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Executive summary

Allergic rhinitis is now recognized as a major cause
of morbidity that significantly impairs function and
quality of life. Moreover, it is now widely held that
the pathophysiologic mechanisms causing nasal
allergy contribute, or predispose many individuals,
to the development of other airway diseases,
including asthma. Allergic rhinitis may well be a
factor in 24% of children with otitis media with
effusion (OME), and perhaps 28% of cases of
chronic sinusitis. As many as 78% of persons with
asthma aged 15 to 30 years have elevated serum
IgE antibodies to five common aeroallergens. In
many instances, nasal allergy signals the presence
of more severe disease. :

Considerable evidence now suggests that early
and appropriate intervention can improve the
quality of life and productivity of patients with
allergic rhinitis, enhance the academic performance
of children, and reduce the prevalence of airway
complications. The goal of treatment has shifted
from mere symptom alleviation to blocking the
pathophysiologic mechanisms that cause chronic
allergic inflammation and leave patients vulnerable
to airway infections. The earlier in a patient’s life
that this can be accomplished, the better the antici-
pated consequences.

A panel of experts was convened in Amsterdam,
The Netherlands, on 2 September 1996, to explore
these issues and their impact on allergy prevention
and treatment in primary care. Their undertaking
was supported by an unrestricted educational grant
from Schering-Plough Pharmaceuticals.

New insights into allergic rhinitis
1. The pathophysiology of allergic airway disorders

Allergic inflammation appears to be the first and
primary occurrence in the chain of events leading
to asthma and other airway disorders. Chemical
mediators released during hypersensitivity reac-
tions give rise to the symptoms of allergic rhinitis,
and induce the cell infiltration and activation that
results in chronic inflammation. A key event in this
process is the upregulation of specific intercellular
. adhesion molecules, including members of the
immunoglobulin superfamily intercellular adhesion
molecule-1 (ICAM-1), that permits inflammatory
cells to migrate into nasal, sinus, and lung tissue.
In certain conditions, inflammatory mediators
stimulate the expression of ICAM-1, which is also
a receptor for the subtype of human rhinoviruses
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that accounts for 90% of human rhinovirus infections.
It is currently under investigation that allergen
exposure and viral infection in the first 3 years of
life may alter pulmonary and immune function
irreversibly in genetically predisposed children.*
Moreover, these same mechanisms may contribute
to other respiratory problems associated with
eosinophilic inflammation, lymphoid hyperplasia,
mucosal edema, and viral infection.

Therapies that downregulate ICAM-1 are being
investigated as a means of preventing or mini-
mizing allergic inflammation. Treatments presently
known to downregulate ICAM-1 include anti-
histamines (loratadine, terfenadine, cetirizine, and
azelastine).

2. Psychosocial sequelae of allergic rhinitis

Allergic rhinitis is associated with impairments in
how patients function physically, emotionally,
socially, and at work or school. Adults may com-
plain of role and activity limitations, frustration,
sleep disturbance, irritability, embarrassment over
symptoms, cognitive impairment, decreased alert-
ness, and performance deficits. In children, chronic
nasal allergies are associated with learning deficits.
Unfortunately, sedating antihistamines can exac-
erbate these effects by hampering performance and
cognition even when subjects have no sense of being
impaired. At least one of the newer nonsedating
agents, by contrast, can partially reverse allergic
rhinitis’ effect on cognition and performance.

Diagnosis of patients with rhinitis
3. Recommendations for improved recognition

Nasal allergy may usually be differentiated from
other forms of rhinitis by an allergy diagnosis.
This includes personal history of symptoms, the
timing of their expression, triggers, and physical
examination. Skin prick tests and eventually in
vitro diagnosis of specific IgE are important.
Imaging studies are usually indicated only if the
diagnosis is in doubt, if related airway disorders
complicate the presentation (e.g., nasal polyps),
or when occupational rhinitis is suspected. The

*The Preventia I multinational study is currently underway to
investigate this.
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temporal association of nasal or ocular symptoms
with the workplace strongly suggests occupa-
tional rhinitis.

4. Management of patients with rhinitis

Treatment of chronic rhinitis and nasal allergies
should be individualized, with therapeutic meas-
ures aimed at the underlying etiology, likely patho-
physiology, and dominant symptoms. Medication is
best taken prophylactically for seasonal symptoms
- before the anticipated onset of symptoms in
seasonal rhinitis or for episodic exposures to specific
allergens — and regularly, rather than as needed.
Such usage of antihistamines and intranasal steroids
has been found to alleviate exacerbations in patients
with both nasal allergy and seasonally induced
asthma.

5. Recommendations regarding avoidance

Avoidance of inciting factors (e.g., allergens, irri-
tants) can reduce the expression of nasal symptoms
and minimize the need for medications. The avoid-
ance measures that are easiest to implement are
the ones most likely to be used and therefore to be
successful.

6. Recommendations regarding oral medications

*  Antihistamines. Although traditional agents
have some benefits (e.g., low cost), they can no
longer be recommended due to their potential
for causing CNS impairment. Nonsedating
antihistamines are the preferred option.

*  Oral decongestants. Although topical steroids
are the first-line treatments for nasal blockage,
o-adrenergic agonists such as pseudoephe-
drine, phenylpropanolamine, or phenylephrine
also ameliorate nasal congestion. This symp-
tom is a major factor in perennial rhinitis.
Careful dosing of agonists is required to avoid
aggravating hypertension. Moreover, these
agents generally should be avoided in patients
with cardiovascular disease, thyrotoxicosis,
glaucoma, or diabetes.

¢ Oral corticosteroids. A brief course is indicated
only to relieve severe nasal blockage so that
topical therapy can proceed. In such cases,
patients should be referred to an allergist.

7. Recommendations regarding topical nasal sprays

Intranasal corticosteroids are highly effective in
reducing inflammation, rhinorrhea, itch, and
nasal blockage. They are the first choice for
treating nasal blockage and largely reduce, but

may not eliminate, the need for other medica-
tions to treat ocular symptoms. They may be
used safely in children, though youngsters
often have difficulty with sprays. In addition to
treating nasal allergies, these medications can
be used to treat nonallergic rhinitis with eosino-
philia syndrome (NARES) and to shrink small
nasal polyps or prevent their recurrence after
surgery. The onset of action of topical corti-
costeroids is slow compared to antihistamines.

e Topical nasal decongestants may be used to
open nasal passages in preparation for the use
of other agents, such as intranasal steroids. To
prevent rebound congestion, they should be
used for 2 to 3 days and no more than 7 to 10
days.

*  Mast-cell stabilizers include intranasal cromolyn
and nedocromil sodium. Cromolyn may be
used for the prophylaxis of allergic symptoms,
and is considered especially safe for elderly
patients, children, and pregnant women. The
need for frequent administration can raise
compliance issues. Nedocromil sodium, unlike
cromolyn, can both prevent an allergic reaction
and control a reaction in progress.

e Jopical antihistamines allay allergen-induced
itching, sneezing, rhinorrhea, and ocular symp-
toms but are less useful for nasal blockage.

* Intranasal anticholinergics such as ipratropium
bromide are effective in controlling the exces-
sive watery rhinorrhea associated with neuro-
genic stimuli (e.g., cold air, spicy foods) or the
common cold. However, they have no effect on
nasal blockage, sneezing or itching, or ocular
symptoms.

8. Recommendations regarding specific
immunotherapy (SIT)

Patients with rhinitis or asthma caused by allergens
for which the clinical efficacy and safety of SIT have
been documented by placebo-controlled, double-
blind studies, and those requiring daily pharmaco-
therapy for longer periods (e.g., preventive treatment
during a pollen season or perennially) are candi-
dates for SIT.

SIT is most effective if a single allergen is
identified, rather than multiple allergens. Injec-
tions should be prescribed by specialists and
given by physicians only if a specific allergen has
been identified. SIT should never be initiated in
pregnant women, though the continuation of
maintenance therapy is safe. Considerable care
must be taken if allergic rhinitis coexists with
moderate or severe asthma. Local immuno-
therapy offers improved safety and equivalent
effectiveness.



9. Recommendations regarding poor responders

When patients respond poorly to standard medical
care, clinicians should a) ascertain whether com-
pliance has been poor, b) adjust drug doses, c)
consider combination therapy, d) reconsider the
diagnosis, e) reassess the patient for a nasal struc-
tural defect or a complication of allergic rhinitis, or
f) refer the patient to a specialist.

10. Recommendations regarding specialist referrals

Referral can be helpful under the following circum-

stances:

e in most cases when significant airway comor-
bidity is present (asthma, chronic sinusitis,
nasal polyps, or otitis media with effusion)

e when the diagnosis is in question or special
diagnostic testing is required

* when occupational rhinitis is suspected, to dis-
tinguish between clear-cut allergic reactions
and toxic or nonallergic reactions

* when poor symptom control necessitates a con-
sultation for environmental control measures,
pharmacotherapy, or specific immunotherapy
when medication side-effects are intolerable

e when rhinitis is only part of a complex series of
mucosal allergies.

Patient education and compliance

Educating patients about their disease and its
management, eliciting their concerns and prefer-
ences regarding therapy, and discussing potential
medication side-effects can build cooperation in
treatment of chronic nasal symptoms. Learning
points may be reinforced by providing simple
written instructions, and by asking patients to
confirm what they know. Trust can be established
by attending to quality-of-life issues and asking
patients what they expect from treatment. Keeping
treatment simple is likely to improve the chances
of therapeutic compliance.

Introduction

Allergic rhinitis is a seasonal or perennial disorder
characterized by mild to severe upper respiratory
symptoms such as nasal congestion, rhinorrhea,
sneezing, and itching. These symptoms arise from
an underlying inflammatory process initiated by a
reaction between the allergen and immunoglobulin
E (IgE), neurogenic stimuli, and other complex
cellular processes.

A panel of experts was convened in Amsterdam,
The Netherlands, on 2 September 1996, to explore
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these issues and their impact on allergy prevention
and treatment in primary care. Their undertaking
was supported by an unrestricted educational grant
from Schering-Plough Pharmaceuticals. Conclusions
and recommendations from that meeting are sum-
marized subsequently and presented in expanded
form later in this monograph.

