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INTRODUCTION
Rhinitis may be caused by allergic,
non-allergic, infectious, hormonal, oc-
cupational and other factors. All too
often, important causes of rhinitis go
unrecognized by both physicians and
patients. This leads to suboptimal con-
trol of the disease.

Rhinitis is a significant cause of
widespread  morbidity.  Although
sometimes mistakenly viewed as a
trivial disease, symptoms of rhinitis
may significantly impact the patient’s
quality of life, by causing fatigue,
headache, cognitive impairment and
other systemic symptoms. Appropriate
management of rhinitis may be an im-
portant component in effective man-
agement of co-existing or complicating
respiratory conditions, such as asthma,
sinusitis, or chronic otitis media. The
cost of treating rhinitis and indirect
costs related to loss of workplace pro-
ductivity resulting from the disease are
substantial. The estimated cost of al-
lergic rhinitis based on direct and in-
direct costs is 2.7 billion dollars for the
year 1995, exclusive of costs for asso-
ciated medical problems such as sinus-
itis and asthma. Allergic rhinitis, the
most common form of rhinitis, affects
20 to 40 million people in the United
States annually, including 10% to 30%
of adults and up to 40% of children.

This document reviews clinically
relevant information about pathogene-
sis and provides guidelines about diag-
nosis and management of rhinitis syn-
dromes. Throughout the document,
summary statements that articulate key
points precede supporting text and rel-
evant citations of evidence-based pub-
lications.

DEFINITION OF RHINITIS
1. Rhinitis is defined as inflamma-

tion of the membranes lining the
nose, and is characterized by na-
sal congestion, rhinorrhea, sneez-
ing, itching of the nose and/or
postnasal drainage.

Rhinitis can be defined as a heteroge-

neous disorder characterized by one or

more of the following nasal symptoms:

sneezing, itching, rhinorrhea, and/or

nasal congestion. Rhinitis frequently is

accompanied by symptoms involving

the eyes, ears, and throat. Post-nasal
drainage may also be present fre-
quently.

Reference

1. Druce HM. Allergic and nonallergic
rhinitis. In: Middleton EJ, Reed CE,
Ellis EF, et al, eds. Allergy principles
and practice, 5th edition. St. Louis:
Mosby-Year Book Inc, 1998:
1005-1016.

DIFFERENTIAL DIAGNOSIS OF
RHINITIS
2. Rhinitis should be classified by
etiology as allergic or nonaller-
gic.
Allergic rhinitis is a very common
cause of rhinitis. However, since ap-
proximately 50% of patients with rhi-
nitis do not have allergic rhinitis, other
potential causes must also be ruled
out!-2 The following outline lists dif-
ferent forms of allergic and non-aller-
gic rhinitis, and conditions that may
mimic rhinitis.
I. Allergic rhinitis
A. Seasonal
B. Perennial
C. Episodic
D. Occupational (may also be non-
allergic)
II. Non-allergic rhinitis
A. Infectious
1. Acute
2. Chronic
B. NARES syndrome
(Nonallergic rhinitis with eo-
sinophilia syndrome)
. Perennial nonallergic rhinitis
(Vasomotor rhinitis)
Other rhinitis syndromes
1. Ciliary dyskinesia syndrome
2. Atrophic rhinitis
3. Hormonally-induced
A. Hypothyroidism
B. Pregnancy
C. Oral contraceptives
D. Menstrual cycle
4. Exercise
5. Drug-Induced
A. Rhinitis medicamentosa
B. Oral contraceptives
C. Anti-hypertensive ther-

apy

D. Aspirin
E. Nonsteroidal anti-in-
flammatory drugs
6. Reflex-Induced
Gustatory rhinitis
Chemical or irritant-in-
duced
Posture reflexes
Nasal cycle
. Emotional factors
7. Occupational (may be aller-
gic)
[ll. Conditions that may mimic symp-
toms of rhinitis
A. Structural/mechanical factors
1. Deviated septum/septal wall
anomalies
Hypertrophic turbinates
Adenoidal hypertrophy
Foreign bodies
Nasal tumors
A. Benign
B. Malignant
6. Choanal atresia
B. Inflammatory/immunologic
Wegener's granulomatosis
Sarcoidosis
Midline granuloma
Systemic lupus erythemato-
sus
5. Sjogren’s syndrome
6. Nasal polyposis
C. Cerebrospinal fluid rhinorrhea
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Allergic Rhinitis
3. Allergic rhinitis affects 20 to
40 million people in the United
States annually, including 10%
to 30% of adults and up to 40%

of children.
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4. The severity of allergic rhinitis
ranges from mild to seriously
debilitating.

