able from those that occur in allergic
rhinitis, and, therefore, negative testing
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for IgE-mediated sensitivity to relevant
aeroallergens is necessary to confirm
this diagnosis. However, it is important
to note that positive skin tests to irrel-
evant aeroallergens may occur in non-
allergic rhinitis.

Nonallergic rhinitis may be subclas-
sified on the basis of various charac-
teristics. These include frequency of
occurrence (Table Z),immunologic
and cytologic features (Table 2and
etiologic and systemic disease associ-
ation (Table 3). The latter subclassifi-
cation is the subject of this review. The
epidemiology and clinical presentation
of nonallergic rhinitis will be pre-
sented, followed by a descriptive sum-
mary of each of the major nonallergic
rhinitis syndromes.

EPIDEMIOLOGY OF
NONALLERGIC RHINITIS

Rhinitis is a significant cause of mor-
bidity worldwide; however, it is often

rhinitis is very common, approxi-
mately 50% of patients presenting with
rhinitis do not have allergic rhiniti.
Several studies have helped to estab-
lish the frequency of occurrence of al-
lergic versus nonallergic rhinitis as
seen in the allergist’s office (Table 4).
Mullarkey et at found that 52% of 142
rhinitis patients seen in an allergy
clinic could be classified as having
nonallergic rhinitis. Enbefgevaluated
152 consecutive adults with nasal
symptoms and found a 30% frequency
of perennial nonallergic rhinitis. This
frequency would increase to 46% if
these subjects had been more precisely
classified with positive skin tests,
without clinical correlation, as having
nonallergic rhinitis. The European
Community Respiratory Health Sur-
vey (ECRHSj reported a 25% fre-
quency of nonallergic rhinitis among
1,412 subjects selected for having a
history that suggested allergic rhinitis.
Togiag found that 17% of 362 rhinitis
patients at an academic allergy clinic
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Table 1. Classification of Nonallergic Rhinitis Based on Frequency of Occurrence

Common

Infrequent

Vasomotor (perennial nonallergic
rhinitis)

Chronic sinusitis

Structural (septum, turbinates, valve)

NARES*/BENARSTt

Drug induced

Nasal polyps

Physical/chemical/irritant

Aspirin sensitivity

Hypothyroidism

Atrophic

Systemic immunologic disorders
Cerebral spinal fluid rhinorrhea
Other structural disorders
Foreign body

Ciliary dyskinesia

Nasal mastocytosis

* NARES-nonallergic rhinitis with eosinophilia syndrome.
1 BENARS - blood eosinophilia nonallergic rhinitis syndrome.

had nonallergic rhinitis. These studies,
however, may be skewed toward the
allergic rhinitis because these patients
are seen most often in the allergy prac-
tice.

Rough data from large population
surveys indicate the prevalence of
chronic sinusitis to be 13.5%and
chronic rhinitis to be 20.4% Presum-
ably, a substantial portion of subjects
surveyed would be more precisely la-
beled as having nonallergic rhinitis if
skin testing and sinus imaging had
been performed.

The Joint Task Force notes that data
regarding the true prevalence of rhini-
tis are difficult to interpret. Physician-
diagnosed rhinitis is the basis for most
of the population surveys and may lead
to a lower reporting of rhinitis whereas

Table 2. Classification of Nonallergic Rhinitis Based on Immunologic and Nasal Cytologic Features

epidemiologic studies lean toward sea-
sonal allergic rhinitis or hay fever, be-
cause identification of seasonal symp-
tom exacerbation is easier to identify.

Settipane and Kleifi looked at the
frequency of occurrence of nonallergic
rhinitis subtypes in 78 patients and de-
termined that nonallergic rhinitis with
eosinophilia syndrome (NARES) was
found in 33%, blood eosinophilia non-
allergic rhinitis syndrome (BENARS)
in 4%, VMR in 61%, sinusitis in 16%,
elevated IgE in 12%, and hypothyroid-
ism in 2%. In his series of nonallergic
rhinitis patients, Enbefgfound that
10% had NARES.

Three additional observations of
note have been reported regarding the
clinical presentation of nonallergic rhi-
nitis. These include associations with

age, sex, and seasonal occurrence/vari-
ation. Togia$ has observed that 70%
of patients diagnosed with nonallergic
nasal disease developed their condition
in adult life (age>20 years), whereas
approximately 70% of patients diag-
nosed with allergic rhinitis developed
their condition in childhood (age:20
years). However, a causal relationship
between aging and nonallergic rhinitis
has not been confirmed by other inves-
tigators!?

Sex may be a risk factor for the
development of nonallergic rhinitis. In
the series of Settipane and Kléi,
58% of the nonallergic rhinitis patients
were female. Enbefgfound 74% of
nonallergic rhinitis patients to be fe-
male. However, these two studies
lacked a control group. The National
Rhinitis Classification Task Force
(NRCTF) study found that 71% of pa-
tients with nonallergic rhinitis were fe-
male compared with 55% in the aller-
gic rhinitis group*?

Sibbald and Rink¥ found that pa-
tients with nonallergic rhinitis were
more likely to experience perennial,
rather than seasonal, symptoms. They
reported the following frequencies of
negative skin testing: 50% in patients
with perennial rhinitis, 32% in patients
with combined perennial/seasonal rhi-
nitis, and 22% in patients with purely
seasonal allergic rhinitis.

Perennial Nonallergic Rhinitis
(Inflammatory)

Non-inflammatory, Nonallergic Rhinitis

Structurally-related Rhinitis

Eosinophilic nasal disease (NARES*,
BENARS*)

Basophilic/metachromatic nasal
disease

Infectious

Nasal polyps

Atropic rhinitis

Immunologic nasal disease (non-IgE
mediated or secondary to systemic
immunologic disorders)

Rhinitis medicamentosa

Reflex-induced rhinitis (bright light or other

physical modalities)

Vasomotor rhinitis
Irritant rhinitis
Cold air rhinitis
Gustatory rhinitis
Rhinitis sicca
Metabolic (restrogen-related or hyperthyroid)

Septal deviation, turbinate deformation,

nasal valve dysfunction

Neoplastic and non-neoplastic tumors

Miscellaneous (choanal atresia/stenosis,

trauma, foreign body, malformation,
cleft palate, adenoid hypertrophy)

* NARES - nonallergic rhinitis with eosinophilia syndrome.
** BENARS - blood eosinophilia nonallergic rhinitis syndrome.
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Table 3. Classification of Chronic Nonallergic Rhinitis Based on Etiology or Systemic

Disease Association

Syndromes of Unknown Etiology
Vasomotor rhinitis

Nonallergic rhinitis with eosinophils (NARES*, BENARST)

Basophilic/metachromatic nasal disease
Syndromes of Suggested Etiology
Chronic Sinusitis
Immunodeficiencies
Ostiomeatal obstruction
Metabolic Conditions