Allergens are primarily responsible for provok-
ing chronic inflammatory processes; viral infections
underlie acute exacerbations of asthma, chronic
sinusitis, and otitis media with effusion.

There is a growing awareness of how allergic
rhinitis — and some of the medications used to treat
it - can affect patients’ quality of life, work or
school performance, and emotional well-being.
Besides physical symptoms, patients may exhibit
fatigue, psychomotor sluggishness, irritability, and
mood and cognitive disturbances (1-5). Learning
is impaired in children (6), while some adults may
report reduced productivity and concentration (7).

This combination of physical, emotional, and
functional problems may diminish quality of life in
both adults (7) and adolescents (8). Moderate to
severe perennial allergic rhinitis has been found
to affect quality of life significantly compared to
healthy subjects in eight of the nine dimensions of
the Medical Outcomes Study Short-Form Health
Survey 36 (SF-36) (9).

Clinical implications

The prevalence of allergic respiratory disorders is

high and is a burden on the health-care system:

s One study of patients in a London general
practice found that nearly one in seven adults
had allergic rhinitis (10).

* By the age of 6 years, 42% of 747 children
followed from birth in the Tucson Children’s
Respiratory Study had physician-diagnosed
allergic rhinitis (11). Those who developed
rhinitis before the age of 1 were more likely to
have asthma by age 6 (11).

* As many as 78% of persons with asthma aged
15 to 30 years have been shown to exhibit high
levels of IgE antibodies to five common aero-
allergens (12).

e Of 200 patients with chronic sinusitis, 27.5%
also had allergy in one study (13). About 24—
50% of children with OME had allergic rhinitis
(14) or nasal allergy (15). For comparison,
about one-third of the general population has
chronic sinusitis or OME.

¢ In general, the prognosis for patients with
asthma or allergic rhinitis is mixed: Only 10%
of patients are cured, about 50% improve, 30%
show no change, and 10% deteriorate over
time (16).
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Medicine has begun to revise its traditional thera-
peutic approach to allergic rhinitis. It is now
acknowledged that impeding the natural course of
airway allergies by interfering with the pathophysi-
ologic mechanisms that cause mediator release and
chronic inflammation may help prevent related
atrway disorders. This would reduce overall morbid-
ity and improve patients’ quality of life. It also
should help make patients less vulnerable to the
consequences of viral infection, as well as to
environmental factors such as pollution. Recent
advances in allergy treatments — most notably the
introduction of nonsedating selective histamine H,-
antagonists and intranasal corticosteroid sprays —
hold the promise of achieving these goals. Of
particular interest are the studies showing that
treatment of allergic rhinitis reduces the incidence
and severity of asthma (17-19).

‘The purpose of this monograph is to introduce
new ways of thinking about and managing allergic
rhinitis in the hope that physicians will look for
related airway disorders and individualize thera-
peutic programs, considering the special needs of
populations such as pregnant women, children, and
the elderly.

The pathophysiology of
allergic rhinitis

Persons with allergic rhinitis have IgE antibodies
bound to high-affinity receptors on mast cells and
basophils, and to low-affinity receptors on other
cells, such as eosinophils, monocytes, and platelets.
Allergic inflammation is initiated when allergens
deposited in the airway bind to IgE molecules,
causing cellular degranulation and releasing a
number of inflammation mediators (20). This pro-
cess entails both an early- and a late-phase
response (Fig. 1).

Early-phase response

The interaction of antigen with specific IgE anti-
bodies leads to the degranulation of mast cells and
basophils and the prompt release of preformed and
newly generated mediators, such as histamine, neu-
tral proteases, leukotriene C,, prostaglandin D,,
cytokines, and kinins (21). The interaction of these
chemical messengers with blood vessels, mucous
glands, and nerves produces the symptoms of aller-
gic rhinitis, such as sneezing, thinorrhea, and itching,

Histamine is one of the most important medi-
ators of the early-phase allergic response in the
nasal mucosa. Its release stimulates sensory nerves,
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Fig. 1. The onset of allergic rhinitis. Allergic rhinitis generally is
the product of both an early-phase and a late-phase inflamma-
tory response. Early inflammation involves mast-cell degranu-
lation and the release of mediators, whereas late inflammation
is due to cellular infiltration of the nasal mucosa, involving
especially eosinophils and basophils, and subsequent release of
additional mediators. When inflammation fails to resolve, the
nasal mucosa may become hyperresponsive to irritants or
additional allergen exposure (priming). This sets the stage for
the development of chronic rhinitis or allergic airway compli-
cations. (Adapted with permission from Watson et al. [18].)

causing pruritus of the nose, palate, and conjunctiva
(21). The resultant excitation of parasympathetic
reflexes contributes to vasodilation and mucus
hypersecretion. Kinins (bradykinin) generated by
mast-cell tryptase and plasma kallikreins stimulate
afferent neurons, to cause watery rhinorrhea by
inducing vasodilation, edema, and plasma exuda-
tion. Chemotactic mediators, such as IL-5 and a
range of chemokinins, including 1L-8, RANTES,
and eotaxin, recruit eosinophils and other inflam-
matory cells into the nasal mucosa.

Late-phase response

This reaction, manifested by some patients, entails
a process of cell infiltration and activation occur-
ring over 4-24 h.

Late-phase allergic reactions begin when auto-
coid mediators and cytokines released from mast
cells during the early-phase response upregulate
the expression of leukocyte endothelial adhesion
molecules in the postcapillary venules of the nose.
Especially sensitive to histamine, postcapillary
venules are also the site of blood cell extravasation.
Once adherent to the endothelium, these cells pass
between adjacent cells to the perivascular space.
Various chemoattractants, essentially IL-5 and the
chemokines, draw primed leukocytes (eosinophils,
basophils, neutrophils, and mononuclear cells) into
the submucosal tissue. Once there, by interacting
with additional stimuli by matrix proteins, they
release their own mediators. This perpetuates the
inflammatory response and augments aspects of the
immediate hypersensitivity reaction, such as mucosal
congestion and mucus secretion. Although pruritus



and sneezing occur, the major symptoms in late-
phase reactions are hypersecretion and congestion.

The priming effect

The chronic inflammation caused by repeated
allergen exposure lowers the threshold for other
provocative stimuli reactions (22). As a result,
allergic individuals react more strongly to a) low
levels of the primary allergen, b) other allergens to
which they are only mildly sensitive, or ¢) non-
specific “triggers’’, such as cold air, cigarette
smoke, spicy foods, and strong chemical odars.

Role of adhesion molecules

A key event in chronic respiratory allergy is the
upregulation of specific adhesion molecules that
permit inflammatory cells (e.g., eosinophils) to
migrate into nasal, sinus, and lung tissue. The first
step is the experience of such molecules on
endothelial cells and on activated circulating
inflammatory cells. The accumulation of eosi-
nophils in these tissues is injurious, and contributes
to the pathogenesis of allergic rhinitis, sinusitis, and
asthma (23-26). In certain conditions, histamine is
known to stimulate the expression of adhesion
molecules on nasal epithelial cells of normal sub-
jects (27).

An important adhesion molecule required for
effective cell recruitment in allergic disease is
intercellular adhesion molecule 1 (ICAM-1) (28).
Upregulation of ICAM-1 expression has been
shown a) on endothelial cells during bronchial
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Fig. 2. Induction of intercellular adhesion molecule 1 (ICAM-1)
in seasonal allergic rhinitis. ICAM-1 expression was upregu-
lated in the nasal epithelial cells of 10 allergic patients following
allergen-specific challenge during natural seasonal exposure,
but not out of pollen season. No upregulation occurred in 10
healthy volunteers during either study period. Correlation of
ICAM-1 expression with cytologic involvement showed infil-
tration by eosinophils (P<0.001), neutrophils (P<0.001, and
metachromatic cells (P <0.001). (Adapted with permission from
Wegner et al. [29].)
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vascular inflammation induced in a primate madel
of allergic sensitization and exposure (29); b) on
bronchial epithelial and on vascular endothelial
cells in symptom-free asthmatics (30); ¢) on epithe-
lial cells of the nose and conjunctiva in patients
with perennial and seasona] (31) allergic rhinijtis
(Fig. 2); and d) on the nasal and conjunctival
epithelium of patients with asymptomatic pere'nnial
rhinitis when exposed to allergen, though not in
cohabiting relatives or healthy volunteers (32).

Besides its role in allergic inflammation, ICAM-T
serves as a receptor for the major subtype of human
rhinoviruses; this subtype accounts for 90% of all
human rhinoviruses (33, 34). Rhinoviruses are a
major cause of the common cold. Evidence of
minimal, persistent inflammation in asymptomatic
allergic patients suggests that by inducing ICAM-1,
subclinical allergen exposure may increase the
susceptibility of allergic patients to rhinovirus
infection, and thereby explain the greater frequency
of colds in asthmatic children (30).

In short, it now appears that both ICAM-1 and
viral infection play a.role in the pathophysiology
of asthma (Fig. 3).

The virus/allergy nexus

The epidemiologic link between viral respiratory

infection and asthma is. strong. Researchers have

shown that such viral infections are associated with:

s 86% of wheezing episodes that last longer than
48 h in nonhospitalized children (35)

o 80% to 85% of asthma exacerbations in 9 to
12-year-old children (36).

Among the viruses associated with childhood
asthma exacerbations are rhinoviruses, respiratory
syncytial virus (RSV), adenovirus, and coranaviruses
(36). Rhinovirus infection has been implicated in
50% of acute asthmatic episodes in schoolchildren,
followed by coronaviruses in 13% of cases (36).
Levels of eosinophil, a major basic protein in
children with asthma, have been shown to be
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Fig. 3. Possible pathway of rhinovirus-induced asthma. With
permission from Canonica et al. Allergy 1994;49:136-41.
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higher during exacerbations associated with rhino-
virus infection than during asymptomatic periods
(37).

