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Background: Individuals with rhinitis experience significant morbidity due to their disease. 
Research and clinical care to reduce this suffering are important. 
Objective: To review the pharmacological agents that have been developed for the treatment 
of perennial rhinitis. 
Method: Literature review of human studies. 
Results: Medication classes include antihistamines, decongestants, anticholinergics, cromolyn 
sodium, and corticosteroids. These vary in regard to their pharmacology, efficacy, and adverse 
effects. Compliance and cost issues are also critical components of the therapeutic regimen. 
Conclusion: Carefully chosen pharmacotherapy based on an understanding of the 
pathophysiology of the disease, knowledge of the potential of medications, and commitment to 
an ongoing patient~physician education and monitoring program can lead to improved well- 
being for individuals with perennial rhinitis. (J ALLERGY CLIN [MMUNOL 1995;95:1097-110.) 
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Nasal diseases have sometimes been regarded as 
those disorders that are unimportant . . .  to those 
who do not have them. The data support the fact 
that they are not trivial conditions. Millions of 
individuals across the world suffer from nasal 
symptoms, and the majority seek relief. Pharmaco- 
logic therapy is an important component of the 
management of most rhinopathies. 

EPIDEMIOLOGY 

A classification of nasal diseases is listed in 
Table I. Many of these are a rhinitis, which is 
defined as an inflammation of the lining of the 
nose characterized by one or more of the following 
symptoms: nasal congestion, rhinorrhea, sneezing, 
and itching. 1 The prevalence of allergic rhinitis in 
the U.S. population varies from 10% to 20%. 2 A 
more recent community-based study of adults in 
London determined a minimum prevalence of 
16%. Of these, 8% had perennial symptoms, 6% 
had both perennial and seasonal symptoms, and 
2% had seasonal symptoms alone. 3 The peak prev- 
alence of allergic rhinitis occurs in children and 
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young adults, thus affecting 15% to 20% of stu- 
dents. 4 The prevalence of atopy appears to be 
growing. Allergic skin test reactivity increased 
from 39% to 50% in a U.S. community followed 
for a mean of 8 years, s and reported allergic 
rhinitis increased from 4.4% in 1971 to 8.4% in 
1981 in Swedish army recruits. 6 

The prevalence of nonallergic perennial rhinitis 
is unknown. Estimates indicate that approximately 
50% of rhinitis patients have nonallergic dis- 
ease2 ,8 This includes both patients with allergic 
rhinitis and upper airway hyperreactivity who de- 
velop additional symptoms generated by an irritant 
or reflex mechanism. 

Patients with perennial rhinitis are troubled a 
great deal. Each year Americans with allergic 
rhinitis are restricted in their activities for 28 
million days, miss 2 million days of school, and 10 
million days from work. 9 Rhinitis impacts heavily 
on health-related quality of life. Patients have 
impaired sleep, impaired concentration, reduced 
emotional well-being, impacted social interaction 
and associated symptoms such as headaches. 1°, ~1 
Both disease-specific and generic quality of life 
questionnaires have demonstrated the significant 
morbidity of allergic rhinitis on patients' physical, 
social, and emotional functioning (Table 
1113).10,12,13 

In 1990, the total direct national health expen- 
diture has been calculated at $589 billion and the 
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TABLE I. Nasal diseases 

Allergic rhinitis 
Seasonal 
Perennial 

Nonallergic rhinitis 
Eosinophilic 

Without nasal polyposis 
With polyposis with or without aspirin sensitivity 

or asthma 
Aspirin sensitivity or asthma 

Noneosinophilic 
Vasomotor (idiopathic) 
Metabolic (hypothyroidism, pregnancy) 
Rhinitis medicamentosa 
Irritants (e.g., cigarette smoke) 
Atrophic rhinitis 

Infectious rhinitis 
Viral (acute nasopharyngitis) 
Bacterial (with or without sinusitis) 

Anatomic abnormalities 
Foreign body 
Deviated septum 
Polyps, tumors 
Cerebrospinal fluid rhinorrhea 
Choanal atresia 
Adenoid hypertrophy 

Defects in host immune defense 
Antibody deficiency 
T-cell deficiency (acquired immunodeficiency 

syndrome) 
Primary ciliary dyskinesia 
Cystic fibrosis 

Miscellaneous 
Wegener's granulomatosis 

total direct cost for respiratory illness as $47 
billion. The total direct for allergic rhinitis for the 
same period is estimated at $1.16 billion, with an 
additional indirect cost (productivity loss) of $639 
million. 14 This total annual cost of $1.8 billion for 
allergic rhinitis plus additional expenditures for 
nonallergic rhinitis may not be relatively high 
because of lack of hospitalizations or extensive use 
of health services. Nonetheless, the economic im- 
pact on patients themselves may be considerable 
because of reduced productivity and personal ex- 
penses for air filters, air conditioners, home fur- 
nishings to reduce mite and mold exposures, and 
medications not reimbursed by health insurance 
plans. 