Estrogen related (oral contraceptive/hormone replacement therapy, pregnancy)

Hypothyroidism
Acromegaly

Vasculitides/Autoimmune & Granulomatous Diseases

Sjogren’s syndrome
Systemic lupus erythematosus
Relapsing polychondritis
Churg-Strauss syndrome
Sarcoidosis
Wegener granulomatosis
Drug-Induced
Topical decongestants
Systemic medications
Rhinitis with Nasal Polyps
Aspirin intolerance
Chronic sinusitis
Churg-Strauss syndrome

Young’s syndrome (sinopulmonary disease, azoospermia, nasal polyps)

Cystic Fibrosis

Kartagener syndrome (bronchiectasis, chronic sinusitis, nasal polyps)

Structurally Related Rhinitis
Septal deviation
Turbinate deformation
Nasal valve dysfunction
Obstructive adenoid hyperplasia
Trauma (e.g., cerebrospinal fluid rhinorrhea)
Congenital
Neoplastic
Atrophic Rhinitis
Resulting from surgery
Ozena
Physical/Chemical/Irritant-Induced
Dry air
Gustatory
Bright light
Air pollution
Occupational
Occupational Rhinitis
Annoyance
Irritant
Immunologic
Corrosive

* NARES-nonallergic rhinitis with eosinophilia syndrome.
1T BENARS - blood eosinophilia nonallergic rhinitis syndrome.

icant number of patients with co-exist-
ing allergic/nonallergic rhinitis or
“mixed rhinitis.”

The NRCTF recently conducted a
retrospective analysis of 975 patients
in approximately 15 allergy practices
with the goal of determining the prev-
alence of “pure” allergic, “pure” non-
allergic, and mixed rhinitis in the al-
lergy practice (Table 5% Forty-three
percent of patients were classified as
having pure allergic rhinitis, 23% pure
nonallergic rhinitis, and 34% mixed
rhinitis. Of all patients presenting with
chronic rhinitis, 57% were classified as
having nonallergic rhinitis, either pure
or mixed. (Table 6) Clearly, this rela-
tively high incidence of nonallergic
rhinitis and the similar symptomatic
presentation of allergic rhinitis dictates
that a definitive diagnosis be made be-
fore treatment is initiated.

CLINICAL PRESENTATION,
DIAGNQOSIS,
PATHOPHYSIOLOGY, AND
TREATMENT OF INDIVIDUAL
NONALLERGIC RHINITIS
SYNDROMES

Syndromes of Unknown Etiology
Vasomotor rhinitis (VMR)Vasomotor
rhinitis is unrelated to allergy, infec-
tion, structural lesions, systemic dis-
ease, or drug abusdt is a diagnosis of
exclusion (eg, negative allergen test-
ing) and is likely to result from many
different etiologies. For the purposes
of this review, the term VMR will be
used to designate idiopathic, perennial
nonallergic rhinitis associated with
negative allergy skin tests to relevant
allergens, normal serum IgE levels,
and a lack of identifiable inflammation
on nasal cytology.

The symptoms of VMR range from
obstructive/congestive to secretory/
rhinorrhea; sneezing and nasal pruritus
are less common. In a survey of 678
rhinitis patients® nasal blockage was
the predominant symptom in patients
with VMR, whereas allergic rhinitis
patients were more likely to suffer

Although these epidemiologic data studies classify patients as having only from eye irritation, some sneezing, and
are interesting, consideration must be allergic or nonallergic disease while rhinorrhea. Concomitant asthma was
given to the fact that most of these failing to accurately capture the signif- more common in the allergic rhinitis
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Table 4. Frequency of Occurrence: Allergic vs Nonallergic Rhinitis

Investigator N Rhinitis Type
(vear) Allergic Mixed Nonallergic
Mullarkey ’80 142 48% Not studied 52%
Enberg '89 152 (128)* 54% 16%T 30%
Undetermined
Togias '90 362 83% Not studied 17%
ECRHS '99% 1,412 75% Not studied 25%

* Diagnosis determined in only 128.

T “Mixed” counted by allergic for total analysis except Enberg’s “undetermined group.”
I European Community Respiratory Health Survey.

group. Togias reported nonallergic
rhinitis to be associated with fewer
sneezes and conjunctival symptoms
but, with regard to rhinorrhea or con-
gestion, could not differentiate this dis-
order from perennial allergic rhinitis.

In terms of pathophysiology, little is
known about VMR except that nonspe-
cific nasal hyperreactivity occurs on
exposure to nonimmunologic stimuli
such as changes in temperature or rel-
ative humidity, alcohol ingestion,
strong odors, and other airborne irri-
tants. Hyperreactivity of the nasal mu-
cosa to methacholing, capsaicint?
and histamin¥ has been demonstrated
in the laboratory, but its cause remains
unexplained. Recent studies show an
increased number of mast cells but not
goblet cells in patients with perennial
nonallergic rhinitis. No significant dif-
ference has been found between the
number of mast cells in allergic and
nonallergic patient&/18

Options in the treatment of VMR
include either nonspecific, “broad-
based” therapy aimed at multiple
symptoms or alternatively, therapy tai-
lored to treat specific symptoms. Non-
specific treatment may be more advan-
tageous because symptoms of VMR
are often variable, alternating from ob-
structive/congestive to secretory/rhi-

norrhea. Examples of broad-based

treatment include topical steroids and

the topical antihistamine, azelastine.
Budesonide aerosol preparation, be-

Table 6. National Rhinitis Classification
Task Force Survey of Nonallergic Rhinitis
1999 (N = 975)

Type of Rhinitis

Pure

Mixed Nonallergic

Pure Allergic

43% 34% 23%

57%

nasal steroid is a therapeutic consider-
ation in VMR 20-22

Azelastine nasal spray was recently
approved by the FDA for the treatment
of the symptoms of VMR such as rhi-
norrhea, nasal congestion, and postna-
sal drip. Azelastine has been shown, in

clomethasone aqueous preparation, glinical trials, to be effective across the

and fluticasone aqueous preparation
are topical corticosteroids that have an
FDA indication for the treatment of
nonallergic rhinitis. The benefit de-
rived from topical nasal steroids im-
pact overall rhinitis symptoms rather
than being limited to any one particular
symptom. Because of their anti-in-
flammatory nature, it has been pro-
posed that nasal steroids may have
greater benefit when nasal mucosal in-
flammation is present. The pharmaco-
logic effects of fluticasone nasal spray
in nonallergic rhinitis have been stud-
ied. Unilaterally administered flutica-

total symptom complex, ie, rhinorrhea,
sneezing, and nasal discharge, without
discrimination as to the type of nasal
symptoms that resporfd.Two multi-
center, placebo-controlled trials, using
identical protocols for the use of
azelastine nasal spray in VMR pa-
tients, have demonstrated significant
improvement in postnasal drip, rhinor-
rhea, sneezing, and congestion (Table
7). These studies had a fairly high re-
sponse rate to azelastine; between 82%
and 85% of more than 200 subjects
with VMR were shown to respond fa-
vorably to azelastine nasal spray treat-

have a beneficial effect on nasal in-
flammatory cells and cytokine profile
in both allergic and nonallergic rhinitis
patientst® The number of CD3, major
basin protein, and tryptase positive
cells was significantly less in allergic
and nonallergic treated patients as
compared with controls, and IL-4 and
IL-5 mRNA were downregulated on
the treated side. Based on this informa-
tion, a 2- to 4-week trial of a topical