5. The cost of treating allergic rhi-
nitis and indirect costs related to
loss of workplace productivity
resulting from the disease are
substantial. The estimated cost
of allergic rhinitis based on di-
rect and indirect costs is 2.7 bil-
lion dollars for the year 1995,
exclusive of costs for associated
medical problems such as sinus-
itis and asthma. Rhinitis is also a
significant cause of lost school
days.

6. Risk factors for allergic rhinitis
include: (1) family history of
atopy; (2) serum IgE > 100
IU/mL before age 6; (3) higher
socioeconomic class; (4) expo-
sure to indoor allergens such as
animals and dust mites; (5) pres-
ence of a positive allergy skin
prick test.

Rhinitis is reported to be a very fre-

guent disease, although data regarding
the true prevalence of rhinitis are dif-
ficult to interpret. Most population sur-
veys rely upon physician-diagnosed
rhinitis for their data, and this may
give rise to a much lower reporting of
rhinitis. Some population studies have
been done with questionnaires admin-
istered to the subjects followed in
many cases by telephone interviews to
try to make a specific diagnosis of
rhinitis. These studies may reflect a
more accurate prevalence of rhinitis
but probably still underreport this dis-
ease’

Most epidemiologic studies have
been directed towards seasonal allergic
rhinitis, or hay fever, since this symp-
tom complex with its reproducible sea-
sonality is somewhat easier to identify
in population surveys. Perennial aller-
gic rhinitis is more difficult to identify
because its symptom complex may
overlap with chronic sinusitis, recur-
rent upper respiratory infections, and
vasomotor rhinitis.

The prevalence of rhinitis in various
epidemiologic studies ranges from 3%
to 19%. Studies suggest that seasonal
allergic rhinitis (hay fever) is found in

approximately 10% to 20% of the pop-
ulation?8-°0One study showed a prev-
alence of physician-diagnosed allergic
rhinitis in 42% of 6-year-old childref.
Overall, allergic rhinitis affects 20 to
40 million individuals in the United
States annuall§t*2

In childhood, males with allergic
rhinitis outnumber females, but the
gender ratio becomes approximately
equal in adults and may even favor
females. Surveys of medical students
have resulted in a higher prevalence of
rhinitis, but this may be related to the
survey techniqué®8

Allergic rhinitis develops before age
20 in 80% of cases. Studies have
shown that the frequency of allergic
rhinitis increases with age until adult-
hood and that positive immediate hy-
persensitivity skin tests are significant
risk factors for the development of new
symptoms of seasonal allergic rhini-
tis.}813 There is a greater chance of a
child developing allergic rhinitis if
both parents have a history of atopy,
than if only one parent is atopic. Chil-
dren in families with a bilateral family
history of allergy generally develop
symptoms before puberty; those with a
unilateral family history tend to de-
velop their symptoms later in life or
not at all>°

There tends to be an increased prev-
alence of allergic rhinitis in higher so-
cioeconomic classes, in non-whites, in
some polluted urban areas, and in in-
dividuals with a family history of al-
lergy. Allergic rhinitis is more likely in
first-born children. Studies in children
in the first years of life have shown
that the risk of rhinitis was higher in
those youngsters with early introduc-
tion of foods or formula, heavy mater-
nal cigarette smoking in the first year
of life, exposure to indoor allergens
such as animals and dust mite, higher
serum IgE levels>*$100 IU/mL before
age 6), and parental allergic disordérs.

Seasonal allergic rhinitis is appar-
ently becoming more common. One
study showed that the prevalence of
hay fever increased from 4% to 8% in
the 10 years from 1971 to 1981In
another study, atopic skin test reactiv-

ity increased from 39% to 50% in dur-
ing an 8-year period of evaluatich.

The impact on society is tremen-
dous?® The severity of allergic rhinitis
ranges from mild to seriously debilitat-
ing. The cost of treating allergic rhini-
tis and indirect costs related to loss of
workplace productivity resulting from
the disease are substantial. The esti-
mated cost of allergic rhinitis based on
direct and indirect costs is 2.7 billion
dollars for the year 1995, exclusive of
costs for associated medical problems
such as sinusitis and asthma. The total
direct and indirect cost estimates for
allergic rhinitis have been reported to
be $5.3 billion for 1996. This figure
included the higher indirect costs asso-
ciated with increased loss of produc-
tivity, which, in turn, was related to
extensive over-the-counter antihista-
mine use. Such treatment can cause
drowsiness and impair cognitive and
motor function (see summary state-
ment #34).