As a reflection of the suffering the patients 
experience from their symptoms, up to 2% of all 
physician office visits (>8  million) are for allergic 
rhinitis. 14 At over 90% of these visits, a medication 
is prescribed, as 

TABLE II. SF-36 quality of life questionnaire 

Perennial 
Healthy allergic 
subjects rhinitis 

SF-36 health N = 116 patients 
dimensions adults N = 111 p value 

Physical func- 95.9 _+ 6 88.6 + 14 < 0.0001 
tioning 

Energy/fatigue 71.9 _+ 15 54.5 +_ 24 < 0.0001 
Physical limita- 92.0 _+ 18 60.6 -+ 38 < 0.0001 

tions 
Social function- 91.3 _+ 13 73.1 _+ 24 < 0.0001 

ing 
Mental health 73.4 -+ 16 64.8 _+ 20 < 0.0005 
Emotional limi- 86.7 -+ 23 64.2 _+ 39 < 0.0001 

tations 
Pain 90.3 -+ 17 76.9 _+ 26 < 0.0001 
General health 81.7 _+ 12 62.4 _+ 21 < 0.0001 

perception 
Change in health 54.1 - 14 49.8 +- 20 NS 

NS, Not significant. 

P H A R M A C O T H E R A P Y  

Specific pharmacologic agents to control the 
symptoms of allergic rhinitis and nonallergic rhini- 
tis have long been recommended. Although over 
the years they have become progressively safer and 
more effective, they have no cumulative benefits 
and do not cure the conditions. Consequently, 
usually within days, or at most, weeks, symptoms 
will recur if the precipitants and/or the immuno- 
logic abnormality are present. 

The selection of the medication should consider 
the pathophysiology of the rhinitis. If possible, it is 
best to begin treatment prophylactically and pre- 
vent the onset of significant symptomatology 
rather than trying to reduce the ongoing problems. 
There are five types of pharmacologic agents cur- 
rently available for perennial rhinitis: They are 
antihistamines, decongestants, antichotinergics, 
cromolyn, and corticosteroids. 

A n t i h i s t a m i n e s  

Pharmacology. Antihistamines are chemically 
different groups of compounds with the similar 
pharmacologic property of competitively antago- 
nizing histamine at its H 1 receptor site due to the 
core ethylamine moiety. The radicals or side chains 
adjoining the core determine their absorptions and 
how they are distributed and eliminated. The 
classification shown in Table III is based on their 
chemical structures. ~6 However, it does not reflect 
either efficacy or safety. 



J ALLERGY CLIN IMMUNOL Meltzer 1099 
VOLUME 95, NUMBER 5, PART 2 

Certain antihistamines may also inhibit media- 
tor release such as histamine and prostaglandins 
from basophils and mast cells and reduce the 
production of mediators such as leukotrienes and 
kinins. 17-~9 Some antihistamines have also been 
shown to decrease recruitment of inflammatory 
cells. 2° The clinical benefits of these actions have 
not been documented. Many of the first-genera- 
tion antihistamines (available in the United States 
prior to 1985) also possess anticholinergic effects 
that can be of further benefit. H2 antihistamines, 
which block some vascular dilation, have not been 
shown to augment the action of H I antihistamines 
in the management of rhinitis. 21 

The antihistamines are both pharmacokineti- 
cally and pharmacodynamically diverse. In general, 
H 1 antihistamines are rapidly absorbed after oral 
administration, begin to provide symptom relief 
within 30 minutes (astemizole being a notable 
exception), and reach their maximum serum con- 
centration within 2 hours. The biologic activity of 
antihistamines, as reflected by their ability to sup- 
press a histamine-induced skin wheal, is usually 
longer than their serum levels. 22, 23 This fact sup- 
ports once, or at most, twice a day dosing with most 
antihistamines. 23 Antihistamines differ in their po- 
tency. In a comparison of the area of histamine- 
induced wheal suppression by a single dose, ceti- 
rizine and terfenadine proved the most potent 
agents, followed by loratadine, astemizole, and the 
first-generation antihistamine chlorpheniramine. 24 
Inhibition of this reaction correlates with relief of 
symptoms of allergic rhinitisY 

Uses. Since activation of the H 1 receptors stim- 
ulates sensory nerves and increases vascular per- 
meability and mucus production, H 1 antihista- 
mines reduce pruritus, sneezing, and rhinorrhea. 
They have, however, a negligible effect on nasal 
congestion. The efficacy of oral H 1 antihistamines 
has been documented in studies of allergic rhini- 
tis. 26,27 The H 1 antagonists levocabastine and 
azelastine have been developed for topical appli- 
cation to the nasal mucosa. 28, 29 Since histamine 
does not appear to play a significant role in non- 
allergic rhinitis, the value of antihistamines for this 
condition is considerably less. 

Tolerance to the beneficial effects of antihista- 
mines, although described, has not been substanti- 
ated. The lack of improvement with these agents 
more likely represents their limited potency in severe 
disease and poor patient compliance. In a carefully 
monitored study, neither the metabolism nor the 
measured ability of terfenadine to suppress wheal 
and flare reactions over 56 days was diminished. 3° 

TABLE III. Classification of antihistamines 

according to chemical class 

Chemical class Generic name Trade name 

Ethanolamine Clemastine Tavist 
Diphenhydramine Benadryl 

Ethylenediamine Tripelennamine Pyribenzamine 
Alkylamine Chlorpheniramine Chlor-Trimeton 

Triprolidine Actidil 
Acrivastine* Prolert 

Piperazine Hydroxyzine Atarax 
Cetirizine* Reactine 

Phenothiazine Promethazine Phenergan 
Piperidine Astemizole* Hismanal 

Cyproheptadine Periactin 
Ebastine* Ebastel (Spain) 
Ketotifen* Zaditen 
Levocabastine* Livostin 
Loratadine* Claritin 
Terfenadine* Seldane 

Miscellaneous Azelastine* Astelin 

*Newer, second-generation antihistamines, usually less sedat- 
ing. 