Table 5. National Rhinitis Classification Task Force Survey of Nonallergic Rhinitis 1999

(N = 975)
Pure Allergic Pure Nonallergic Mixed
% of samples 43 23 34
Female (%) 53 71 62
Mean age (years) 40 43 39
Caucasian (%) 95 98 96

group was 73%. It is not uncommon to
see such a high placebo response when
placebo consists of a nasal saline
spray, as was the case in this study. In
fact, nasal saline can be considered an
“active placebo” because it is often
efficacious in nonallergic rhinitis.
Clinical and preclinical studies suggest
that the mechanism of azelastine ef-
fects may involve anti-inflammatory
actions?*-28 These include azelastine’s
ability to reduce the effects of neuro-
kinins such as substance P and vasoin-
testinal peptidé? prevent histamine re-
lease in vitro and in vivé! diminish
eosinophil activation and the expres-
sion of adhesion moleculéssuppress
the synthesis of inflammatory cyto-
kines and nitric oxide via an inhibitory
effect on nuclear factokB (NF-
kB),25 and reduce vascular permeabil-
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ity.” These studies suggest that azelas-
tine has significant effects on
transcription of inflammatory factors,
thus azelastine seems to have unique
combination of anti-inflammatory ef-
fects in addition to those that have
been traditionally cited, such as inhibi-
tion of histamine release, calcium
transport, and the influx of inflamma-
tory cells into the site of an allergic
reaction. It is perhaps through a com-
bination of all these activities, espe-
cially those involving decreased pro-
duction of cytokines, that azelastine
exerts its activity in VMR.

Although there are no direct com-
parison studies between azelastine and
topical nasal steroids in perennial non-
allergic (vasomotor) rhinitis, there is
information which suggests that
azelastine nasal spray has a more rapid
onset of action than intranasal cortico-
steroids. This information consists of
clinical studies of these individual
therapies in allergic rhinitis as well as
a review of their FDA-approved prod-
uct information. In dose-ranging trials,
azelastine nasal administration resulted
in a decrease in symptoms which
reached statistical significance from
saline placebo within 3 hours after ini-
tial dosing. In comparison, a decrease
in allergic rhinitis symptoms after flu-
ticasone or budesonide may be seen in
12 to 24 hours and may even occur
within 7 hours of the latter. Of further
note, azelastine nasal spray is the only
therapy shown in nonallergic rhinitis to
improve all individual symptoms (con-
gestion, rhinorrhea, postnasal drip, and
sneezing) that are usually combined in
a total symptom score for VMR. This
may be because, in part, of the antihis-
taminic and anti-inflammatory activi-
ties of azelastine.

As mentioned previously, an alter-
nate treatment plan for VMR is to tar-
get a specific symptom. For example,
patients whose symptoms are primarily
obstruction/congestion may be treated
with decongestants as first-line agents.
These can be administered topically on
a short-term basis, but for longer term
use, they should be administered sys-
temically because of the frequent ad-
verse effect of rebound nasal conges-

tion. Patients with predominantly
secretory/rhinorrhea symptoms may be
best treated with the anticholinergic
agent ipratropium bromide in a nasal
spray?® This is effective because of its
ability to inhibit the parasympathetic
(cholinergic) nervous system, which
innervates the serous and seromucous
glands of the nasal mucosa. Intranasal
ipratropium bromide is well tolerated
because there is little systemic absorp-
tion; no systemic anticholinergic drug-
related adverse effects have been asso-
ciated with its usé®3! Topical side
effects include infrequent episodes of
nasal dryness and minor epistaxis.
Another treatment which may be
useful for hypersecretion symptoms
because of their anticholinergic, drying
effect on nasal mucosa is first-genera-
tion antihistamines. However, there are
no clinical data demonstrating the ef-
ficacy of this therapy in VMR. Further,
first-generation oral antihistamines
may be limited by frequently associ-
ated sedation and tachyphylaxis. The
cost of treatment as well as the clinical
implications suggest that oral antihis-
tamines may not be the ideal approach
to the treatment of rhinitis without a
definitive diagnosis of allergic disease.
Oral antihistamines would not be ex-
pected to be effective in pure nonaller-
gic rhinitis and only partially or inter-
mittently effective in mixed rhinitis.

Another therapy for VMR is topical
saline in the form of a spray or irriga-
tion device. Nasal saline may result in
reduction of postnasal drip, sneezing,
and congestioft In some cases, using
the above therapies in various combi-
nations may give added benefit. Exper-
imental treatments for VMR include
topical use of capsaicin intranasatfy.
This is a pungent substance derived
from pepper that acts to desensitize
sensory neural fibers in the nose, re-
ducing nasal hyperreactivity. Benefi-
cial effects are delayed in onset with
63% and 69% reduction of nasal
blockage and nasal discharge respec-
tively, after 1 month of therapy. Topi-
cal application of 15% to 20% silver
nitrate might also be effectivd:3 Sur-
gical approaches to therapy include en-
doscopic vidian nerve section and/or
electrocoagulation of the anterior eth-
moidal nerve’*3® In both surgical ap-
proaches, the parasympathetic supply
to the nasal mucosa is divided, result-
ing in reduced nasal secretion. Al-
though there may be recurrence of
symptoms secondary to re-innervation,
recent studies report long-term bene-
fits.%¢ Although sphenopalatine gan-
glion block has also been reported to
relieve symptoms of VMR, the number
of blocks required for complete relief
range from 2 to 47 In cases where
congestion is the predominant symp-

Table 7. Relative Contribution of Individual Symptoms to Overall Response

Ratio of Azelastine Nasal Spray: Placebo for Vasomotor Rhinitis Symptoms

Primary Efficacy Variablet P = 0.002

Primary Efficacy Variablet P = 0.005

20151.0050051.01.5 2.0
Placebo superior treatment

OVERALL
Post Nasal Drip
Rhinorrhea
Snheezes
Congestion

OVERALL
Post Nasal Drip
Rhinorrhea
Sneezes
Congestion

1.8:1%
1.7:1*
1.6:1*
>2.0:1*
2.0:1*
1.9:1%
1.9:1%
1.9:1*
1.6:1*
1.5:1%

Study 374%

Study 375%

Azelastine nasal spray

superior treatment

* Clinically significant.