Adults with allergic rhinitis exhibit bronchial
hyperresponsiveness to histamine and antigen fol-
lowing rhinovirus infection. Rhinovirus infection
also predisposes the allergic patient to allergen-
provoked late asthmatic reactions (38). In asthmatics,
but not in nonasthmatics, eosinophilia in the bron-
chial mucosa is still evident at 6-10 weeks after
rhinovirus infection, probably due to ongoing
secretions initiated by the virus in the allergen-
primed mucosa (39).

Classification of rhinitis

Rhinitis can be divided into three categories:

e allergic — i.e., acute or chronic conditions
characterized by seasonal or perennial symp-
toms, or both

e infectious - i.e., nasal disorders caused by viral,
bacterial, or fungal agents

e nonallergic/noninfectious — i.e., a heterogene-
ous group of disorders comprising eosinophilic
conditions, such as aspirin idiosyncracy; or non-
eosinophilic conditions, such as gustatory rhinitis,
rhinitis of pregnancy, and vasomotor rhinitis.

Table 1 catalogues the characteristic features of

the various forms of chronic rhinitis (10, 40-48).

Despite the considerable overlap, it is usually

possible to diagnose the disorder by skin prick test

and the patient’s symptoms, history (including rele-
vant behavioral practices, such as smoking), and
physical examination.

Differential diagnosis

The elements of a diagnosis include elicitation of a
detailed patient history and physical examination
of the nose, eyes, ears, and lungs. Among the many
factors that must be explored are patterns of
symptom expression, environmental triggers, medi-
cation use, family history, and exposure to work-
place allergens or irritants. It is important to
determine the severity of symptoms and to uncover
possible complications such as asthma, sinusitis,
otitis media, or nasal polyps. Questions related to
psychosocial or quality-of-life problems — such as
fatigue or cognitive impairment — also should not
be overlooked.

The differential diagnosis of rhinitis primarily
depends on use of an allergy skin prick test.
Pharmacologic agents that may affect results
should be withdrawn for a sufficient time before
testing (Table 2). Because of its long duration of
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action (approximately 7-9 days), the antihistamine
astemizole can suppress skin test reactivity for
8-12 weeks after its discontinuation (40). By con-
trast, this effect lasts only 2—4 days with most other
antihistamines.

Symptom patterns

Most patients who present with rhinitis exhibit clus-
ters of symptoms that define them as either “sneezers
and runners” or “blockers”. Those with seasonal
allergic rhinitis are usually sneezers and runners.

Nonspecific symptoms

Some patients with rhinitis have only a single symp-
tom or many nonnasal complaints, such as headache,
sore throat, postnasal drip, a “full” or a “stuffy”
head, recurrent head colds, chronic ‘‘sinusitis’,
chronic cough, plugged ears, hyposmia, loss of the
sense of taste, fatigue, or poor concentration. Often,
patients use the term “sinuses” or “sinusitis” to
describe symptoms caused by nasal pathology.

Family and personal history

A thorough patient history yields information
needed to classify nasal symptoms, determine their
cause, and make appropriate therapeutic decisions.
Family studies indicate that environment gene-

rally influences the expression of allergic disease
(11), but genetics determines the severity and
specificity of the symptoms (49). Genetics also is
an important component of atopy as a general
predisposition, involving multiple as yet unidenti-
fied genes. Children not only inherit a tendency to
atopy from their parents, but are likely to develop
the same allergic disorders (50, 51). Consequently,
the following information should be sought:
e the age at which symptoms began
e symptom type, occurrence, and frequency

(episodic, seasonal, or perennial)

symptom duration and severity

aggravating factors

allergen exposure in home or work environ-

ment
* current medications

illicit drugs.

The physical examination

Although the physical examination of patients with
chronic rhinitis centers on the nose, eyes, and throat,
clinicians also should evaluate the ears, sinuses, and
lungs to identify any related airway disorders, which
often are present. General signs of an atopic pre-
disposition, such as eczema, also are helpful.



Table 1. Classification of rhunitis
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Syndrome Symptoms

Other factors and considerations

Allergic rhinitis

Seasonal (10} Sneezing, itching {eyes, ears, nose,
palate), nasal congestion,
rhinorrhea

Perennial (10) Same as seasonal but nasal blockage

and catarth more commaon;
complaint of “permanent cold”

Infectious rhinitis

Viral Runny nose, sneezing, nasal
obstruction with subsequent thick,
yellowish discharge

Mucopurulent discharge, facial pain
and pressure, disturbed olfaction,
headache, postrasal drainage,
maxillary toothache, cough,
occasional fever

Purulent drainage, earache, cough (42)

Bacterial rhinosinusitis

Otitis media

Nonallergic/noninfectious rhinitis

Eosinophilic syndromes
NARES* Intense, sporadic episodes of
paroxysmal sneezing, rhinorrhea,
eye and throat itching, tearing (41,
44)

Lacat progressively fixed nasal
obstruction, rhinorrhea, anosmia,
nasa! voice; snorting or sniffing in
patients without rhinarrhea

Lower respiratory throat clearing,
chest tightness, husky voice,
hacking cough

Nasal polyposis

Noneosinophilic syndromes

Idiopathic rhinitist Profuse rhinorrhea, nasal obstruction

Rhinitis medicamentosa Inflammation, nasal obstruction only
symptoms
Episodic sneezing, rhinarrhea, nasal

obstruction, conjunctivitis

Occupationa! rhinitis

Rhinitis of pregnancy Mostly nasal congestion

{46}

Hypothyroidism {48) Chronic nasal blockage, postnasal
drip, recurrent common colds,
laryngeal dryness, perceived
laryngeal obstruction, vocal
changes

Miscellaneous

Granulomatous Nasal obstruction, viscous secretions,

crusting

Allergens' pollen, mold spores, dust mites, cat dander

History atopy. eczema, family fustory of seasonal poliinosis

Symptom expression often diurnal; worse on clear, breezy days; better dunng or after
rainfall

Occurrence: from early growing season to first frost, or year-round in areas with
extended growing seasons

Allergens dust mites, animal dander, mold spores, cockroaches

History past or current eczema, wheezing, family with nasal prablems other than
seasonal rhinitis

Occurrence: episodic or continuous, depending on exposure; possible seasonal
exacerbation during summer and autumn {45)

Complications: sinusitis or otitis media from nasal blockage

Signs. red, irritated nose
Duration abaut 1 week; longer if secandary bacterial infection accurs

Diagnostic clues: frequent or chronic colds; poor response to nasal decongestants; facial
pain worsens on bending forward

Associated findings™ perennial rhinitis (14% of cases) (41)
Tnggers nonspecific, including emotions

Diagnostic clue: significant or long-standing rasal congestion
Assaciation findings: rhinosinusitis, asthma, cystic fibrosis, aspirin intolerance, allergic
vasculitis, allergic fungal sinusitist

Provoking factors: nonspecific triggers, cold air, exercise, barometric changes, stress,
pollutants

Occurrence: episodic or perennial, depending on expasure

Causes topically applied drugs {including cocaine or nonprescription nasal decongestants)
{47) or systemic drugs taken for nonnasal illnessesf

Occurrence: only at work in most cases

Common causes- irritants {e.g., exhaust, paint fumes, tobacco smoke, sulfur dioxide),
corrosives {e.g., ammonia, chlorine, acrylamide), or allergens (wood dust, latex, animal
dander)

Assaciated findings' occupational conjunctivitis, asthma in some cases

Prevalence” about 18% of pregnant women

QOccurrence' first trimester to parturition

Assaciated findings: allergy, puruient sinusitis, rhinitis medicamentosa

Diagnostic clues' symptoms coexist with only miid or absent signs of nasal, pharyngeal,
or laryngeal abnormalities

Occurrence in advanced hypothyroidism and in 46-60% of cases of incipient
hypothyroidism

Conditions® rhunoscleroma, Wegener's granulomatosis, pelymorphic reticulesis,
sarcoidosis, tuberculosis

13
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Table 1 Continued

Atrophic rhunitis Congestion, hyposmia with copious,
foul-smelling nasal crusts

Gustatory rhinitis {43} Rhinorrhea, perspiration, faciaf flushing

Findings' progressive atrophy of nasal mucosa, turbinates
Complications headache, chronic sinusitis
Triggers hot, spicy foods

Occurrence. only during ingestion of imphcated nems

Structural problems Mostly unilateral symptoms

Causes: septal deviation, tumors, nasal polyps, hypertrophied adenoids

* NARES: Nonallergic rhinitis with eosinophilia syndrome.
t Alse called vasomoatar rhunitts

1 Triad of aspirin sensitivity, asthma, and rhinosinusitis should be ruled out in patients with nasal polyps, as unidentified aspirin intolerance in such cases can lead to

hospitalization or death.

¥ Implicated systemic agents include guanethidine, phéntolamine, methyldopa, a-adrenergic antagonists, chlorpromazine, aspirin, nonsteroidal ant-inflammatory drugs,

reserpine, ACE ifhibitors, and oral contraceptivey (40).

Clinical diagnosis

A clinical diagnosis of allergic rhinitis can be made

undet the following conditions:

¢ The patient exhibits symptoms and signs of
nasal allergy.

Symptoms are not consistently unilateral.
Fever, prominent sore throat, myalgia, or
symptoms compatible with other clinical condi-
tions are absent.

* The patient’s personal history is negative for
other possible causes of chronic rhinitis (e.g.,
abuse of nasal decongestant sprays, hypo-
thytoidism, pregnancy).

Laboratory testing

Imaging studies are usually indicated only in speci-
fic circumstances - most commonly, when the
diagnosis is in doubt, when symptoms persis
despite appropriate therapy, or when related air-
way disorders complicate the diagnosis. Persistent
symptoms or airway complications may be factors
in perennial allergic rhinitis.

Although impaired olfaction is frequently over-
looked in cases of nasal allergy, it is relatively easy
to assess by olfactory threshold tests. Patients who
require more sophisticated testing - such as assess-
ment of mucociliary function or nasal airway
patency - should be referred to a specialist.

Treatment of seasonal and
chronic rhinitis

Treatment options consist of allergen avoidance,
pharmacologic therapy, or allergen-specific immuno-
therapy.