Adverse effects. The older first-generation anti- 
histamines such as diphenhydramine contain a 
number of aromatic rings and alkyl substitutes 
that make them lipophilic. The newer agents are 
large lipophobic molecules with a charged side 
chain. They are also bound extensively to pro- 
tein. Consequently, they have difficulty crossing 
from the blood into the brain due to a barrier 
that is the result of tightly fused outer mem- 
branes of the endothelial cells lining the brain 
capillaries. 31 Radioactive tracer tests in animals 
confirm the absence of terfenadine, astemizole, 
and their metabolites in the central nervous 
system. 32 Antihistamines that are able to cross 
the blood-brain barrier inhibit histamine 
N-methyltransferase or block central histaminer- 
gic receptors. They also can activate central 
cholinergic serotinergic or ~-adrenergic recep- 
tors. These actions can produce four types of 
adverse central nervous system effects: stimula- 
tory, neuropsychiatric, peripheral, and depres- 
sive reactions. 

The stimulatory effects include appetite stimula- 
tion, muscle spasms, seizures, and the anticholin- 
ergic responses of insomnia, nervousness, irrita- 
bility, tremor, and tachycardia. 33 Neuropsychiatric 
reactions produce anxiety, hallucinations, and psy- 
chosis. 34 Peripheral neurologic antihistamine ad- 
verse effects result in paresthesias and paralysis 
and, with cholinergic blockade, dilated pupils, 
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blurred vision, dry eyes, dry mouth, urinary reten- 
tion, constipation, and impotence. 

The most common adverse effect of antihista- 
mines is central nervous system suppression or 
sedation. The term sedation has been used to 
include both drowsiness and performance impair- 
ment. It can be defined as a global reduction of 
alertness as well as intellectual and motor perfor- 
mancesY This presents as sleepiness, fatigue, 
dizziness, weakness, decreased attention, slowed 
reaction time, and impaired coordination and cog- 
nitive function. In various studies the experience of 
sedation occurs in 10% to 25% of users of first- 
generation H 1 receptor antagonists. 26,27,36 This 
adverse effect is frequently dose related and cor- 
relates with the serum drug concentration. 22 Un- 
fortunately, there is an inconsistent correlation 
between the patient's subjective perception of se- 
dation symptoms and objective measures of drows- 
iness and antihistamine-induced mental impair- 
ment? 7 Therefore, both should be assessed to 
determine the potential for adverse central ner- 
vous system effects, and patients using the older 
antihistamines should be cautioned that their abil- 
ity to perform activities requiring alertness and 
cognitive skills may be reduced. This occurs even if 
the dose is only administered at bedtime 38, 39 and 
patients do not necessarily become tolerant of the 
adverse effects. 37 With the first-generation anti- 
histamines (Table III), ethanolamines and pheno- 
thiazines usually have marked sedative effects. 
Ethylenediamines cause moderate sedation, and 
alkylamines typically cause mild sedation. 

T h e  newer, second-generation antihistamines 
are not without adverse effects. Although they 
appear to  cause, in the recommended doses, seda- 
tion no different than placebo, sedation can be 
documented with higher doses, for example, 40 mg 
of loratadine and 20 mg of cetirizine. 4°,41 This 
finding raises some concern about licensing these 
medications as over-the-counter products. Patients 
may independently consider "if a little is good, 
more is better" and self-prescribe a sedating dose. 

The second-generation antihistamines astem- 
izole and ketotifen may also, like the older agent 
cyproheptadine, stimulate the appetite and lead to 
undesirable weight gain. 42, 43 Oral and intranasal 
azelastine is associated with a dose-dependent 
metallic taste in some patients. This often dissi- 
pates over time. 44 

The second-generation antihistamines, terfena- 
dine and astemizole, have been reported to in- 
crease a patient's risk for adverse cardiovascular 
arrhythmias.45, 46 These events are caused by the 

pharmacologic effects of these compounds on re- 
polarization of cardiac tissue, prolonging the QT 
interval. QT prolongation predisposes certain pa- 
tients to fatal or near-fatal episodes of cardiac 
arrhythmias, including torsades de pointes. Risk 
factors that raise serum levels of these agents, 
including overdosage, drug interactions with mac- 
rolide antibiotics and oral antifungals and hepatic 
dysfunction (all of which may compromise the 
isoenzyme cytochrome P3A4, which is responsible 
for their metabolism), are areas for concern. Risk 
factors that prolong cardiac repolarization, such as 
cardiovascular diseases with prolonged QT inter- 
val, hypokalemia, hypomagnesemia, and drugs 
such as antiarrhythmic agents, should also be mon- 
itored. Patients who receive terfenadine or astem- 
izole must be educated about the cardiovascular 
risks of these drugs. Dose-response studies have 
revealed no such effects of loratadine or cetirizine 
on the QT intervalS, 4~ 