Rhinitis is also a significant cause of
lost school attendance, resulting in
more than 2 million absent school days
in the US annually. In children, there is
evidence that symptoms of allergic rhi-
nitis can impair cognitive functioning,
which can be further impaired by the
use of first generation antihistamings.
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7. The symptoms of allergic rhinitis re-
sult from a complex allergen-driven
mucosal inflammation resulting
from an interplay between resident
and infiltrating inflammatory cells,
and a number of inflammatory me-
diators and cytokines. Sensory nerve
activation, plasma leakage and con-
gestion of venous sinusoids also con-
tribute.

The nasal mucosa is designed to hu-
midify and clean inspired air. The ac-

tions of epithelium, vessels, glands,

and nerves are carefully orchestrated to
perform these functionsDysfunction

of any of these structures may contrib-

ute to the symptoms of allergic and
nonallergic rhinitis?
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8. Allergic rhinitis may be character-
ized by early and late phase re-
sponses. Each type of response is
characterized by sneezing, conges-
tion and rhinorrhea, but congestion
predominates in the latter.

Atopic subjects inherit the tendency to
develop IgE-mast cell-TH lympho-
cyte immune responses. Exposure to
low concentrations of dust mite fecal
proteins, cockroach, cat, dog and other
danders, pollen grains, or other aller-
gens for prolonged periods of time
leads to the presentation of the allergen
by antigen presenting cells (APC) to

CD4+ lymphocytes that release IL3,

IL4, IL5, GM-CSF and other cyto-

kines. These promote IgE production

against these allergens by plasma cells,
mast cell proliferation and infiltration
of airway mucosa, and eosinophilia.
Early or immediate allergic re-
sponseWith continued allergen expo-
sure, increasing numbers of IgE-coated
mast cells move into the epithelium,
recognize the mucosally-deposited al-
lergen, and degranulateMast cell
products include preformed mediators
such as histamine, tryptase (a mast cell
specific marker), chymase (in “con-
nective tissue” mast cells only), kini-
nogenase (generates bradykinin), hep-
arin, and other enzymes. Newly
formed mediators include prostaglan-
din D, and the cysteinyl-leukotrienes
LTC, LTD,, and LTE,. These media-
tors stimulate vessels to leak and pro-
duce edema plus watery rhinorrhea;
stimulate glands to exocytose their mu-
coglycoconjugates and antimicrobial
substances; and dilate arteriole-venule
anastomoses to cause sinusoidal filling

and occlusion of nasal air passages.
Sensory nerves are stimulated that con-
vey the sensations of nasal itch and
congestion, and initiate systemic re-
flexes such as sneezing paroxysms.
Release of these mast cell mediators
and induction of these reactions occur
within minutes of allergen exposure,
and are termed the early or immediate
allergic responséWhile most subjects
experience sneezing and copious rhi-
norrhea after allergen exposure, some
subjects have sensations of nasal con-
gestion as their predominant symptom.

Late phase respons&he mast cells
mediators, including the cytokines, are
thought to act upon post-capillary en-
dothelial cells to promote VCAM and
E-selectin expression that permits cir-
culating leukocytes to stick to the en-
dothelial cells. Chemoattractants, such
as IL-5 for eosinophils, promote the
infiltration of the superficial lamina
propria of the mucosa with some neu-
trophils and basophils, many eosino-
phils, and, at later time points, T lym-
phocytes and macrophag&Over the
course of 4 to 8 hours, these cells be-
come activated and release their medi-
ators, which in turn activate many of
the proinflammatory reactions of the
immediate response. This late occur-
ring inflammatory reaction is termed
the “late phase response”. While this
reaction may be clinically similar to
the immediate reaction, congestion
tends to predominafe. Eosinophil
products such as major basic protein,
eosinophil cationic protein, hypochlor-
ate, leukotrienes and others are thought
to damage the epithelium and other
cells, an inflammatory response that
promotes the tissue damage of chronic
allergic reactions.