T Primary efficacy variable is the improvement in total vasomotor rhinitis symptom score from

baseline versus placebo.

T Studies 374 and 375 shared an identical protocol.

From Banov C (23); with permission.
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tom, turbinectomy is another treatment
option. A variety of surgical proce-
dures can be performed for the treat-
ment of hypertrophic inferior turbi-
nates. There is some concern about the
extent to which the nasal mucosa re-
turn to a normal functioning state after
radical turbinectomy. However, laser
turbinectomy has been reported to re-
sult in preservation of normal nasal
cytology and saccharin tinié.

Nonallergic rhinitis with eosino-
philia syndrome (NARES)First de-
scribed in 1981, Jacobs and col-
league® presented a series of 52
patients with perennial symptoms of
sneezing paroxysms, profuse watery
rhinorrhea, and nasal pruritus. Nasal
smears showed marked eosinophilia,
but allergic disease could not be iden-
tified by skin testing or by RAST. This
condition may represent approximately
15% to 33% of adults with nonallergic
rhinitis#1° In these patients, NARES
usually occurs as an isolated disorder.
However, it may be associated with
non-lge-mediated asthma, aspirin in-
tolerance, and nasal polyps. BENARS
seems to be a subtype of NARES.
Defined as having characteristics sim-
ilar to NARES, BENARS is also asso-
ciated with elevated numbers of blood
eosinophils (average 957/mirim three
patients). In a study of 78 consecutive
patients with nonallergic rhinitis (Ta-
ble 8), NARES was found in 33% and
BENARS in 4% (Table 9). Rare non-
allergic disorders associated with nasal
eosinophilia include phaeohyphomy-
cosis of the maxilloethmoid sintfs
and Churg-Strauss syndrorfie.

NARES patients tend to have more
intense nasal symptoms than patients
with either VMR or allergic rhinitis'?
Additionally, the presence of anosmia
is common. The nasal cytology of
NARES is characterized by eosino-
philic infiltration, which may range
from mild to massive, and is frequently
associated with basophilic/metachro-
matic cell infiltration? The pathophys-
iology of NARES syndrome is not un-
derstood. Eosinophilia may contribute
to nasal mucosal dysfunction. This
may occur as a result of the release of
toxic substances, such as major basic
protein and eosinophil cationic protein
contained in eosinophil granules.
These toxic proteins may damage nasal
ciliated epithelium and prolong muco-
ciliary clearanceé®-“8In 1992, David-
son et &° reported on 56 nonallergic
rhinitis patients and found a significant
correlation between nasal eosinophilia
and prolonged nasal ciliary clearance
time (as measured by saccharin clear-
ance). Delayed mucociliary clearance
may result in an increased propensity
toward infection. Recurrent infections
may be a factor predisposing to the
development of nasal polyps. Because
nasal polyps are frequently associated
with nasal eosinophils, there is some
concern that nasal eosinophilia may be
a precursor for nasal polyps or aspirin
intolerance’? In cases where aspirin
intolerance exists, the aspirin reaction
is not the etiology of the eosinophilic
rhinosinusitis but mainly a marker of a
severe form of NARES that is often
associated with asthma, sinusitis, and
nasal polyps. The presence of nasal

Table 8. Characteristics of Nonallergic Rhinitis Cases

Characteristics Number (%)
Women 45 (58)
Men 33 42)
Average age (years) 42
Range (years) 16 to 85
Average duration of rhinitis (years) 8
Range* (months to years) 3*to 30
Elevated IgE 9 (12)
Negative allergy skin tests 78 (100)

*Six patients had symptoms for less than 6 months and 14 patients had symptoms for less than

1 year.

From Settipane GA, Klein DE, et al with permission.

eosinophilia in patients with nonaller-
gic rhinitis is generally regarded as a
good prognostic indicator for response
to treatment with topical steroid ther-
apy. Where eosinophilic infiltration is

massive, which is often the case in
aspirin sensitivity syndrome, intermit-

tent to frequent use of oral glucocorti-
coid may be required to control symp-
tomology.

Basophilic/metachromatic nasal
diseaseBasophilic/metachromatic cell
nasal disease, or nasal mastocytosis, is
a subcategory of nonallergic rhinitis
that, such as NARES, is a histologic
diagnosi?® Mast cell infiltration
(frequently >2,000/mnd) without na-
sal eosinophilia is the hallmark of this
syndrome. Nasal symptoms are more
likely to be secretion/rhinorrhea and
congestion/blockage without signifi-
cant sneezing/pruritus. Physical exam-
ination reveals an especially pale nasal
mucosa. Unlike patients with NARES,
patients with this condition are not pre-
disposed to develop aspirin sensitivity,
nasal polyps, asthma, or sinusitis. The
etiology of this condition is unknown.
Because it is an inflammatory condi-
tion, treatment should include a trial of
topical anti-inflammatories; some pa-
tients benefit from intranasal cromolyn
or intranasal corticosteroids, whereas
others may require oral corticosteroids.

Syndromes of Suggested Etiology
Chronic sinusitis. Chronic rhinitis
symptoms may be associated with or
result from chronic infection and/or in-
flammation of the paranasal sinuses.
According to a 1975 health interview
survey, chronic infectious rhinosinus-
itis was experienced by 4% of the pop-
ulation3? In 1985 the U.S. National
Health Interview Survey ranked
chronic sinusitis first among the most
common chronic diseases, with a prev-
alence of 13.5%.

Chronic sinusitis in adults has been
recently defineef as persistent symp-
toms and signs of sinusitis lastirg8
weeks, or four episodes per year of
acute sinusitis, each lasting at least 10
days in association with persistent
changes documented by computed to-
mography (CT). CT of the sinuses

VOLUME 86, MAY, 2001

499



Table 9. Diagnosis of 78 Patients with Nonallergic Rhinitis

Diagnosis Pa:ﬁ)nts conZiac::rr:oT N) % of patients
VMR 44 72 61
NARES 25 75 33
Sinusitis 11 68 16

(radiographs)*
Possible allergyt 9 76 12
BENARS 3 76 4
Hypothyroidism 1 68 2

BENARS - blood eosinophilia nonallergic rhinitis syndrome.
NARES - nonallergic rhinitis with eosinophils syndrome.

* Overlapping of diagnosis present.
T Elevated serum IgE levels.