Decongestants 
Pharmacology. Topically applied vasoconstrictor 

sympathomimetic agents may be catecholamines 
(such as epinephrine or phenylephrine) or imida- 
zoline derivatives (such as naphazoline, oxymeta- 
zoline, tetrahydrozoline, or xylometazoline). Both 
types of drugs are effective as nasal decongestants 
because the nasal capacitance vessels that are 
responsible for mucosal swelling have both eL 1 
receptors, responsive especially to catecholamines, 
and ~2 adrenoceptors, responsive preferentially to 
imidazoline, exist in the nasal capacitance vessels 
responsible for mucosal swelling. The result of 
these medications is reduction in blood flow, 
edema, and blanching of the nasal mucosa. 

Uses. Topical vasoconstrictors are very effective 
for short-term use to increase nasal airway pa- 
tency. Indications for perennial rhinitis, both aller- 
gic and nonallergic in etiology, would be to assist 
with physical examination, or to use before air 
travel to prevent an exacerbation of symptoms or 
secondary ear or sinus problems, or during the 
early stages of nasal infections, or during the 
initiation of treatment with other topical agents 
such as cromolyn sodium and corticosteroids. Af- 
ter intranasal application, local vasoconstriction 
usually occurs within 5 to 10 minutes. It lasts less 
than 1 hour for epinephrine and as long as 6 to 8 
hours with oxymetazoline. These vasoconstrictor 
agents do not improve other symptoms of rhinitis 
such as rhinorrhea, sneezing, or nasal pruritis. 49 

Nasal solutions are applied to the mucosa as 
drops or sprays. Drops should be applied to the 
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dependent (lower) nostril with the patient in the 
lateral head-low position. The patient should re- 
main in this position for several minutes and then 
the solution can be applied to the other nostril in a 
similar manner. Treatment of one of the nasal 
airways will not influence the contralateral nasal 
mucosa. Sprays should be squeezed or pumped 
into the airway with the patient's head erect, 
avoiding directing the spray toward the nasal sep- 
turn. In the case of liquid sprays, the lateral 
head-low position can then be assumed. 

Adverse effects. Nasal burning, stinging, dryness, 
or mucosal ulceration may occur after topical nasal 
decongestant use. Decreasing responsiveness (tol- 
erance) and rebound congestion characterized by 
chronic redness and swelling rarely occur when less 
than 1 week of this type of treatment has been 
prescribed. However, they frequently occur with 
prolonged use and may result in rhinitis medica- 
mentosa9 

To minimize the risk of spreading infections, 
droppers, inhalers, and spray dispensers for topical 
agents should not be used by more than one 
person, and the tips should be rinsed with hot 
water after use. 

Pharmacology. Oral vasoconstricting agents in- 
clude phenylephrine, phenylpropanolamine, and 
pseudoephedrine. They cause vasoconstriction by 
a direct effect on e~-adrenergic receptors and indi- 
rectly by releasing norepinephrine from its storage 
sites. 

Uses. Although topical agents decrease nasal 
airway resistance to a greater degree than oral 
medications, only the oral preparations can be 
used continuously for chronic perennial rhinitis 
because they lack the risk of rebound. Nasal de- 
congestion occurs within 30 minutes and persists 
for 4 to 6 hours after oral administration of 60 mg 
of pseudoephedrine. Decongestion may last 8 to 12 
hours after a dose of 120 mg from an extended- 
release form. Phenylephrine at usual doses is prob- 
ably the least effective because of extensive first- 
pass metabolism? 1 

The ineffectiveness of antihistamines in relieving 
nasal obstruction has prompted combining them 
with decongestants. Studies have demonstrated 
that the efficacy of the combination in the manage- 
ment of allergic rhinitis is superior to the efficacy of 
either component alone. 52, 53 

Adverse effects. The central nervous stimulation 
effects of the oral vasoconstrictor agents may result 
in nervousness, dizziness, headaches, tremor, and 
insomnia. Even combining these medications with 
a first-generation antihistamine does not counter- 

balance these adverse events. Patients receiving 
such a combination often describe a sense of 
agitated sedation. Tachycardia, palpitations, and 
increases in blood pressure may also occur due to 
oral c~-adrenergic agents and are usually propor- 
tionate to dosage. 

Anticholinergics 
Pharmacology. Parasympathetic stimulation causes 

vasodilation and increased glandular secretion. 
Anticholinergic medications inhibit these effects 
and produce a reduction in the volume of secre- 
tions and some degree of vasoconstriction. They 
have no influence on sensory nerve endings and, 
therefore, no effect on nasal itching or sneezing. 