Allergen control measures
Efforts aimed at environmental control may involve
relatively simple activities based on general princi-
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ples — e.g., limiting outdoor activities during the
height of the pollen season, shielding young children
from passive tobacco smoke and gas heating or
wood-butning stoves. They also may entail fairly
complex undertakings aimed at specific allergens;
e.g., cat dander. As people spend increasing amounts
of time indoors, environmental control is focused
largely on ¢ontaining exposure to house dust, animal
dander, mold, and cockroaches. As a rule, measures
to avoid allergens are effective when they are likely
to be used - e.g., simple to follow and inexpensive
to ihplement. Patients should be informed that even
partial compliance can help control symptoms and
lessen the need for medication. They should be
encouraged 1o persevere, as it may take weeks or
months of avolddnce before an improvement in
symploms is noticeable. (Sée Appendix for a patient
information sheet about allergen-control measures.)

Principles of pharmacotherapy

The selection of an appropriate and effective medi-
cation for the treatment of chronic rhinitis entails
consideration of several factors:
Underlying etiology. Especially in patients for
whom immunotherapy is being considered, this
requires careful diagnosis of the allergen (s),
primarily through skin prick testing.

» Likely pathophysiology. Symptoms due to
inflammatory processes (as in nasal allergy)
require differerit medications than those caused
by noninflammatotry neurogenic mechanisms
(as in gustatory, idiopathic, or atrophic
rhinitis).

e Dominant symptoms. Medications should
address the patient’s most prominent complaints.
Combination therapy may be warranted for
patients with a mix of moderately severe to
severe symptoms.

* Safety. It is important lo determine whether
medication side-effects thay impede a patient's
performance at work ot school, diminish quality
of life, or enhance risk of sustainting personal



Table 2 Withdrawal of pharmacologic agents that affect skin test reactions (38}

Medication Withdrawal period before testing

Antihistamines

Sedating 2-4 days
Nonsedating
Loratadine 7 days
Terfenadine 7 days
Astemizole B-12 weeks
Ketotifen 7 days
Phenothiazines 2 days
Tapical corticosteroids applied 2-3 menths

on test site

{Adapted with permission from International Rhinitis Management Working Group
(401

injury or significant morbidity. The potential
for drug interactions also must be considered
when patients are taking multiple medications.

» Patient age and other special considerations.
The needs of special populations — pediatric
patients, the elderly, pregnant women, and
competitive athletes must be evaluated.

o Coexistence of related airway disorders. In
patients with coexisting airway disease, the
treatment of nasal allergy is important to pre-
vent exacerbation of sinusitis or asthma.

»  Patient preferences and compliance history. In
some countries, patients prefer oral medi-
cations to sprays (52). Additionally, individuals
differ greatly in their capacity to adhere to ther-
apeutic regimens. Consequently, an attempt
should be made to determine each patient’s
understanding of and willingness to comply
with a specific treatment program. Factors that
may adversely affect compliance include poor
symptom relief, the nature or severity of
the side-effects, and the inconvenience or
complexity of the therapeutic regimen (53, 54).

Prophylactic therapy

As a vule, it is best for patients to start therapy
before the anticipated onset of symptoms, to sup-
press those immunologic and mediator mechanisms
that cause inflammatory reactions and to minimize
the priming effect. Prophylactic therapy is usually
possible in seasonal allergic rhinitis, when the onset
of symptoms is relatively easy to predict, or for
episodic exposures to specific allergens (e.g., before
visiting the home of someone with pets). As a rule,
patients with seasonal or perennial rhinitis should
take their medication regularly, rather than as
needed, because consistent use best controls mucosal
inflammation. In turn, this helps lessen the risk of
related airway complications in susceptible
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individuals. Regular antihistamine use over weeks
or months has been found to reduce asthma symp-
toms significantly in allergic rhinitis patients with
seasonal and chronic rhinitis (55-57).

Therapeutic choices

In its 1994 consensus statement, the International
Rhinitis Management Working Group advocated a
stepwise approach to therapy that took into account
specific diagnoses and patient characteristics (40).
This approach is summarized in Table 3.

Stepwise management certainly represents a rea-
sonable starting point for therapeutic decisions in
cases of chronic rhinitis. Nonetheless, the com-
plexity and interrelationship of these disorders
suggest that, while taking account of the guidelines,
a case-by-case approach provides added value.

What follows is a review of the benefits and
limitations of various medications used to treat
chronic rhinitis. Among the agents considered are
topical and oral antihistamines, topical and oral
corticosteroids, topical and oral decongestants, cro-
molyn sodium, nedocromil, sodium intranasal anti-
cholinergic agents, and saline sprays. The discussion
concludes with a review of combination drug ther-
apy and the ihdications for immunotherapy.

Oral medications

Antihistaniines

There are at least three classes of histamine recep-
tors, designated H,, H,, and H, Histamine can
exert local or widespread effects on smooth mus-
cles and glands. Bronchoconstriction and contrdc-
tion of the intestine are mediated by H;-receptors,
while gastric secretion results from H,-receptor
activation (58). Hy-receptors appear to exist pre-
dominantly in the central nervous system (CNS)
and at presynaptic nerve endings (58).

Histamine causes capillary dilation; H;-receptor
stimulation leads to a rapid, brief dilator response
whllc H,-receptors mediate a rtesponse that is
slower to develop and more sustained (58). It also
plays a role in extravascular smooth-muscle
contraction and (more rarely) relaxation, with H;-
receptor activation responsible for contraction and
H,-receptor stimulation usually resulting in relax-
ation (58).

The class of agents known as H,-receptor antago-
nists comprises drugs that act rapidly to antagonize
the histamine activity of H;-receptors, thereby
relieving the maln symptoms of allergic rhinitis
(sneezing, watery rhinorrhéa, and itching of the nose,
eyes, and palate). In addition, some of the hewer
agents have been shown to possess antiallergy
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Table 3. Stepwise management of chronic rhinitis: guidelines of the International Rhinitis Management Working Group (40)

Condition Special features

Treatment(s)

Seasonal allergy

Adults and children Mild or occasional symptoms

Moderate disease
—Prominent nasal symptoms

~Prominent ocular symptoms

Perennial allergy
Aduits Chronic disease

Intermittent disease

Chiidren

Perennial nonallergic allergy

Adults and children Little watery discharge

Copious watery discharge

Allergen avoidance plus

- Rapid-onset nonsedating antihistamines or

—Topical antihistamine or cromalyn to eyes, nose, or both
Allergen avoidance plus

—Topical nasal steroid started early in season plus
—Topical antihistamine or cromolyn to eyes

Allergen avoidance plus

—Nonsedating antihistamines or

- Cromolyn to eyes

Allergen avoidance plus

—Topical nasal steroids

Allergen avoidance plus

—Nonsedating antihistamines with or without

—Qccasional use of oral decongestants

Allergen and irritant avoidance plus

—Topical cromolyn sodium or

—Nonsedating antihistamines daily or

—Topical nasal steroids if above medications fail or exposure is long-term

Irritant avoidance and cessation of smoking plus
—Topical nasal steroids (may be needed long-term if effective)
—Topical antihistamine or cromolyn to eyes, nose, or both
If response ceases after 1 month
~ Short-term systemic steroids with or without
e Oral decongestants
o Referral to specialist
—Topical anticholinergic agent {ipratropium bromide)

properties that may contribute to diagnosis and

treatment. These properties include the ability to:

¢ inhibit histamine release from human basophils
(59, 60)

e block histamine, and partly block prostaglandin
D, release, in the nasal secretions of highly
allergic subjects (61)
directly inhibit eosinophil activation (62, 63)
reduce vascular permeability (64)
block histamine activation of airway epithelial
cells by suppressing the expression of surface
markers, such as [CAM-1, and the major histo-
compatibility complex class II antigen HLA-DR,
involved in antigen presentation (27).

The ability both to inhibit histamine release and
downregulate ICAM-1 makes certain antihistamines
(e.g., terfenadine [65, 66], loratadine [27], cetirizine
[65], azelastine [65], oxatomide [65], and levocaba-
stine [65] particularly suitable for treating allergic
inflammation, because ICAM-1 is a marker of
allergen-induced inflammation as well as a receptor
for human rhinoviruses (33, 65).

Sedating vs nonsedating antihistamines. “Sedating”
agents are distinguished from “nonsedating” ones
by the higher incidence of drowsiness associated
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with the former at the doses used to control allergic

symptoms. In part, this difference is due to the

speed with which antihistamines cross the blood-
brain barrier - i.e., rapidly in the case of the
sedating agents and slowly in the case of the non-
sedating agents. The sedative potential of the newer
agents is limited further by their specificity for
binding to peripheral H;-receptors. Sedating anti-
histamines, in contrast, affect central H,-receptors
and receptors of other types (e.g., muscarinic
cholinergic, a-adrenergic, and tryptaminergic) (67).
This may contribute to their sedative and other
side-effects (67). Sedating agents’ effect on central
H,-receptors may be especially relevant, as hista-
minergic transmission originating from the poste-
rior hypothalamus sustains waking arousal (68). In
short, by having a reduced capacity to cross the
blood—brain barrier and specifically blocking H;-
receptors, the nonsedating agents are less able to
cause CNS effects and associated adverse reactions.
(See subsequent discussion of CNS effects.)