Adapted from Settipane GA and Klein DE with permission.

should be performed 4 weeks after
medical therapy without intervening
acute infection. In children, the respec-
tive figures are 12 weeks of symptoms
or more than six episodes of sinusitis
per year. The symptoms and signs of
chronic sinusitis are nasal congestion,
discharge, headache, facial pain or
pressure, and olfactory disturbance,
with fever and halitosis as minor
symptoms, and cough and irritability
as possible symptoms in children.
The etiology of chronic sinusitis of-
ten involves an infectious origin, but
the extent to which chronic infection is
important in the perpetuation of the
disease is unclear. Further, it is not
clear to what extent anaerobic bacteria
are present in chronic sinusitis as a
result of dysfunctional sinus clearance
or whether, in some cases, anaerobes
may be a primary cause of the condi-
tion 54 It is important to note that bac-
teria found in cultures of nasal secre-
tions are not representative of those
found in the infected sinus cavity. The
frequent failure of prolonged and in-
tensive antimicrobial therapy suggests
that bacterial infection is not the cause
of the persistence of chronic sinusitis.
It is more likely that chronic sinusitis
represents chronic mucosaflamma-
tion, which is multifactorial in etiology.
The inflammatory nature of chronic
sinusitis has been well documented. In
the sinus fluid of chronic sinusitis pa-
tients undergoing surgery, inflamma-
tory cells are mainly the neutrophils
normally observed in acute sinusitis,

but a low percentage of eosinophils,
mast cells, and basophils may also be
observed®%¢ High concentrations of
histamine, leukotrienes £D,, and E,
and prostaglandin Phave been found,
suggesting mast-cell/basophil activa-
tion in chronically inflamed sinuses.

The diagnosis of chronic sinusitis in
a nonallergic population necessitates a
workup for an underlying etiology (Ta-
ble 10). With proper diagnosis and
treatment of the underlying disorder,
chronic sinusitis is optimally con-
trolled. One example is osteomeatal
complex obstruction, which when
identified and treated, first medically
and, if that is unsuccessful, then by
endoscopic surgery, may reverse the
infectious process, at least temporarily.
Another example is antibody deficiency
syndromes that usually respond well to
intravenous replacement therapy.

There are, however, many patients
with chronic sinusitis in whom no un-
derlying disorder can be identified. An
underlying inflammatory process is of-
ten present and can contribute to inad-
equate sinus ventilation and drainage.
These patients, who often respond
poorly to therapy, present a therapeutic
dilemma. Scarce data exist on the ef-
ficacy of treatment for chronic sinus-
itis. Intuitively, maintenance of sinus
osteal patency is important for proper
drainage of retained secretions. Treat-
ment should include a long-term trial
of a topical steroid nasal spray in an
attempt to reduce tissue inflammation
and edema in the region of the os-

teomeatal complex obstruction. Addi-
tional therapeutic modalities that may
be beneficial include guaifenesin, de-
congestants, steam inhalation, and sa-
line spray or irrigation, and for acute
flares, intermittent 3-week courses of
antibiotics sometimes combined with
systemic glucocorticoids. However,
treatment will not be successful until a
more complete understanding of the
pathomechanisms of inflammation in
chronic sinusitis is achieved.

Metabolic conditions. Pregnancy,
oral contraceptives, other estrogens,
hypothyroidism, and acromegaly can
contribute to rhinitis symptoms. In
pregnancy rhinitis, it often turns out
that rhinitis symptoms, usually of less
severity, have been present since be-
fore conception, and often these symp-
toms can be attributed to causes unre-
lated to the pregnancy.The extent to
which pregnancy is a causal factor is
unknown; it may be more of an aggra-
vating factor. During pregnancy, phys-
iologic changes may contribute to in-
creased nasal congestion/obstruction.
Among these changes are a massive
expansion of circulating blood volume,
which contributes to an increase in na-
sal vascular pooling, and possible pro-
gesterone-induced, vascular smooth
muscle relaxation. Further, pregnancy-
associated hormones may have a direct
effect on the nasal mucosa, resulting in
increased nasal secretion/rhinorrhea
secondary to increased nasal mucous
gland hyperactivity® Additionally,
episodes of bacterial rhinosinusitis
have been noted to be more common
during pregnanc$? A complete dis-
cussion of the treatment of rhinitis dur-
ing pregnancy is beyond the scope of
this review® However, the major prin-

Table 10. Conditions That May Underlie
Chronic Sinusitis

Anatomical

Rhinitis

Nasal polyps

Ciliary dyskinesia: Kartagener syndrome
Cystic fibrosis

Granulomatous disease

Neoplasm

Immunodeficiency
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ciple underlying the treatment of rhi-
nitis in pregnancy is caution with med-
ication use. First-line treatment should
include the safest therapies such as
steam inhalation, nasal saline sprays,
and an avoidance of irritants. Topical
medical therapy is preferred to sys-
temic. The FDA classification system
for the safety of medications in preg-
nancy provides additional guidance.

Vasculitides/autoimmune and gran-
ulomatous diseaseS&ystemic autoim-
mune/vasculitis diseases such as
Churg-Strauss vasculitissystemic lu-
pus erythematosif$, relapsing poly-
chondritis®? and Sjgren syndrom@
can also result in rhinitis. Additionally,
granulomatous diseases such as sar-
coidosi$* and, more commonly, We-
gener granulomatos$fs can produce
nasal manifestations in a large propor-
tion of affected patients.

Rhinitis sicca is a related syndrome
that commonly occurs in Sgpen syn-
drome. It may also occur as a normal
consequence of aging. Treatment with

a liberal use of nasal saline sprays and
moisturizing nasal gels is appropriate.
Drug-induced rhinitis.Drugs listed
in Tables 11 and 12 can induce rhinitis

in allergic and nonallergic individuals.
The term “rhinitis medicamentosa” is
most commonly used to describe the
rebound nasal congestion that occurs
with overuse of topical decongestants/
vasoconstrictor nasal preparations
(oxymetazolone, phenylephrine) as
well as from abuse of cocaine. Usually
there is an underlying form of rhinitis
that has led to this form of self-treat-
ment. Classically, the nasal mucosa is
erythematous, congested, and granular,
with areas of punctate bleeding be-
cause of tissue friability. Recent re-
search supports the theory that the re-
bound swelling is attributable to
interstitial edema rather than to vaso-
dilation% Every patient presenting
with the complaint of nasal congestion
should be carefully questioned about
the extent of use of decongestant nose
sprays and cocaine, especially if the

Table 11. Antihypertensive Drugs Causing Rhinitis

Trade Name Generic Symptoms
Aldomet* Methyldopate Nasal stuffiness
Apresolinet Hydralazine Nasal congestion, dyspnea
Cardurat Doxazosin Nasal congestion
Catapres§ Clonidine Dryness of nasal mucosa
Corgard| Nadolol Nasal stuffiness,

bronchospasm, cough
Hytrin** Terazosin Nasal congestion
Ismelint Guanethidine Dyspnea, asthma in
susceptible individuals,
nasal congestion

Minipresst Prazosin Nasal congestion, dyspnea

Moduretic* Amiloride and 1% nasal congestion, 1%
hydrochlorothiazide dryness
Normodynett Labetalol Nasal stuffiness, wheezing in 1
Trandatetf Labetalol Nasal stuffiness, dyspnea,
bronchospasm
Wytensin§§ Guanabenz Nasal stuffiness, dyspnea
— Reserpine Nasal congestion, dyspnea

* Merck and Company, West Point, PA.
T Novartis Pharmaceuticals, East Hanover, NJ.
I Pfizer, Inc, New York, NY.