Uses. Atropine applied topically in a dose of 8 
Ixg per nostril has been reported to reduce rhinor- 
rhea in patients with allergic rhinitis, s4 Ipratropium 
bromide is a quaternary derivative of isopropyl 
noratropine. It is poorly absorbed by the nasal 
mucosa and does not cross the blood-brain barrier. 
Intranasal ipratropium bromide has also been 
shown to be effective for perennial allergic rhinitis. 
Ipratropium in a dose of 21 ~xg, and even more so 
at the dose of 42 txg per spray, one spray per nostril 
three times a day, produces a significant decrease 
in anterior watery rhinorrhea. No significant im- 
provement has been reported for the symptoms of 
postnasal discharge, congestion, or sneezingY 
Ipratropium bromide both by aerosol and intrana- 
sal aqueous spray has also been documented to 
significantly reduce rhinorrhea in patients with 
nonallergic perennial rhinitis. Other symptoms 
have not been affected. The aerosol dose has been 
80 Ixg per dose four times a day, 56,57 and the 
aqueous dose 21 ~g and 42 p~g per nostril twice 
daily. 5a Improvement is noted during the first week 
of treatment, and no tolerance to the clinical 
benefits develops with either form of perennial 
rhinitis. 59 

Adverse effects. No long-term adverse effects 
such as rebound or mucosal damage or systemic 
effects have been identified with intranasal ipra- 
tropium bromide. The only local adverse effects 

are  rare reports of epistaxis, blood-tinged mucus, 
and a feeling of dryness in the nose. These most 
often occur with the aerosol formulation and when 
the dose is too high in relation to the severity of the 
rhinorrhea. 

Cromolyn sodium 
Pharmacology. Cromolyn sodium is classified as 

an antiallergic compound due to its inhibitory 
action against immunological degranulation of 
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mast cells. 6° This compound does not inhibit the 
binding of IgE to mast cells or the interaction 
between cellbound IgE and a specific antigen. It 
also has no discernible antihistaminic, anticholin- 
ergic, antileukotriene, antibradykinin, antiseroto- 
nin, adrenergic agonist, or corticosteroid-like ac- 
tivity. 61 Despite the recognition of its action on 
lung mast cells, it is not certain that its clinical 
benefits in rhinitis relate to similar effects on nasal 
mast cells. Ultrastructural studies suggest that na- 
sal metachromatic cells resemble blood basophils 
more than tissue mast cells and cromolyn sodium 
does not inhibit basophil degranulation. However, 
cromolyn sodium has been shown to influence 
granulocyte chemotaxis and cell activation in vitro 
and reduce mucosal eosinophils in the upper air- 
way.62, 63 This action on cell recruitment may be 
secondary to modulation of cytokine release locally 
within the nasal m u c o s a .  64 

In regard to its pharmacokinetics, less than 7% 
of an intranasal dose of cromolyn sodium is ab- 
sorbed systemically. The absorbed fraction is rap- 
idly excreted unchanged in urine and bile, with an 
elimination half-life of 1 to 2 hours. The remainder 
of the dose is swallowed and, because cromolyn is 
poorly absorbed from the gastrointestinal tract, 
excreted in the feces. 

Uses. Cromolyn sodium nasal solution is effective 
for prevention of the immediate and late nasal 
response associated with allergen challenge in pa- 
tients with allergic rhinitis. 65 It has been shown to be 
effective in the treatment of perennial allergic rhini- 
tis. 66 Clinical data have suggested that cromolyn 
sodium is more helpful for sneezing, rhinorrhea, and 
nasal itching than for nasal obstruction. 63 Onset of 
relief appears during the first week of treatment and 
symptoms often continue to decrease as the medica- 
tion is maintained. Without therapy, symptoms usu- 
ally recur within 1 week of drug cessation. 

Nasal cromolyn has been reported to be ineffec- 
tive in nonallergic rhinitis with eosinophilia syn- 
drome ( N A R E S ) .  67 Its efficacy in nonallergic vaso- 
motor rhinitis has also not been documented. 

The 4% intranasal solution, available in the 
United States since 1983, is recommended for 
adults and children 6 years of age and older. The 
initial dose is one spray (5.2 mg cromolyn per 
spray) in each nostril four times a day. The fre- 
quency of dosing represents a potential disadvan- 
tage because of compliance problems. However, 
the rinsing accomplished by the spray itself is 
probably beneficial. Furthermore, when symptom- 
atic relief becomes apparent, a less frequent regi- 
men may be adequate for clinical efficacy. 

Adverse effects. Adverse effects reported with 
intranasal cromolyn sodium occur in less than 10% 
of patients and most commonly include nasal 
irritation, sneezing, and unpleasant taste in the 
mouth. Tachyphylaxis to the effect of nasal cro- 
molyn has not been documented and there is also 
no evidence of nasal rebound or ciliary damage. 

Corticosteroids 

Pharmacology. The route that leads to the action 
of corticosteroids begins when the steroid mole- 
cule diffuses across the cell membrane and binds to 
hormone receptors in the cytoplasm. The steroid 
receptor complex is then transferred to the nucleus 
where, after interaction, eventually RNA tran- 
scripts are formed. The posttranscriptional pro- 
teins mediate the drug effects. The need for tran- 
scription and translation account for the time delay 
between administration and clinical activity. 68 Of 
clinical importance in rhinitis, corticosteroids in- 
hibit multiple steps of the inflammatory process. 
They cause vasoconstriction, 69 decrease capillary 
permeability, 7° decrease glandular response to 
cholinergic stimulation, 71 interfere with arachi- 
donic acid metabolism, which results in decreased 
mediator production, 72 reduce mediator release, 73 
decrease production of cytokines from THz-type 
lymphocytes, and inhibit influx of eosinophils and 
basophilic cells to the nasal epithelium. 74 

The corticosteroids can inhibit the inflammatory 
response, whether the inciting agent is mechanical, 
chemical, infectious, or immunologic. 75 In clinical 
terms, the administration of these medications for 
their antiinflammatory effects is palliative therapy; 
the underlying cause of the disease can continue 
although the inflammatory manifestations are sup- 
pressed. 