Efficacy. Table 4 presents selection criteria for 10
of the antihistamines most commonly used in
Europe. Studies have shown that the newer non-
sedating antihistamines produce moderate to



Table 4 Selection criteria for oral antihistamine
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cetir lora terf fexo ebas aste mequi chlor hydro dmm

Clinical efficacy
SAR +++ +++ + 4+ +++ +4 + + 4+ + ++ + 4+ + 4+ +4++
PAR ++ ++ ++ N/A ++ ++ ++ ? ++ ++
Urticaria ++ + +++ ++ + N/A N/A +++ ? ? ++ + +++
QOthers Eczema Eczema Eczema Eczema
Onset of action <1h <1h 1-2h 1h ? >2h ? <lh ? <1-2h
Duration 24 h 24 h >12h >12h 24 h 7-8 days 12 h —12h 4-12h >24h
Tachyphylaxis No No No ? ? No ? Possibly No Yes
Anti-H, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Somnelence Yes No No Ne No No Yes Yes Yes Yes
Alcohol additive effect Yes No No No No Ne ? Yes Yes Yes
Enhanced cardiovascular

effect with

Ketoconazale No No Yes No No Yes ? ? No No

Erythromycin No No Yes No 7 Yes ? ? No No
Anticholinergic effect No No No No No No Yes Yes No Yes
Weight gain No No No No ? Yes No ? No No
Food effect No No No ? ? Yes ? ? No No
Dose reduction

Renal dysfunction Yes No No Yes Yes No ? ? Yes Yes

Liver dysfunction Yes Yes Yes No Yes Yes ? ? Yes Yes

cetir cetirizing; lora: loratading; terf' terfenadine, fexo fexofenadine; ebas™ ebastine, SAR: seasonal allergic rhinitis, aste. astemizole, mequi: meguitazine, chlor
chlorpheniramine; hydro' hydroxyzine, dmm dimethindemaleate; PAR: perennial allergic rhinitis.

excellent symptom response in up to 67% of
patients with seasonal allergic rhinitis (69), making
them as effective as, if not more effective than, the
older (i.e., sedating) agents (70, 71). As a group,
the newer agents demonstrate comparable efficacy
(72, 73). A comparison of loratadine and astemi-
zole in patients with seasonal rhinitis found equiv-
alent efficacy in the two (72). Cetirizine has been
shown to lessen nasal blockages (74).

Although the use of antihistamines in asthma is
still controversial, the new nonsedating agents
seem to offer some benefit for allergic patients with
concomitant asthma. Data indicate that terfenadine
(75, 76) and loratadine alone (77), and combined
with pseudoephedrine (55), astemizole (78), certi-
rizine (79), and azelastine (80) exhibit modest
bronchodilating effects (75), reduce bronchial sen-
sitivity to histamine (55), and guard against exer-
cise- (78) and antigen-induced bronchospasm. Such
effects may require higher than currently recom-
mended doses, however. Loratadine (55), cetirizine
(56), and terfenadine (57) have been shown to
reduce asthma symptoms in rhinitic patients with
seasonally induced asthma when taken over weeks
or months, though this evidence is disputed.
Together, such findings suggest that timely and
appropriate use of antiallergy therapy may help
prevent lower airway symptoms in susceptible
patients if used in an adjunctive manner. Moreover,
they dispel the fallacy that antihistamines are con-
traindicated in asthmatic patients.

CNS effects. Sedating antihistamines can exacer-
bate the cognitive and functional problems caused
by untreated allergic rhinitis (81). Among their
most troubling CNS effects are fatigue, sedation,
and performance impairment (81).

Patient reports of unusual daytime drowsiness
have been noted in 25-50% of users of sedating
antihistamines (82) -~ e.g., diphenhydramine,
pyrilamine, brompheniramine, chlorpheniramine,
triprolidine, hydroxyzine, promethazine, and
cyproheptadine. By contrast, when given at the
recommended doses, the “nonsedating” antihista-
mines — astemizole, ebastine, fexofenadine, lorata-
dine, and terfenadine — cause no more drowsiness
than placebo.

Confusion exists as to the sedating properties of
two new agents, acrivastine and cetirizine. Both
medications have been associated with significantly
more reports of daytime drowsiness than placebo
at recommended doses: acrivastine, 8 mg, 11%
versus 6% (82); cetirizine, 10 mg, 9% to 25% versus
6% (83).

Although the lower dose (5 mg) of cetirizine is
no more sedating than placebo (83), it has been
shown that, if allowed, more than 80% of cetirizine
users will titrate the dose upward, to achieve
symptom relief (84).

After repeated dosing, some patients may
become tolerant of the sedating effects of anti-
histamines (85). However, it is unwise to depend
upon tolerance to abolish the antihistamine-
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induced sedation and performance impairment that
commonly occurs for at least 1 week after the
medication is started (86). It is generally agreed
that tolerance is a highly idiosyncratic phenomenon
that is not universal, complete, or predictable.
Virtually all antihistamines are equally effective in
relieving allergy symptoms (see “Efficacy’ section).
Consequently, before recommending a particular
antihistamine, physicians must weigh the benefits
of that agent against its drawbacks. The lower cost
of the older “‘sedating” antihistamines, and their
general availability without prescription, may argue
in their favor, but their use can no longer be
recommended. The nonsedating agents offer the
potential long-term benefits of safety and improved
performance at work or in school compared to
sedating antihistamines, and greater therapeutic
compliance owing to their longer half-life and the
need for less frequent dosing (81, 82).

Consequences of CNS effects. Unfortunately, one’s
subjective sense of sleepiness or impairment is an
unreliable gauge of whether it is safe to operate
heavy machinery while taking sedating antihista-
mines. This is because impairment can occur with-
out the patient’s awareness (87, 88). These factors
have important safety implications in areas such as
building consttuction, manufacturing, public trans-
pottation, and automobile driving. Simulated and
real-life driving studies verify that these agents can
impair performance significantly (87, 89, 90). In
one study, lane weaving by drivers given triproli-
dine 10 mg (susiained release), was comparable to
that i persons with a blood alcohol level of 0.05%;
moreover, at 3—4. h after drug use, the drivers
stopped teporting any sense of being impaired (87)
(Fig. 4). Another study found that the effects of a
single 10-mg dose of cetirizine resembled those of
alcohol (72 g/kg lean body mass), and that the

Equivalent effect of biood alconol
toncentration (mg/dl)

3p 005

SD Laterat Posttian
Change {cm)
~n
L

1F

0 L — e =1 1
Warhing period (h) —— 1 3 1 3 i 3

Drug ——e—e—————4#-Torfenadine Loratadine Triprolidine-SR
Daily dose ~—m—e—=s 60 mg b.i.d. 10 mg qd. 10 mg bid.

Fig. 4. Effect of sedating and nonsedating antihistamines on
driving performance. This study measured effect of single doses
of terfenadine (60mg),  loratadine (10 mg), and triprolidine
(10 mg controlled release form)  on driver’s ability to keep car
within lane boundaries. Specific ~parameter measured was
change in lateral position (lane weaving) at 1 and 3 h after
dosing, SD = standard deviationSR=sustained release.
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“ANOVA P <05
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No alcohol Alcohol
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Fig. 5. Effect of antihistamines and alcohol on driving perform-
ance. This study measured effect of single doses of loratadine
(10 mg) and cetirizine (10 mg), with and without alcohol, on
actual driving in healthy volunteers. Parameters measured were
changes in lateral position (lane weaving) and speed maintenance
over 100-km highway circuit. CET: cetirizine; LOR: loratadine;
PLA: placebo; SD: standard deviation. (Adapted with permis-
sion from Ramaekers et al. 1992.)

impairment appeared to be greater when alcohol
and cetirizine were taken together (91) (Fig. 5). By
contrast, no psychomotor deficits have been
observed in drivers given loratadine (87, 91), or in
individuals tested while taking astemizole (92); nor
does the use of alcohol with these agents produce
an additive effect. Studies have also shown that
terfenadine did not impait psychomotor perform-

ance or reaction time (65), and that ebastine at 10,

20, or 30 mg given for 5 days did not impair driving

performance compared to triprolidine 10 mg (93).

Besides causing psychomotor problems, sedating
antihistamines also adversely affect cognition and
functional performance (6, 88, 94, 101), compro-
mising sustained attention and cerebral processing
speed in adults (97) and children (95). The effects
of nonsedating agents on somnolence, cognition,
and performance, by contrast, are comparable to
those of placebo (70, 95, 96, 102). Specific findings
to date include the following:

8 performance on a digit symbol substitution test
= impaired by diphenhydramine (50 mg t.i.d.),
but not by loratadine (10 mg q.d. and 40 mg
q.d.) (99)

* visual/motor coordination - impaired by pro-
methazine, chlorpheniramine, and clemastine,
but not by terfenadine (101, 115)

® clerical skills — 8/12 skills impaired by diphen-
hydramine; none by loratadine (96)

® learning in children with seasonal rhinitis —
impaired by diphenhydramine (50 mg) com-
pared to nonallergic, unmedicated children,
with the impairment in allergic children offset
partly by loratadine (10 mg) (6).

Nonallergic, unmedicated children performed

significantly better on tests of learning ability than

atopic children given placebo, diphenhydramine, or
loratadine; performance among atopic children was



best among subjects receiving loratadine and worst
among those receiving diphenhydramine. This sug-
gests that the learning problems associated with
allergy are augmented by sedating antihistamines
and offset somewhat by nonsedating agents.

Cardiovascular effects. Two nonsedating agents —
terfenadine and astemizole — have been found to
cause malignant ventricular arrhythmias, such as
torsades de pointes (103, 104), when patient fac-
tors or drug interactions result in greatly elevated
serum drug levels (105, 106). Although rare, these
phenomena can delay cardiac repolarization and
prolong the QT interval through blockage of a K
rectifier channel, resulting in possible sudden
death. At least 11 case reports involving 20
patients have been published in which patients
taking astemizole experienced torsades de pointes,
QT prolongation, and sometimes other cardiac
effects (67). Eight such reports affecting 22
patients have appeared for terfenadine (67).
Acrivastine, cetirizine, fexofenadine and lorata-
dine appear to be the least likely of the newer
antihistamines to be arrhythmogenic (67). The risk
of cardiac arrhythmias can be minimized by
reviewing the medical and pharmacologic risk
factors for torsades de pointes before prescribing
terfenadine or astemizole for any individual. Drug
interactions associated with the potential for car-
diotoxicity are a major concefn of clinicians, as
patients frequently fail to report all of the medi-
cations they are taking. Concomitant administra-
tion of certain antifungal agents (especially
ketoconazole and itraconazole) or macrolide anti-
biotics (patticularly erythromycin), along with ter-
fenadine or astemizole, inhibit metabolism of these
two antihistamines through competition for
hepatic P450 enzymes. This results in increased
plasma concentrations of these antihistamines. Co-
administration of terfenadine or astemizole in
users of such medications is thus strictly contra-
indicated. Hepatic dysfunction and preexisting
cardiovascular disedse also are risk factors for
cardiovascular complicatiofis with these antihista-
mirnes.