§ Boehringer Ingelheim Pharmaceuticals, Ridgefield, CT.

9] Bristol-Myers Squibb, Princeton, NJ.
** Abbott Laboratories, Abbott Park, IL.
11 Schering Corporation, Kenilworth, NJ.

1t Glaxo-Wellcome, Research Triangle Park, NC.

§§ Wyeth-Ayerst Laboratories, Philadelphia, PA.

Adapted from Settipane GA and Klein SA with permission.

nasal mucosa is erythematous on ex-
amination. Treatment of rhinitis medi-
camentosa requires withdrawal from
the topical decongestant as well as
treatment of the underlying rhinitis dis-
order. This is often best accomplished
with the use of topical or systemic
glucocorticoid, providing that there is
some component of inflammatory rhi-
nitis present. In some instances, pa-
tients can be initiated on a topical ste-
roid spray bilaterally with instructions
to discontinue the decongestant spray
in one nostril and, 1 week later, in the
remaining nostril. Another often effec-
tive treatment is a 1l-week tapering
course of oral glucocorticoid, with dis-
continuation of the decongestant spray
on days 2 or 3. Thereafter, the patient
should be followed for recurrence,
possibly maintained on a topical nasal
steroid, and worked up for an underly-
ing etiology of chronic rhinitis.

Nasal polyps.Nasal polyps, which
occur in approximately 1% of the gen-
eral population, are not any more fre-
quent in patients with allergic rhini-
tis®” Nasal polyps are frequently
associated with aspirin intolerance and
aspirin tetrad syndrome (aspirin intol-
erance, nasal polyps, sinusitis, and
asthma), intrinsic asthma, chronic si-
nusitis, Young syndrome, cystic fibro-
sis, Kartagener syndrome, Churg-
Strauss syndrome, and allergic fungal
sinusitis (Table13). Children 16 years
or younger with nasal polyps should be
evaluated for cystic fibrosis. Nasal pol-
yps are often bilateral, multiple, freely
movable, and pale gray, and arise from
the middle meatus of the nose. Polyps
in the paranasal sinuses can lead to
bone erosion of the sinus walls
(Woakes syndromé¥. Histologically,
nasal polyps classically have a
pseudostratified ciliated columnar epi-
thelium, thickening of the epithelial
basement membrane, a high stromal
eosinophil count, mucin with neutral
pH, few glands, and essentially no
nerve ending&’ Cells usually consist
of a mixture of lymphocytes, plasma
cells, and eosinophils. The majority of
nasal polyps are associated with an
eosinophilic inflammatory mechanism.
However, in polyps from cystic fibro-
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Table 12. Antihypertensive Drugs with Diuretics Causing Rhinitis

Trade Name Generic

Symptoms

Nasal stuffiness

Nasal stuffiness

Conjunctivitis, eosinophilia,
dyspnea, nasal congestion
Dryness of nasal mucosa

Nasal congestion, dyspnea

Frequent nasal congestion,
dyspnea

Asthma in asthmatic
patients, nasal
congestion, dyspnea

Aldoclor* Combination of
methyldopa and
chlorothiazide

Aldoril* Methyldopahydro-
chlorothiazide, MSD

Apresazidet Hydralazine and
hydrochlorothiazide

Combiprest Clonidine and
chlorthalidone

Diupres* Chlorothiazide and
reserpine

Diutensin-R§ Methylclothiazide and
reserpine

Enduronyl tablets9| Methylclothiazide and
deserpidine

Hydropres* Reserpine-

Nasal congestion, dyspnea

hydrochlorothiazide

Rauzide tablets*

Rauwolfia serpentina with

Nasal congestion, dyspnea

bendroflumethiazide

Dyspnea, nasal congestion

Ser-Ap-Est Reserpine, hydralazine
hydrochlorothiazide
Minizidett Prazosin and polythiazide

Nasal congestion, dyspnea

* Merck and Company, West Point, PA.
1 Novartis Pharmaceuticals, East Hanover, NJ.

I Boehringer Ingelheim Pharmaceuticals, Ridgefield, CT.

§ Wallace Laboratories, Cranbury, NJ.
9] Abbott Laboratories, Abbott Park, IL.
** Bristol-Myers Squibb, Princeton, NJ.
1t Pfizer, Inc. New York, NY.

Adapted from Settipane GA and Klein SA with permission.

sis patients, neutrophils predominate
with insignificant eosinophil§.Chem-
ical mediators found in nasal polyps
are as follows: histamine, serotonin,
leukotrienes (LTB, LTC, LTD,,
LTE,), IL-5, norepinephrine, kinins,
TAME-esterase, and possibly prosta-
glandin D,."*" There is a higher con-
centration of histamine in nasal polyps
than in normal nasal mucosa, and nor-
epinephrine is present in greater con-
centration at the base of nasal polyps
than in normal nasal muco$a.The
concentrations of IgA, IgE, and in
some cases, IgG and IgM, are greater
in polyp fluid than in seruni* At the
present time, the pathogenesis of polyp
formation is unknown. IgE-mediated
disease is not the cause of nasal pol-
yps. In fact, nasal polyps may be asso-
ciated with a loss of susceptibility to
potential additional effects of inhaled
allergens’® Upper respiratory infec-

tions may contribute to the exacerba-
tion of nasal polyps. Despite medical
and surgical management, nasal polyps
are frequently recurrent. Topical corti-
costeroids alone can often control
symptoms’ If topical therapy is not
effective, it is often worthwhile to try
systemic corticosteroids before surgi-
cal polypectomy. A commonly used
regimen starts with prednisone at 60
mg and tapers by 5 mg daily over a
12-day course. Beclomethasone has
been approved by the FDA for the
prevention of nasal polyp reoccurrence
after surgical removal. Polypectomy
does not increase the risk of develop-
ing asthma or making asthma worde.
Structurally related rhinitis.Com-
mon anatomical causes of nasal ob-
struction include deviated septum, en-
larged turbinates, dysfunctional nasal
valve, and in children, adenoid hyper-
trophy. Anatomical abnormalities ac-

count for approximately 5% to 10% of
chronic nasal disorders. Nasal septal
deviation is fairly common but usually
mild and well tolerated. In cases where
deviation is moderate to severe, partic-
ularly when there is concomitant nasal
mucosal edema secondary to underly-
ing rhinitis, symptoms of blockage will
result and may be complicated by si-
nusitis, snoring, sleep apnea, and fa-
tigue. Enlarged turbinates and nasal
valve disease are also aggravated by
concomitant rhinitis. Therefore when-
ever there is any question about the
extent of anatomical cause, and before
the physician embarks on a surgical
procedure to reduce the bulk of nasal
turbinates, straighten the septum, or
correct a dysfunctional nasal valve,
workup and treatment of associated
rhinitis should be pursued.