Changes in molecular structure may bring about 
changes in antiinflammatory activity as a result of 
alteration in absorption, protein binding, rate of 
metabolic transformation, rate of excretion, ability 
to traverse membranes, and intrinsic effectiveness 
of the molecule at its site of action. The duration of 
antiinflammatory activity parallels the duration of 
hypothalamic-pituitary-adrenal axis suppression. 

Glucocorticoids are readily absorbed when ad- 
ministered orally or by intramuscular injection. 
They cross the placenta and may be distributed 
into breast milk in very low amounts. Metabolism 
to biologically inactive compounds occurs primar- 
ily in the liver. 

Several properties of the newer intranasal corti- 
costeroids account for their activity and ability to 
reduce the risk of adverse systemic glucocorticoid 
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reactions: they have potent topical activity, which 
allows for marked reduction in dosage require- 
ments; there is rapid first-pass hepatic degrada- 
tion to metabolites with little or no glucocorti- 
coid activity; and there is greater inhibition of the 
early-phase reaction after antigen challenge with 
intranasal versus systemic corticosteroid treat- 
ment. 76 The approximate relative antiinflamma- 
tory potencies of currently available topical agents 
as determined by the vasoconstrictor assay are 
shown in Table IV. 76, 77 

Uses. In the symptomatic treatment of perennial 
rhinitis, systemic glucocorticoids should generally 
be reserved for acute, severe exacerbations to 
reduce nasal and sinus inflammation and polyp 
size. In acute conditions, a short period of high 
dosage combined with other therapy is appropri- 
ate. An oral dose of 30 to 40 mg per day of 
prednisone for 7 days and/or a tapered dose over 1 
week has been effective for many patients. In rare 
cases, prolonged oral administration is required 
and alternate-day therapy at the lowest possible 
dose should be attempted to minimize adverse 
reactions. 

Although intranasal turbinate injections of cor- 
ticosteroids have been reported to be useful in the 
management of allergic rhinitis, vasomotor rhini- 
tis, and nasal polyps, 7a no prospective double- 
blind, controlled study exists to document the 
clinical impressions. In addition, at least 10 cases 
of loss of vision have been reported as a conse- 
quence of inadvertent intravascular infusion of the 
material and embolization. 79 Therefore, it seems 
prudent to recommend oral corticosteroids rather 
than intraturbinate corticosteroid injections for 
those perennial rhinitis conditions requiring sys- 
temic corticosteroid treatment. 

The development of topically active intranasal 
corticosteroids has reduced the need for the use of 
systemic steroids. They have increased lipophilic 
properties and receptor affinity and their therapeu- 
tic benefits are derived from their local activity, 
since oral administration of the equivalent amount 
of drug produces no benefit. 8° Their potency ex- 
ceeds that of antihistamines and cromolyn sodi- 
um.a1, 82 

Modern, highly potent corticosteroids that com- 
bine topical efficacy with rapid deactivation in 
the liver have been available since beclometha- 
sone dipropionate was introduced in 1973. Other 
members of this class of pharmacological agents 
developed for intranasal treatment of rhinitis are 
flunisolide, triamcinolone, acetonide, budesonide, 
fluticasone propionate, and mometasone furoate. 

TABLE IV. I n t r a n a s a l  c o r t i c o s t e r o i d s :  

t o p i c a l  p o t e n c i e s  

Agent Topical activity* 

Hydrocortisone 1 
Triamcinolone acetonide 1000 
Flunisolide 3000 
Beclomethasone dipropionate 5000 
Budesonide 10,000 
Fluticasone propionate 10,000 

Data from Siegel SC. Topical intranasal corticosteroid therapy 
in rhinitis. J ALLERGY CLrN IMMtn'~OL 1988;81:984-91, and 
Phillips GH. Structure-activity relationships of topically ac- 
tive steroids: the selection of fluticasone propionate. Respir 
Med 1990;84(suppl A):19-23. 

*Vasoconstrictor activity. 

They are extremely effective in reducing itching, 
sneezing, rhinorrhea, and nasal blockage in peren- 
nial allergic and nonallergic rhinitisY -86 The prod- 
ucts differ in their dose per spray. Flunisolide 
delivers 25 p~g per spray, budesonide 32 Ixg per 
spray, beclomethasone 42 jxg per spray, triamcin- 
olone 55 p~g per spray, and fluticasone 50 ~g per 
spray. The recommended frequency of dosing is 
twice daily for some, but with improvement in 
symptoms, once daily is usually sufficient with any 
of these substances. 