Because the causes of QT prolongation are
additive (106), patients with more risk factors have
a potentially greater chance of developing ventri-
cular arrhythmias while taking either terfenadine
or astemizole. The use of these drugs at recom-
mended doses without the aforementioned con-
comitant medications by patieiits lacking known
risk factors carries a low risk of an adverse catdiac
event. Still, such low-risk patiénts taking terfenadine
or dstemizole should be warned not to increase
antihistamine doses without ¢onsulting their
physician.
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Drug interactions

Cytochrome P450 enzymes are responsible for the
metabolism of many drugs. All of the currently
available nonsedating antihistamines are meta-
bolized by the cytochrome P450 hepatic enzyme
system. Cytochrome P450 3A4 is involved in the
metabolism of terfenadine, and erthromycin attenu-
ates the metabolic effect of CYP3A4. Loratadine
is metabolized primarily by CYP3A4 and second-
arily by CYP2D6.

Other considerations.  Side-effects involving the
digestive tract (e.g., loss of appetite, nausea, vomit-
ing, epigastric distress, and constipation or diarrhea)
are among the most common for all antihistamines.
Many of the older agents are associated with
significant anticholinergic or antimuscarinic side-
effects, such as dryness of the mouth and respi-
ratory passages, urinary retention or frequency,
palpitation, blurred vision, hypotension, headache,
and tingling or weakness of the hands (58). Use of
astemizole can cause weight gain. In a comparative
trial with loratadine, weight gain was significantly
greater with astemizole (P<0.012) (72). This side-
effect may argue against astemizole’s use in
selected individuals.

Oral decongestants

Nasal blockage is a major factor in perennial
rhinitis, and a possible incitement to rélated airway
disorders such as OME and chronic sinusitis. Topical
steroids are the agents of choice for nasal blockage
(see subsequent section, “Intranasal steroids™);
however, leukottiene antagonists or oral decon-
gestants also control this symptom. Examples of
the last class of agents include pseudoephedrine,
phenylptopanolamine, and phenylephrine. These
a-adrénergic agonists constrict blood vessels sup-
plying the nasal mucosa, thereby decreasing con-
gestion; they do not control thé itchifig, sneezing,
or rhinorrhea associated with upper-respiratory
allergies. When such symptonis coexist with signifi-
cant blockage, optimal management requires the
use of intranasal steroids. Another option is a
combination decongestant/antihistamine medication
(see next section).

o-Adrenoreceptor agonists are stimulatory
agents that constrict vascular beds throughout the
body, not just in the nose. This raises the potential
for significant systemic side-effects - e.g., hyper-
tension, palpitations, tachycardia, and extrasystole,
as well as restlessness, insomnia, and heatlache. As
side-effects are dose-related, cliniciahs must choose
the ptescribed dosage carefully to prevent aggra-
vating or “unmasking’’ hypertension. Patients should
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be cautioned against increasing dosages on their
own. As a rule, oral decongestants should be avoided
in patients who have cardiovascular disease, thyro-
toxicosis, glaucoma, or diabetes.

Antihistamine/decongestant combinations

Medications that combine an antihistamine with a
long-acting oral decongestant offer another option for
managing nasal blockage. The value of this practice
has been proven in trials using formulations con-
taining pseudoephedrine and either loratadine (107),
acrivastine (108), or chlorpheniramine (109). Such
combinations may be especially beneficial for patients
at risk of chronic, allergen-induced eustachian tube
obstruction, a condition that may favor the devel-
opment of OME (109). Combined antihistamine/
decongestants can provide greater overall symptom
relief than possible with either agent alone (107,
108), though the tradeoff may be a higher incidence
of adverse events (110). Nevertheless, combination
agents decrease the number of drugs patients must
take, a fact which may facilitate therapeutic com-
pliance in selected individuals.

Oral corticosteroids

Oral corticosteroids and systemic injected depot
preparations carry a high risk of systemic side-
effects. Consequently, the only justification for
their use in chronic rhinitis is to improve nasal
patency in patients with severe or urgent blockage,
so that topical therapy can proceed. Even then,
systemic steroids should be given only by a special-
ist, and only to patients who lack contraindications
to their use. These agents generally should not be
used in children or pregnant women. A course of
systemic steroids may be needed to gain control of
nasal polyps, after which the patient can be man-
aged with topical steroids (44). In addition, oral
corticosteroids can rapidly relieve anosmia associ-
ated with polyps and, by opening the nasal pas-
sages, facilitate the access of locally acting nasal
corticosteroids.

Alternate-day dosing may improve the risk/benefit
ratio of oral corticosteroids, but studies proving this
point have yet to be undertaken.

Topical nasal sprays

Various topical agents are now available for reliev-
ing the symptoms and, in some cases, addressing
the underlying pathology, of chronic rhinitis. The
benefits, appropriate usage, and drawbacks of spe-
cific agents are discussed in this section. General

limitations of topical treatments are reviewed in
Table 5.
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Table 5. Limitations of topical agents

The vaiue of any topical agent in the treatment of allergic or nonallergic rhinitis
syndrome may be limited by several factors:
Physical anomalies. Severe septal deviation or enlarged turbinates may
impede direct delivery of topical agents to the nasal mucosa.
Poor therapeutic compliance. Compliance studies have shown that patients
generally prefer taking pills to using medicinal sprays (50).
Slow therapeutic onset. In the case of intranasal stercids and cromolyn
sodium, a slower onset of action may leave some patients frustrated and
noncompliant.
Patient handicaps |n particular, children and elderty persons may find it
difficult to aim sprays or manipulate inhalers.

Intranasal steroids

Intranasal steroids can relieve most of the symp-
toms of seasonal and perennial allergic rhinitis
(112-117). They are more effective than cromolyn
sodium (17). Intranasal steroids are probably the
most effective drug for all symptoms but they
are particularly effective on nasal blockage
(117-119).
Topical steroids are the agents of choice for
relieving nasal blockage. They permit direct delivery
to the nasal mucosa, thus minimizing systemic side-
effects. The following specific actions are noteworthy:
¢ inhibition of both the early and late hyper-
sensitivity response to allergens (111)

¢ reduction of the number of eosinophils in the
nasal mucosa (112, 113)

¢ substantial inhibition of the nasal secretory
response (114)
reduction of mast cells and T cells
desensitization of nasal irritant receptors (114).

Appropriate use. Intranasal steroids may be used to:
e relieve seasonal or perennial allergic rhinitis,
when the main complaint is moderate to severe
nasal blockage
treat NARES (only effective therapy at present)
shrink small nasal polyps, or manage patients
with polyps once control is gained through a
course of oral steroids (44)
prevent polyp recurrence after surgery
reduce the risk of chronic sinusitis, OME, or
bronchial asthma in allergic patients with a his-
tory of these complications.

Drawbacks. Side-effects of intranasal steroids are
generally minor and local, e.g., irritation, burning,
and reactive sneezing, which usually disappear
after several days; and nasal dryness followed by
blood-stained crusts (124). In rare cases, treatment
has to be stopped due to epistaxis. A few reports
of septal perforation following intranasal steroid
use have been published (124, 125). Some adverse



effects (e.g., mucosal drying) can be avoided by
using sprays with an aqueous base.

The risk of systemic side-effects is very small,
with one published report of a posterior cataract
after intranasal steroid use and one report of
children’s growth being inhibited while taking an
adult dose of budesonide (124). It is prudent to use
the lowest efficacious dose in children and preg-
nant women (124).

Once-daily usage probably is sufficient for all
glucocorticoids if the nose is patent and dry when
the spray is used (124). Some patients or agents
may require multiple daily dosing, however, or
multiple sprays per nostril.

Patients should be informed that onset of action
is delayed compared with that of antihistamines
and decongestants, and requires a few days for
patients with seasonal allergic rhinitis (124).

Many patients are reluctant to use steroids in any
form, and parents may be especially hesitant to
sanction their use in children. Individuals should
be reassured that intranasal steroids are much safer
than oral corticosteroids and that the former
should not be equated with the latter.

Antiallergic drugs

Cromolyn sodium

This anti-inflammatory agent has been proved safe
and effective for the treatment of allergic rhinitis
(126, 127), although in one comparative study (17)
it proved less effective than intranasal cortico-
steroids. Owing to its control of both early- and
late-phase hypersensitivity responses, cromolyn
can relieve nasal itching, sneezing, hypersecretion,
and nasal blockage. Its need for frequent adminis-
tration (four to six times daily [126], with possible
reduction to two to three times daily in periods of
low antigen load [127]), may impede therapeutic
compliance.

Appropriate use. Cromolyn sodium is best used for
the prevention of allergic symptoms. Given its wide
safety margin, it often is prescribed for elderly
patients, children, and pregnant women with sea-
sonal or perennial allergies. It has virtually no
utility in nonallergic rhinitis syndromes. The ocular
formulation of cromoglycate is very effective in
controlling eye symptoms.

Nedocromil sodium

Like cromolyn, nedocromil sodium controls both
the early- and late-phase allergic reaction. Unlike
cromolyn, nedocromil can both prevent an allergic
reaction and control a reaction in progress (126).
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Nedocromil has significantly improved symptoms
of rhinorrhea, congestion, itching, and sneezing
(126). It is about 10 times more potent than
cromolyn sodium. Recommended dosing is two to
four times daily (126).

Appropriate use.  Like cromolyn, nedocromil
sodium is very effective at blocking symptoms
when used immediately prior to an anticipated
allergen exposure (126).

Topical antihistamines

Both nasal challenge studies (128, 129) and those
involving seasonal exposures (130) indicate that
topical antihistamines can inhibit allergen-induced
nasal symptoms, including sneezing and rhinorrhea.
Side-effects are local — e.g., stinging and itching in
the nose and, occasionally, the throat — with the
incidence ranging from 7% to 30% of patients
(128-131). Azelastine has been shown to lessen
nasal blockage, although reported side-effects
include burning in the nose and altered taste (132).
The lack of major improvement in nasal blockage
(128, 129) in some other studies, however, suggests
that congestion entails more than the direct effect
of histamine on receptors on the capacitance
vessels of the nasal mucosa.

Levocabastine is a potent antihistamine available
as nasal spray and eye-drops. Minute amounts
applied topically are sufficient to result in an
antiallergic effect.