Common structural causes of rhini-
tis symptoms were mentioned previ-
ously, but rare causes of obstruction/
congestion deserve mention. The
differential diagnosis includes tumors
and neoplasms such as chordoma, che-
modectoma, neurofiboroma, angiofi-
broma, inverting papilloma, squamous
cell carcinoma, sarcoma, and encepha-
loceles or meningocele.

Structural defects may also result in
rhinorrhea. A rare cause of rhinorrhea
is cerebral spinal fluid (CSF) leak, oc-
curring most commonly as a result of
trauma, but also either spontaneously
or as a complication of surgef§.Al-
though traumatic CSF leaks usually
present within 48 hours of trauma, de-
layed onset can be seen. However,
95% of cases present within 3 months.
Because CSF contains sugar and nasal
mucous does not, testing for the pres-
ence of glucose is helpful in making

Table 13. Etiology of Nasal Polyps

Aspirin intolerance
Aspirin tetrad syndrome
Intrinsic asthma

Chronic sinusitis

Young syndrome

Cystic fibrosis
Kartagener syndrome
Churg-Strauss syndrome
Allergic fungal sinusitis
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the diagnosis. Quantitative glucose
measurements accurately identify the
fluid as CSF if it contains more than 30
mg/100 mL glucose. A more specific
test for CSF rhinorrhea ig,-trans-
ferrin, which has come into common
use in recent year§ Additionally, thin
coronal CT, radionuclide cisternogra-
phy, and magnetic resonance cister-
nography can help to localize the site
of CSF leakagé&®

Atrophic rhinitis. In industrialized
countries, atrophic rhinitis is usually
only seen as a rare complication of
radical nasal tissue removal by surgery
aimed to relieve obstructidgh:#?In un-
developed countries, symptoms of ep-
istaxis, severe crusting, and stuffiness
are associated with a foul or fetid odor
and Klebsiella colonization. Presum-
ably, greater use of antibiotics has re-
duced the occurrence of this syndrome
in developed countries. Atrophic rhini-
tis is resistant to treatment. The stan-
dard modality is antibiotic treatment of
bacterial overgrowth and aggressive
nasal saline irrigation. One suggested
form of saline therapy is the use of a
dental water-pick attached to a nasal
irrigator nozzle. An alternative therapy
is the implantation of bone chips, which
reportedly reduces nasal stuffiness.

Physical/chemical/irritant-induced
rhinitis. Physical triggers of rhinitis
symptoms include cold and dry air,
ingestion of spicy food, and exposure
to bright light. These common triggers
are most often markers of increased
nasal hyperreactivity because of an un-
derlying nasal disorder. However, pa-
tients without an underlying disorder,
particularly those who work outdoors
in the cold, occasionally present com-
plaining chiefly of excessive nasal
symptomatology in response to the
above stimuli. Some insight into the
pathophysiology of this disorder has
been gained by reproducing the condi-
tions in the laboratory. Studies with
cold, dry air have demonstrated the
involvement of both mast cell degran-
ulation and an increased neuronal re-
flex mechanisn¥* The underlying
defect seems to be an inability of the
nasal mucosa to humidify inhaled air at

results in increased osmolality of nasal
secretions and nasal epithelial desicca-
tion and detachment, leading to mast
cell degranulation and activation of ir-

ritant sensory nerves. Studies with
spicy food ingestion have suggested

the pathophysiology involves a purely
neurogenic reflex mechanism, with the
efferent pathway being parasympa-
thetic nerve fiber§® This condition is
called gustatory rhinitis. Why some
patients may have a more responsive

Table 14. Occupational Rhinitis: Causative Agents in the Workplace

Agent

Occupational environment

Annoyance rhinitis

Perfumes

Cooking odors

Exhaust fumes

Detergents

Cleaning agents

Room deodorizers

Flower fragrances

Clothing fragrances
Cosmetic odors (hair spray)
Tobacco smoke on clothing

Irritation rhinitis

Tobacco smoke
Pollution

Oxides of nitrogen
Paint fumes
Garden sprays
Toluene, xylene
Capsaicin
Formaldehyde
Sulfur dioxide
Ozone

Immunologic rhinitis

Animal proteins
Wheat

Green tea
Pyrethrum
Cotton fibers
Reactive dyes
Toluene diisocyanate
Bacillus subtilis
Trypsin

Papain

Latex

Platinum salts
Colophony

Acid anhydrides
Plicatic acid

Corrosive rhinitis

Ammonia
Chloride

Hydrochloric acid
Vinyl chloride
Organophosphide
compounds
Acrylamide
Cyanide, nitriles

Beauty salons, department stores
Restaurants, food manufacturers
Garages, public transportation industry
Supermarkets

Supermarkets

Florist shops, gardening industry
Clothing stores
Cosmetic factories, stores, beauty salons

Chemical industry

Petroleum, chemical, paint industries
Food industry
Chemical industry

Animal laboratories, pet stores
Food-processing plants

Insecticide, gardening industries
Cotton mills

Auto body spray painting
Detergent factories

Meat-processing plants
Health care industry

Metal, electronics industries
Adhesive industry
Cedar sawmills

Tanneries; dye, bronzing industries

Pulp, paper industry; swimming pool
maintenance

Bleach, battery manufacturing

Pesticide industry

Resins, plastics manufacturing
Steel, plastics, herbicide industries

Organic sulfur-containing compounds.

extreme atmospheric conditions. This Adapted from Bardana and Chan-Yeung and Lam with permission.
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reflex mechanism is unknown. Effec-
tive treatment for both these conditions
is prophylaxis with topical ipratropium
bromide before cold air exposure or
eating spicy food.

An increasing array of indoor and
outdoor air pollutants is recognized as
affecting the nose. Among these are
dust, ozone, sulfur dioxide, formalde-
hyde, volatile organic compounds,
wood smoke, and environmental to-
bacco smok&. The relationship be-
tween frequency of exposure and the
development of acute or chronic rhini-
tis syndromes is unknown. Nor has
associated rhinitis been well character-
ized. Most of these triggers are nasal
irritants causing dryness and reduced
nasal airflow, rhinorrhea, and sneez-
ing.8¢ Chronic cigarette smoke expo-
sure results in decreased cilia beat fre-
quency, ineffective movement, and
frank deciliation in experimental mod-
els® Ciliostasis has been demon-
strated in wood workers exposed to
dust® Neutrophils’ influx has been
shown to occur with ozone exposure
and exposure to volatile organic com-
pounds®#° Chronic exposure to form-
aldehyde vapors may result in nasal
histologic abnormalitie® Prolonged
occupational exposure to nickel,
leather or wood dust, formaldehyde,
and chlorophenol has been associated
with hypertrophic rhinitis, metaplasia,
and frank carcinoma.