If the nose is markedly obstructed, temporary 
use of a topical decongestant may be needed to 
open up either one or both passages. The patient 
should blow the nose to clear secretions prior to 
administering the corticosteroid. Because the ther- 
apeutic effects are not immediate, patients should 
be informed that it takes 24 to 72 hours before 
symptom improvement should be expected. They 
should also be taught that intranasal corticoste- 
roids are most beneficial when used regularly and 
that the dosage should be gradually adjusted to the 
level of symptom control. 

Adverse effects. Prolonged use of the newer top- 
ical corticosteroids in recommended doses has not 
been associated with systemic adverse effects. This 
includes no ocular changes (e.g., posterior subcap- 
sular cataracts and increased intraocular pressure) 
and no suppression of the hypothalmic pituitary 
adrenal axis. 84 

The topical corticosteroids are administered by 
freon-driven aerosols and mechanical pump sprays 
in aqueous or glycol solutions or as a dry powder. 
Local side effects are more common with the 
aerosols and glycol solution. These are irritation in 
the forms of transient stinging or burning, sneez- 
ing, and sore throat. Epistaxis, blood-tinged mu- 
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cus, septal crusting, and ulceration are occasionally 
noted, especially when the spray is incorrectly 
directed toward the septum rather than in the 
sagittal plane. Rarely, septal perforation has been 
reported, s7 There have been no reports of nasal 
Candida albicans colonization and no adverse ef- 
fects on mucociliary clearance. 8s There have also 
been no atrophic or metaplastic changes of the 
mucous membranes after prolonged treatment. 

INDIVIDUALIZATION OF 
PHARMACOTHERAPY 

In the treatment of an individual with perennial 
rhinitis, many factors contribute to the efficacy of 
the therapeutic regimen. These include proper diag- 
nosis, patient education, and appropriate treat- 
ment selection. Two other issues relevant to pe- 
rennial rhinitis pharmacotherapy are compliance 
and cost. 

Compliance 

Compliance is based on a patient's assurance of 
the physician's concern for his or her long-term 
health. The patient also needs to have a personal 
commitment to their own health care and be 
thoroughly informed about the cause and course of 
a rhinopathy and the options and aims of specific 
forms of treatments. Knowledge alone may not be 
enough to ensure compliance, but lack of under- 
standing will certainly decrease it. Motivating pa- 
tients to take medications and taking the extra 
steps to ensure that they have complied are impor- 
tant parts of treatment. 

Compliance with medical recommendations 
does not correlate with such demographic vari- 
ables as age, sex, race, religion, marital status, 
socioeconomic status, or educational level. Com- 
pliance with pharmacotherapy is less likely when 
a patient has either extremely high or low lev- 
els of anxiety, when child-resistant "safety" con- 
tainers are used, and when symptoms abate, s9 
Patients with mild forms of a disease tend to 
comply less than patients with moderate and 
moderately severe disease. Patients with ex- 
tremely severe or even terminal disease usually 
comply less than the moderate group. This may 
be because those with severe disease are de- 
pressed and have lost hope or the physical ability. 
to take care of themselves. The accuracy of this 
generalization depends on personality factors, as 
well as the patient's values, culture, religion, and 
previous experiences with the disease and the 
medical establishment. 

Measures to promote compliance in the phar- 

macotherapy of perennial rhinitis include the fol- 
lowing 10 considerations: 

Keep it simple. Prescribe a simple, balanced reg- 
imen with the least number of medications taken 
as few times a day as possible and, preferably, all at 
the same time. Long-acting formulations assist in 
this aim, as do medications with a protracted du- 
ration of action. Medications that need to be taken 
four times a day have resulted in a compliance rate 
of 39% (range, 3% to 68%) compared to 77% for 
three times a day, 81% for twice a day, and 87% 
for once a day 9° and the overall percentage of 
patients failing to take their medications properly 
ranges from 20% to 82%. 91 

Deliver it effectively. Choose the delivery route 
most compatible with a patient's personal or cul- 
tural bias. Some patients will wish to avoid oral 
medications that might affect other parts of their 
body. Others do not wish to sniff or spray anything 
into their nasal airway. This is particularly a prob- 
lem in young children. For any pharmacotherapy 
that involves techniques to self-administer the 
treatment that are not familiar to the patient, it is 
necessary to demonstrate the technique. The com- 
pliance of patients can be enhanced by practicing 
the administration with nonjudgemental profes- 
sional staff. 

Avoid its problems. Avoid excessive doses or 
agents that are associated with adverse effects. 
Medications may cause changes in behavior or 
physical problems, prompting avoidance of the 
medication due to the adverse effects. Patients 
should routinely be asked: Is the medication caus- 
ing you any problems? Although not a possibility 
of current rhinitis pharmacotherapy, it would be 
helpful if an agent's therapeutic effect could be 
correlated with its concentration in the blood or 
urine or with some other objective biologic 
marker. This could allow the dose to be optimized. 

Call it medicine. Use the term medication or 
pharmacologic agent rather than drug. The differ- 
ence in semantics highlights the difference in in- 
tention. Establish a therapeutic goal in conjunction 
with the patient and assess the patient's progress 
toward that goal. 