Appropriate use. On the basis of their safety
profile, topical antihistamines may be used to
relieve ocular or nasal symptoms in patients with
mild to moderate seasonal allergies. When patients
have severe ocular symptoms, specific topical prep-
arations for ocular application should be used.
Azelastine (133) and levocabastine (134, 135), for
example, have been found to be nonsedating.

Decongestant sprays

Topical nasal decongestants constrict the smaller
arterioles of the nasal passages, thus reducing blood
flow and relieving mucosal edema. These agents
can relieve nasal congestion rapidly and effectively,
and generally are available without a prescription.
This probably explains their popularity among
patients with perennial forms of allergic or non-
allergic rhinitis. Unfortunately, the overuse of decon-
gestant sprays can cause rebound nasal congestion
and rhinitis medicamentosa. Moreover, like oral
sympathomimetics, topical sprays are associated
with systemic side-effects such as cardiac arrhyth-
mias and exacerbation of hypertension {136). Thus,
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patients who overuse decongesting nose-drops should
be assessed for hidden allergic nasal disease.

Appropriate use. 'The primary use for topical
decongestants in chronic rhinitis is to open severely
blocked nasal passages, so that slower acting drugs
(e.g., cromolyn or intranasal steroids) can recach
the necessary nasal passages to provide ongoing
symptom control. Their potential for causing
rebound congestion is such, however, that these
agents should never be used for more than 3
consecutive days.

Intranasal anticholinergics

Ipratropium bromide, an anticholinergic drug, acts
on the glandular cholinergic receptors in the
nose to control excessive watery rhinorrhea (137).
Rhinorrhea generally improves within 30 min, and
remains in check for 8-12 h. There is no improve-
ment, however, in nasal blockage, sneezing, or
itching.

Nasal dryness, the main local side-effect of topi-
cal anticholinergics, may be alleviated by adjusting
the dose. Although rarely required, high doses of
these agents may cause systemic side-effects.

Appropriate use. Intranasal anticholinergics may
be used to relieve the excessive rhinorrhea associ-
ated with allergic or nonallergic rhinitis syndromes
- eg., gustatory or idiopathic rhinitis (“skier’s
nose”). The latter, perennial form of rhinitis entails
listle if any nasal blockage, and tends not to
respond to other treatments. Intranasal anticholin-
ergics also may help relieve the rhinorrhea associ-
ated with common colds (138).

Wetting agents

Various symptoms of perennial rhinitis - e.g., nasal
stuffiness, sneezing, rhinorrhea, and nose-blowing
- may improve with the use of saline or propylene-
and-polyethylene glycol sprays. In one trial,
patients also showed decreased eosinophil counts
with propylene-and-polyethylene glycol spray (139).
Symptom amelioration also may be accompanied
by an improvement in nasal airway resistance and
nasal biopsy findings (139). Although wetting agents
act slowly, their lack of side-effects makes them
attractive therapeutic options for some patients.

Appropriate use. Wetting agents are indicated for
the relief of mucosal irritation or dryness, the pre-
vention of mucosal atrophy, and the removal of
encrusted or thickened mucus. They also may be
used immediately before intranasal steroid dosing, to
prevent or mitigate drug-induced local side-effects.
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Management of poor responders

When the use of any of these medications results

in poor control of chronic rhinitis, physicians have

several options:

®  Determine whether there has been therapeutic
noncompliance. If so, try to ascertain the reason
- e.g, poor symptom control, inconvenient
dosing schedule, high medication cost. Once
the cause 15 known, engage the patient in
therapeutic decision-making, as this may
enhance treatment satisfaction and compli-
ance.
Adjust drug doses.
Try one or two other therapeutic agents.

s Consider combination therapy. See section
below, “‘Principles of combination therapy™.

e nvestigate whether allergen exposure has
increased.

®  Reconsider the diagnosis. For example, consider
whether the patient may have an immune system
defect (e.g., IgA deficiency).

®  Re-evaluate the patient for structural defect of
the nose.

®  Re-evaluate the patient for complications of
allergic rhinitis. Likely complications include
asthma, chronic smusitis, nasal polyps, and
OME.
Review environmental control measures.
Refer the patient to a rhinitis specialist.

Principles of combination therapy

Two or more antiallergy medications may be
prescribed if a single agent fails to relieve ade-
quately a patient’s symptoms. Combination ther-
apy generally is indicated in the following
situations.

When symptoms are moderately severe, severe, or
diverse

Patients with severe nasal symptoms often benefit
from taking both an antihistamine/decongestant
and a topical nasal steroid. When patients have
severe ocular symptoms, specific topical prepara-
tions for ocular application should be used. In a
study comparing solo and combined drug use
in patients with seasonal rhinoconjunctivitis,
Juniper et al. found that a) nasal symptoms
responded better to beclomethasone alone than
to astemizole monotherapy, b) ocular symptoms
were relieved more effectively by astemizole
alone than by beclomethasone monotherapy, and
¢) the combination provided the best reliel of
ocular symptoms (121).



When symptoms are intense or long-lasting

Patients who suffer from perennial rhinitis with
seasonal exacerbations may benefit from using
intranasal steroids on a continual basis and employ-
ing “rescue’ antihistamines as needed.

When rhinitis is complicated by a concomitant
illness

Persons with allergic rhinitis and asthma might
require a nasal corticosteroid and a bronchodilator
to control their upper and lower airway problems.

Rationale for immunotherapy

Reliance on specific immunotherapy (SIT) varies
from country to country. Physicians in the south of
Europe are more inclined to offer SIT, while a
decreasing number of patients receive this therapy
in Scandinavia and the UK (141).
Immunotherapy used to be viewed as indicated
only for patients responding inadequately to, or
developing side-effects from, drug therapy (141).
Current recommendations are to consider SIT for
a broader range of patients (see Table 6). SIT,
unlike pharmacotherapy, modifies the immune
system and plays a preventive role in asthma
development. It is used in conjunction with drug
therapy but should reduce the need for sympto-
matic pharmacotherapy. The efficacy of SIT for

Table 6. Specific immunotherapy for allergic rhinitis (142)

Indications

e Evidence of IgE-mediated disease, with allergens as the likely major triggers

e Patients with rhinitis or asthma caused by allergens for which the clinical
efficacy and safety of SIT have been documented by placebo-controlled,
double-blind studies

e Patients requiring daily pharmacotherapy for longer periods (e.g., preventive
treatment during a pollen season or perennially)

o Inadequacy of drug therapy or intolerable side-effects

Inability of patient to avoid allergen

Lack of symptom control with appropriate ohservation of avoidance

measures

Seasonal allergies for 2 consecutive years

Perennial allergies of at least 6 months’ duration

Limited number of allergen sensitivities {1—2 preferably)

Comptiant patient

Contraindications

Concurrent therapy with drugs likely to impede treatment of anaphylaxis
{e.g.. P-blockers or other adrenergic blockers)

Contraindication to adrenaline (epinephrine}

Significant medical or immunologic disease

Muitiple alergies

Lack of suitable allergen extracts

Uncontrolled asthma (except in UK, where immunotherapy is not indicated
in asthma)

Noncompliant patient

The impact of allergic rhinitis

grass pollen, ragweed pollen, and house-dust mites
is very well established (141, 142). Results are best
when the patient has a single allergic sensitivity
rather than allergies to multiple substances. It must
be stressed, however, that SIT should be under-
taken omly by physicians working in facilities
equipped to handle possible adverse reactions
(urticaria, laryngeal edema, bronchospasm, and
anaphylaxis). Although its safety under these con-
ditions is good, a careful risk/benefit analysis is
required for each patient before injections
commence.

Some experts believe that children may be
especially responsive to SIT (142). Although child-
hood allergies show a strong tendency toward
spontaneous improvement, SIT may hasten this
effect in a greater percentage of cases Disagree-
ment exists, however, about the age at which SIT
may be started (141, 142).

Noninjective immunotherapy is another option
to consider. Nasal, sublingual, and oral immuno-
therapy have been demonstrated to be safe and
effective (143). Perhaps the most encouraging thing
about SIT is that it holds out the possibility ~ at
present, more than conventional pharmacologic
therapy — of “curing” seasonal allergies and even
preventing the progression to asthma (141, 142).

Diagnosis and treatment in
special populations

Children

A variety of genetic and environmental factors
favor the development of respiratory allergies in
children (Table 7). Allergy should be considered in
the differential diagnosis when children have
asthma, IgE levels exceeding 100 IU/ml at age 6,
or a maternal history of allergy (11). These were
found on logistic regression to be risk factors for
development of allergic rhinitis by age 6 in the
Tucson Children’s Respiratory Study, which followed
747 healthy children from birth to age 6 (11).
Presence of dogs as household pets and serum IgE
exceeding 100 IU/ml were significant risk factors
for development of atopic (vs nonatopic) allergic
rhinitis (11). Wheezing in infancy usually implies
no increased risk of asthma or allergies, but for the
minority (14%) of children in whom wheezing
persists at age 6, this symptom may signal a pre-
disposition to asthma (144). A prospective study
following 826 children from birth to age 6 years
found that risk factors for persistent wheezing were
elevated serum IgE at 9 months old and a maternal
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Table 7. Risk factors for development of childhood allergies

Risk factor Comment

Genetics
Pasitive family history of
allergy {11, 142)

Maternal history of physician-diagnosed allergy:
significant risk of development of allergic rhinitis
{11). Positive family history: significant risk of
development of allergic symptoms, asthma, and
eczema (145)

Birth factors

Male sex Significant for asthma and positive skin prick test
(142)

Significant for asthma (145). Mother smaking pack
or more of cigarettes a day in the child's first
year of life means significant risk of onset of
allergic rhinitis at <8 months {11)

Significant for allergic symptoms, asthma, food
tolerance, positive skin prick test (145}

Spring, summer, autumn birth, significant risk of
development of asthma. Autumn birth, significant
risk of development of allergic rhinitis {145)

Maternal smoking

Birth weight <2.5kg

Season of birth

Pallen

Pet dander Significant for allergic rhinitis in one study {11}
presence of cats or dogs nonsignificant for risk
of respiratory allergies in another study (145)

Mold spores

House-dust mites Exposure > 10 pg/ml Der p 1/g before age 1 year,

especially for asthma (risk raised ~ fivefold}

Cockroaches
Latex In hospital settings

Family factors
Low socioeconomic
status

Significant for development of allergic rhinitis {145}

Sources: Wright et al. {11), Report of BSAC! (142) and Sporik R, Holgate ST, Platts-
Mills TAE, Cogswell JJ. Exposure to house-dust mite allergen {Der p 1) and the
development of asthma in childhood. N Engl J Med 1990;323:502-7.

history of asthma (144). Preventive therapy may be
especially relevant for these children. Special con-
cern is also indicated for those with severe or
persistent nasal polyps. Such children should be
referred to a specialist, as polyps in the very young
may be associated with cystic fibrosis or primary
ciliary dyskinesia.