Occupational rhinitis.Occupational
rhinitis is defined as the episodic,
work-related occurrence of sneezing,
rhinorrhea, and nasal obstructitin.
Occupational rhinitis can be classified
by one of the following reaction types:
annoyance, irritation, immunologic, or
corrosive (Table 14% Nonallergic rhi-
nitis in the workplace needs to be dis-
tinguished from allergic rhinitis sec-
ondary to exposure to workplace
aeroallergens and nonoccupational, al-
lergic rhinitis aggravated by workplace
exposure. The greater the number of
symptomatic workers, the more likely
it is that the offending agent is nonim-
munogenic®® Symptoms of annoyance
reactions typically result from expo-
sure to strong odors in patients with
heightened  olfactory  awareness.

Symptoms of irritant reactions result
from exposure to one or more known
respiratory irritants at levels exceeding
threshold limits. Symptoms of corro-
sive reactions result from exposure to
high concentrations of irritating and
soluble chemical gases. This results in
significant nasal inflammation, often
manifesting as mucosal burns, frank
ulceration, and, at times, associated in-
flammation of the skin, mouth, and
eyes. Environmental control is the
mainstay of therapy, achieved by ei-
ther removing the etiologic agent, im-
proving ventilation, wearing protective
masks, or changing the work site. Rec-
ommended medical therapy includes
nasal saline lavage to remove accumu-
lated particulates.

SUMMARY

Pure nonallergic rhinitis is a common
disease that affects as many as 17 mil-
lion Americans. Patients with this con-
dition have negative allergy skin tests
to relevant aeroallergens and normal
serum IgE. Symptoms are similar to
those of allergic rhinitis but are usually
less likely to be associated with sneez-
ing episodes and conjunctival com-
plaints. Frequently, however, nonaller-
gic rhinitis occurs in tandem with
allergic disease and presents as mixed
rhinitis. Approximately 22 million
people suffer with a combination of
allergic and nonallergic disease. Non-
allergic rhinitis, pure and mixed, oc-
curs more frequently in adults than in
children, may be more common in
women, and is more likely to be pe-
rennial than seasonal. Common causes
of nonallergic rhinitis are VMR,
chronic sinusitis, nasal septal devia-
tion, NARES/BENARES, nasal pol-
yps, and aspirin sensitivity; nonallergic
rhinitis may also be drug-induced, es-
trogen-related, or physical/chemical/
irritant-induced. Infrequent causes in-
clude hypothyroidism, atrophic mucosa,
systemic immunologic disorders, CSF
rhinorrhea, ciliary dyskinesia, and na-
sal mastocytosis. Frequency ranges
from 2% for hypothyroidism to 61%
for VMR. At least, in some cases, the
pathophysiology of VMR seems to in-
volve proinflammatory chemical medi-

ators. Given the often indistinguish-
able symptoms and high incidence of
pure nonallergic and mixed rhinitis,
treatment should ideally be based on a
differential diagnosis that includes skin
testing for allergens. However, rhinitis
is often treated empirically and oral
antihistamines, most often chosen for
empirical treatment, have not been
shown to be effective for nonallergic
rhinitis and would only be partially or
intermittently effective for mixed rhi-
nitis. If empirical treatment is chosen,
treatment options should be limited to
those which have been demonstrated to
be effective in allergic and nonallergic
disease. For long-term control of symp-
toms, topical medications are preferred
to systemic and treatment should address
all symptoms whether allergic or nonal-
lergic in etiology. Azelastine nasal spray
and intranasal corticosteroids should be
considered as first-line therapy if empir-
ical treatment is chosen. Additionally, it
is sometimes worthwhile to use nasal
lavage (saline washing). Experimental
treatment includes capsaicin and silver
nitrate application. Experimental surgi-
cal treatment includes vidian nerve sec-
tion, electrocoagulation of the anterior
ethmoidal nerve, sphenopalatine gan-
glion block, and turbinectomy. As
knowledge grows of the pathophysiol-
ogy of nonallergic rhinitis subtypes, phy-
sicians will be better able to treat this
common disorder.
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CME Examination
No XXX-XXX

1-5, Settipane RA and Lieberman P. 2001;86:494-508.

CME Test Questions

1. True statements regarding chronic
nonallergic rhinitis include which
one of the following?

A. The occurrence of asthma in pa-
tients with nonallergic rhinitis is
greater than the occurrence of
asthma in allergic asthma.

. Conjunctivitis occurs more fre-
quently in nonallergic rhinitis
patients than in those with aller-
gic rhinitis.

. Sneezing occurs more fre-
quently in patients with nonal-
lergic rhinitis than in those with
allergic rhinitis.

. Biopsy studies of patients with
nonallergic rhinitis reveal large

numbers of neutrophils invad-
ing vessel walls.

. Patients with nonallergic rhini-
tis have a higher incidence of
nasal congestion than they do
nasal pruritus.

2. Topical medications demonstrat-

ing efficacy in controlled studies
and/or having FDA approval for
the therapy of nonallergic rhinitis
include:

A. Fluticasone.

B. Beclomethasone (aqueous).
C. Budesonide (aerosol).

D. Azelastine.

E. All of the above.

Rhinorrhea occurring after the in-
gestion of food (gustatory rhinitis)
is attributable to:

Mast cell degranualtion.

Basophil degranulation.

. Activation of the sympathetic
nerve supply to the nose.

. Activation of the parasympa-
thetic nerve supply to the nose.

. Activation of the nonadrenergic

noncholinergic (NANC) nerve

supply to the nose.

oOw >

. Which of the following forms of

rhinitis is characterized by an in-
flammatory infiltrate on biopsy?

A. Allergic rhinitis.

B. Rhinitis medicamentosa.
C. Gustatory rhinitis.

D. Rhinitis in preganancy.
E. All of the above.
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5. True statement(s) regarding the ep- A. Itis more common than allergic C. It is more common in children

idemiology of mixed rhinitis (a rhinitis alone. than adults.

combination of nonallergic and al- B. Itis more common than the com- D. It is usually characterized by
lergic rhinitis occurring in the same bined incidence of pure allergic rhi- seasonal symptoms only.
patient) include(s): nitis and pure nonallergic rhinitis. E. All of the above.

Answers to CME examination—Annals of Allergy,
Asthma, and Immunology, May 2001 (Identification No
XXX-XXX) Settipane RA and Lieberman P:Update on non-
allergic rhinitis. Ann Allergy Asthma Immunol 2001;86:
XXX-XXX.
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