TH, lymphocytes are thought to
play a critical role in promoting the
allergic response by releasing their
combination of IL3, IL4, IL5, and
other cytokines that promote IgE pro-
duction, eosinophil chemoattraction
and survival in tissues, and mast cell
recruitmen® Cytokines released from
TH, lymphocytes, mast cells, eosino-
phils, basophils and epithelial cells
may circulate to the hypothalamus and
promote the fatigue, malaise, irritabil-
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ity, and neurocognitive deficits that
commonly afflict those suffering from

allergic rhinitis. Glucocorticoids are

effective at reducing the release of
these cytokines during late phase re-
sponses.

Priming response.When allergen
challenges are given repeatedly, the
amount of allergen required to induce
an immediate response decreases.
This “priming” effect is thought to be
due to the influx of inflammatory cells
during ongoing, prolonged allergen ex-
posure and repeated late phase re-
sponses. This response is clinically im-
portant, since exposure to one allergen
(eq, early spring tree pollen) may pro-
mote the more exaggerated later re-
sponses to another allergen (eg, late
spring grass pollen). This priming ef-
fect demonstrates the importance of
knowing the full spectrum of allergens
to which a patient responds, the sea-
sons of their allergic responses, and
highlights the need to initiate effective
anti-inflammatory therapies before
pollen seasons and allergen exposures
so that the inflammatory allergic phase
will not occur.
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Seasonal and Perennial Allergic
Rhinitis

9. Symptoms of allergic rhinitis
may occur only during specific
seasons, may be perennial with-
out seasonal exacerbation, pe-
rennial with seasonal exacerba-
tion, or may occur sporadically
after specific exposures.

Seasonal allergic rhinitis is
caused by an IgE-mediated re-
action to seasonal aeroallergens.
Typical seasonal aeroallergens
are pollens and molds. The
length of seasonal exposure to
these allergens is dependent on
geographic location.

Perennial allergic rhinitis is
caused by an IgE-mediated re-
action to perennial environmen-

tal aeroallergens. These may in-
clude dust mites, molds, animal
allergens, or certain occupa-
tional allergens, as well as pollen

in areas where pollen is preva-
lent perennially.

Allergic rhinitis often coexists
with allergic conjunctivitis.
Symptoms of allergic rhinitis may in-
clude paroxysms of sneezing, nasal
pruritus (itching) and congestion, clear
rhinorrhea and palatal itching. In se-
vere cases, mucous membranes of the
eyes, eustachian tube, middle ear and
paranasal sinuses may be involved.
This produces conjunctival irritation
(itchy, watery eyes), redness and tear-
ing, ear fullness and popping, itchy
throat, and pressure over the cheeks
and forehead. Malaise, weakness and
fatigue may be present. The coinci-
dence of other allergic syndromes such
as atopic eczema or asthma, and a pos-
itive family history of atopy, point to-

10.

11.

12.

ward an allergic etiology. Around 20%
of cases are accompanied by symp-
toms of asthma.

When all the typical rhinitis symp-
toms are not expressed, the diagnosis
is more difficult to make. Chronic na-
sal obstruction alone may be the major
symptom of perennial rhinitis due to
ongoing inflammation and late-phase
allergic reaction$. Distinct temporal
patterns of symptom production may
aid diagnosis. Symptoms of rhinitis
which occur whenever the patient is
exposed to a furry pet suggest IgE-
mediated sensitivity to that pet. Pa-
tients who are exquisitely sensitive to
animal proteins may develop symp-
toms of rhinitis and asthma when en-
tering a house or laboratory even
though the animal is no longer present.
Exposure to airborne allergens in the
workplace may produce symptoms
only at work with symptom-free peri-
ods away from work. Seasonal and pe-
rennial forms of allergic rhinitis often
coexist in the same individual. Symp-
toms may be chronic and persistent
and patients may present with second-
ary complaints of mouth-breathing,
snoring, or symptoms of sinusifis.

Seasonal allergic rhinitis symptoms
typically appear during a defined sea-
son in which aeroallergens are abun-
dant in the outdoor air. Familiarity
with the pollinating season of the ma-
jor trees, grasses and weeds of the lo-
cale makes the syndrome easier to di-
agnose:® Certain outdoor mold spores
also display seasonal variation, with
highest levels in the summer and fall
months? Tree (eg, birch, oak, maple,
mountain cedar), grass, and weed (eg,
ragweed) pollens, and fungi (“molds”:
Alternaria, Aspergillus, Cladospo-
rium) are common seasonal allergens.
Priming effects, increases in sensory
nerve irritability, and mucosal infiltra-
tion by activated eosinophils, mast
cells, and TH lymphocytes have been
identified. Hyperresponsiveness to ir-
ritant triggers such as tobacco smoke,
noxious odors, changes in temperature,
and exercise may persist beyond the
actual pollen season.