Allergen avoidance

Environmental control assumes particular impor-
tance in children with allergic rhinitis, as consi-
derable evidence shows that chronic respiratory
symptoms are associated with significant early expo-
sure to allergens (11, 145). The Tucson Children’s
Respiratory Study of 747 6-year-olds found that
42% had allergic rhinitis, and half of them had been
diagnosed with this condition in their first year of
life (11). Accordingly, it is important to instruct
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parents about environmental control measures and
the need to.implement them early in the course of
their child’s disease. Early avoidance not only
improves symptoms, but also may affect the natural
history of nasal allergy and related disorders such
as OME. Moreover, if implemented aggressively at
home, it has the added benefit of possibly pre-
venting similar allergies in any siblings that the
patient may have.

Pharmacotherapy

When drug therapy is needed, a conservative
approach to selection is warranted. Nonsedating oral
antihistamines are a good choice for children, owing
to their lack of CNS side-effects and ease of use.
Moreover, once- or twice-daily administration elimi-
nates the need for dosing during school hours. Pedi-
atric formulations of the nonsedating antihistamines
generally are available throughout Europe.

Cromolyn sodium, nedocromil, or intranasal
steroid sprays, although safe and effective, may be
difficult for small children to use. This can lead to
compliance problems. Moreover, cromolyn must be
dosed at least four times a day, whereas nedocromil
is used twice a day. Intranasal steroids usually are
given at half the adult dose, once daily in the
morning. As a rule, systemic steroids and topical
vasoconstrictors should be avoided in very young
children.

The elderly

Perennial rhinitis in the elderly is generally idio-
pathic in nature (42), with the underlying cause
being autonomic imbalance, alteration in musca-
rinic receptors, or the sequelae of previously treated
nasal disorders. Almost invariably, the only symp-
tom of nasal hyperresponsiveness in older persons
is profuse rhinorrhea. Treatment with ipratropium
bromide, an anticholinergic drug, has been shown
to be effective in some cases (146).

For elderly persons with true allergic rhinitis,
treatment plans must take into account age, con-
comitant illnesses, and the use of other pharma-
cologic agents. Nonsedating topical or oral
antihistamines are a reasonable choice for this
population. Older antihistamines are best avoided,
not only because of their sedative properties, but
also because of the potential for urinary retention,
problems with visual accommodation, and CNS
impairment. Because of their sympathomimetic
effects, oral vasoconstrictors (e.g., phenylephrine,
phenylpropanolamine, or pseudoephedrine) are
generally contraindicated or need to be used with
considerable caution in patients with diseases that
frequently occur in the elderly such as hypertension,



coronary artery disease, diabetes, glaucoma, or
prostate hypertrophy. Finally, elderly patients may
require lower doses of certain antihistamines owing
to slowed hepatic metabolism. Moreover, because
they often take multiple prescription and nonpre-
scription medications, the elderly also run a greater
risk of drug interactions than most other patients.

Pregnant women

Pregnancy-associated hormones affect the nasal

mucosa, and may indirectly affect the nose through

increasing circulating blood volume (146). As a

result, some women with allergic rhinitis experi-

ence an exacerbation of symptoms, especially con-
gestion, during pregnancy. This phenomenon
generally starts toward the end of the first trimester
and resolves rapidly after parturition. Other
women experience the apparent onset of allergic

rhinitis during pregnancy (147).

Although pharmacologic agents may help control
nasal symptoms in pregnant women, clinicians should
prescribe them cautiously, bearing the following
facts in mind:

* Despite its probable safety in pregnant women,
clinical experience with loratadine is still rela-
tively limited.

¢ The safety of diphenhydramine remains uncer-
tain (148).

* All oral antihistamines are excreted in breast
milk.

e In the USA, pseudoephedrine is approved for
use in pregnancy at recommended dosages, and
is widely prescribed in this population.

* Owing to their overall safety, saline wetting
agents and cromolyn sodium may be used to
relieve congestion during pregnancy. In some
European countries, topical antihistamines are
recommended for the treatment of allergic
rhinitis during pregnancy (149).

e If cromolyn proves ineffective, intranasal steroids
may be tried. Their use at recommended doses
has not been associated with teratogenicity or
other adverse effects in pregnant women (38).

Unfortunately, nasal congestion in pregnant
women is often refractory to medical therapy. In
such cases, patients may obtain some relief by using
an external nasal dilator and saline douches. Under
no circumstances should immunotherapy be started
during pregnancy, though continuation of mainte-
nance doses is safe (38).

Athletes

Physical exercise causes vasoconstriction that lasts
for about 1h after exertion stops. However,
endurance athletes (e.g., long-distance runners or
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cyclists) may experience long-lasting rebound con-
gestion after a brief period of improved nasal pat-
ency. This rebound effect may impair athletic
performance.

When managing allergic rhinitis in competitive
athletes, physicians must be careful to avoid pres-
cribing medications with doping properties or ther-
apy that may adversely affect performance.
Nonsedating antihistamines and topical steroids
are generally the best choices for serious athletes.
The International Olympic Committee and other
international regulatory authorities prohibit sympa-
thomimetic decongestants (e.g., phenylpropano-
lamine and pseudoephedrine). In large enough
quantities, these agents can act as psychostimulants
as strong as d-amphetamine. Immunotherapy is
recommended for athletes who wish to avoid being
dependent on anti-allergy medications, though dis-
comfort at the injection site may impede physical
performance for several days at a time.

Patient education and
therapeutic compliance

The successful management of chronic rhinitis
depends greatly on how well patients cooperate
with the therapeutic program. Educating patients
about their disease and its management can pro-
mote that cooperation. It has been shown, for
example, that allergic symptoms can be well con-
trolled and a reasonable quality of life maintained
when patients are given the appropriate medi-
cations, education, and written instructions before

the pollen season commences (150).

Specifically, patients benefit from knowing or
understanding the following:

e How and why rhinitis develops.

o Simple avoidance measures that can minimize
exposure to allergens or rhinitis triggers. The
Appendix provides a handout about allergen
control measures for patients in primary care.

e Complications and related airway diseases that
can develop from poor allergy control. Patients
who understand the scope of their disease are
apt to take it seriously and thus comply better
with therapy. This, in turn, may help minimize
their risk of developing related airway diseases.

*  How specific medications work, and how to use
nasal sprays correctly. Patients must understand
that antihistamines and intranasal steroids are
most effective when taken on a regular basis
and not as needed. For those who require two
or more medications, an explanation of how
each drug works provides a rationale for their
use and may aid compliance.
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s The necessity for prophylactic medication.
Patients should be informed that early use of
medication can prevent the onset of severe
symptoms. Individuals with seasonal symptoms
should start treatment at the outset of the
spring or autumn seasons or in late summer.
Those with perennial allergies need to take
medication in advance of specific exposures —
for example, before visiting a relative who
keeps indoor pets.

o The side-effects associated with prescribed medi-
cations. Patients should be told about common
side-effects of particular pharmacologic agents,
and what to do in the event of their occurrence.

s Possible drug interactions. Patients should
understand the importance of informing their
physician of all the medications they are taking,
both prescription and nonprescription. Because
of the risk of torsades de pointes, this is especi-
ally vital for users of terfenadine or astemizole.
For the same reason, patients taking either of
the latter two agents should also be instructed
not to increase the dosage without consulting
their physician.

e The appropriate use of topical decongestants.
The risks and consequences of overuse should
be discussed.

Reinforcing educational points

Simply written instructions help to reinforce key
messages. Still, clinicians should ascertain
whether patients truly understand what they have
been told. Consider having patients repeat
instructions rather than merely asking whether
everything is clear. Reviewing key points with
patients during subsequent office visits is advis-
able, especially when therapeutic goals are not
being met.

Patient compliance and satisfaction

Building a trusting alliance with patients is impor-
tant in gaining their cooperation with therapy. In
part, trust is established by attending to patients’
concerns and preferences. Specifically, patients
should be asked the following types of questions:
e How does rhinitis affect you daily?
¢ What medications or measures have you tried
to reduce your symptoms?
What do you expect from anti-allergy therapy?
Do you anticipate any problems from treat-
ment?
¢ Do you have any preferences in medications?
Asking patients about their opinions and experi-
ences in these matters fosters empathy and trust,
and so encourages compliance.
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Other pathways to improved compliance include
the following:

* Prescribing drugs with a longer half-life, so that
less frequent dosing is possible.

¢ Choosing combination agents when more than
one medication is needed to control symptoms.

» Selecting pharmacologic agents with few side-
effects.

e FEducating patients about their disease and its
management (see prior section about patient
education). For example, allergic patients who
appreciate that poor compliance may increase
the risk of asthma may be more motivated to
follow pharmacologic and avoidance protocols.

* Selecting medications that target what the
patient considers to be his or her most troubling
symptoms.

* Impressing upon patients that compliance
improves disease control and quality of life.
Allergists and immunologists find that com-
pliance can be good, even when patients are
not symptomatic, because failure to take medi-
cations or practice avoidance guarantees the
return of symptoms.

In conclusion, therapeutic intervention in aller-
gic rhinitis aims to relieve symptoms, improve long-
term outcome and quality of life, and encourage
patient satisfaction with medical management.
Patients who are compliant with therapy generally
obtain better symptom relief and feel more satis-
fied with their care.
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