In studies of allergic seasonal rhini-
tis, a correlation between the daily pol-
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len count and overall daily symptom
score and medication score has been
found. The symptoms on any particu-
lar day will be influenced by exposure
on that day but also on previous days
due to the priming phenomenon. As a
consequence, at the end of the pollen
season, it is usual to observe a decline
in symptoms which is slower than that
of the pollen counts themselvésndi-
vidual sensitivity will also influence
the intensity of symptoms. In highly
sensitive individuals, many symptoms
occur with pollen counts of 15 to 75
pollen grains/riper 24 hours, whereas
in the less sensitive, 4 to 10 times this
exposure may be necessary to provoke
equivalent symptom%.The levels of
pollen counts that cause symptoms
may vary with an individual's degree
of sensitivity and with different pol-
lens?

In perennial allergic rhinitis the re-
sponsible allergens are present in the
environment throughout the year, and
are usually indoor. Chronic exposure
to dust mites Dermatophagoides
pteronyussinus, D. farinde cock-
roach, perennial molds, cat, dog and

other danders leads to persistent tissue

edema and infiltration with eosino-
phils, mast cells, TH lymphocytes,
and macrophagé$. Chronic allergen
exposure with unremitting recruitment
of inflammatory cells often requires
corticosteroids for control. In some
subjects, nasal congestion and mucus
production (post-nasal drip) symptoms
predominate, and sneezing and watery
rhinorrhea may be minimal.
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10.

Non-Allergic Rhinitis
13. Nonallergic rhinitis is character-
ized by sporadic or persistent pe-
rennial symptoms of rhinitis that
do not result from IgE-mediated
immunopathologic events. Exam-
ples of nonallergic rhinitis are
infectious rhinitis, hormonal rhi-
nitis, vasomotor rhinitis, nonaller-
gic rhinitis with eosinophilia syn-
drome (NARES), certain types of
occupational rhinitis, and gusta-
tory and drug-induced rhinitis.
The differential diagnosis of nonaller-
gic rhinitis is extensivé.The mecha-
nisms in each are poorly understood.
Nonallergic rhinitis with inflammatory
cells present in the mucosa can be clas-
sified by inflammatory cell type.
Nonallergic rhinitis with eosino-
philia syndrome (NARES) is charac-
terized by nasal congestion and prom-
inent nasal eosinophilia. (see summary
statement #15) The mechanism of the
eosinophil infiltration is not known.

Eosinophilia is also prominent when
nasal polyps are present, but again the
mechanism of eosinophil recruitment
is not known. Subjects with aspirin
sensitivity have nasal eosinophilia. As-
pirin and other nonsteroidal antiin-
flammatory drugs (NSAIDSs) block cy-
clooxygenase activity, and shunt
arachidonic acid to the 5-lipoxygenase
pathway that increases production of
the potent proinflammatory cysteinyl
leukotrienes (LTG LTD,, and LTE).?

Neutrophilic infiltrates usually indi-
cate the presence of bacterial rhinosi-
nusitis, especially when humoral im-
munodeficiency or ciliary dysmotility
are present. LTB IL8, bacterial prod-
ucts, and complement fragments may
contribute to their recruitment and ac-
tivation. Neutrophilic infiltrates may
also be present in rhinoviral and other
viral rhinitis syndromes. Early in rhi-
novirus infections there is an increase
in vascular permeability that is likely
due to bradykinin. Later, there may be
an increase in glandular secretion, par-
ticularly of locally synthesized secre-
tory IgA.

There are several causes of nonaller-
gic rhinitis without inflammation/in-
flammatory cells. Endocrine changes
of hypothyroid and hyperthyroid dis-
ease, and pregnancy can lead to unre-
mitting nasal congestion. Damage to
sympathetic nerves, as in Horner’s
syndrome, can ablate sympathetic va-
soconstrictor tone and lead to unop-
posed vasodilatory parasympathetic re-
flexes and chronic nasal congestion.
Overuse of topical-adrenergic ago-
nists/nasal decongestants also leads to
chronic nasal congestion (“rhinitis
medicamentosa”).

Vasomotor rhinitisis unrelated to
allergy, infection, structural lesions,
systemic disease, or drug abuse. (see
summary statement #16) Although the
term vasomotor implies increased neu-
ral efferent traffic to the blood vessels
supplying the nasal mucosa, this has
never been proven. Subjects with va-
somotor rhinitis fall into two g