Provide it readily. Provide free or starter sam- 
ples of a medication. This can inexpensively and 
rapidly point out a patient's tolerance to a medi- 
cation or establish symptom improvement that 
will encourage maintaining the treatment. Ease of 
access to an ongoing supply of required medica- 
tions also promotes compliance. Compliance is also 
more frequent in prescriptions that are judged to be 
useful. 9z 
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Review its usage. Use a daily record of symptoms, 
medications, and their dosages. These records 
should be reviewed by the physician and the pa- 
tient together. Pill counts, weighed cannisters, and 
frequency of prescription refills should not be 
assumed to be an accurate reflection of compliance 
because even if accurate, these parameters do not 
determine if the patient is taking the correct 
dosage or frequency. 9° Patients embarassed about 
their noncompliance simply discard the number of 
pills or sprays they think they have missed. In one 
study of metered dose inhaler adherence, 73% of 
the participants reported using the inhaler an 
average of three times daily. However, nebulizer 
chronolog data showed that only 15% of the 
participants actually used the inhaler 2.5 or more 
times a day. The weighing of the inhaler cannister 
was an equally unreliable measure of adherence to 
the prescribed regimen. 93 

It is valuable to have the patient bring in all the 
medications from all their physicians. 94 Sometimes 
the patient will be taking two versions or brands of 
the same medicine, sometimes the patient will be 
taking agents that, in combination, might be harm- 
ful. Encouraging a patient to always use the same 
pharmacy reduces the likelihood of these problems 
occurring. It also helps to document whether the 
patient ever even picked up the prescription. 

It is also important to individualize the treat- 
ment program according to the patient's personal- 
ity. Some patients are dependent/passive and place 
the responsibility for their medical management on 
others rather than themselves. They may exagger- 
ate their symptoms and request and use more 
medication than is really necessary. This can be 
determined by record reviews. 

The contrasting patient personality shows exces- 
sive independence or stoical behavior. Symptoms 
are often disregarded or mislabeled. This pattern is 
frequent among adolescents. The denial of their 
disease leads to underreporting of symptoms and 
underuse of medication. It is important to be 
proactive in this association between personality 
and compliance and noncompliance. The patients 
at either end of the spectrum do better with a 
regularly reviewed record, but all patients should 
be encouraged to participate in their own care. 
Follow-up visits should be arranged at mutually 
convenient times, and the patient should be en- 
sured of minimal delay in waiting to see the 
physician or staff. 

Patients need to be asked why they did not take 
their medicines. It may be related to the disease 
outcome, to adverse reactions, or to personal 

factors such as forgetfulness or anger with profes- 
sionals. A discussion about the topic may improve 
compliance. 

Link  it with lifestyle. Organize the regimen to 
coincide with the patient's lifestyle and routine. 
Convenience is a major factor in compliance. Med- 
ications that can be taken first thing and/or last thing 
in the day are easier to incorporate. So, too, are those 
associated with a usual behavior such as tooth brush- 
ing, coffee drinking, or a regularly watched TV show. 
Using a medication carrier that stores one pill for 
each day or time prescribed works for people who 
have the patience to load it, but most patients do not. 
A schedule of pharmacotherapy that must be carried 
during the day or is affected by meals is also not 
recommended. 

Put it in writing. Write down the medication 
instructions. Patients often do not understand or 
remember what they are told, and the number of 
statements forgotten increases with the number 
presented. Roughly half is lost within 5 min- 
utesY Patient compliance was improved by 22% 
over a 9-day period by giving written instructions 
for a short course of antibiotics by a physician or a 
pharmacist.96, 97 The use of written instructions is 
probably valuable in starting the correct course 
and reducing early noncompliance. However, it is 
unlikely to affect long-term compliance so necessary 
with chronic diseases. Verbal counseling should be 
reinforced with written directions containing the 
name of the medicine(s), the purpose for taking it, 
the dose frequency and duration for taking it, 
precautions and potential adverse effect when tak- 
ing it. When patients do not understand the ex- 
pected outcome, they are less likely to continue 
taking a medication. Clear labeling of medicine 
containers will also enhance compliance, as will the 
use of tailored reminding systems. 

Support it psychosocially. Involve multiple sup- 
port systems. Parental or spousal concern and 
sharing of the responsibility of the therapeutic 
program can be most effective, as can a strong 
physician-patient relationship, in influencing and 
maintaining compliance with a treatment regimen. 
Poor relationships with medical professionals is 
sometimes a major factor in compliance. This 
includes both the adherence to a therapeutic reg- 
imen and willingness to meet on an ongoing basis. 
One report determined that patients kept about 
75% of clinic appointments they made for them- 
selves but only about 50% of the appointments 
made for them. 9s Patients should not be made to 
feel guilty about poor compliance, and positive 
feedback should be provided to all patients. Pa- 
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TABLE V. Cost o f  oral  med i ca t i ons  fo r  rhinitis 

Wholesale cost/ 
Drug Usual adult dose 30 days/day* 

Antihistamines 
Astemizole: Hismanal 
Brompheniramine 

Generic 
Dimetane 

Chlorpheniramine 
Generic 
Chlor-Trimeton 

Diphenhydramine 
Generic 
Benadryl 

Loratadine: Claritin 
Terfenadine: Seldane 

Decongestants 
Phenylpropanolamine 

Generic 
Propagest 

Pseudoephedrine 
Generic 
Sudafed 

Antihistamine/decongestant combinations 
Acrivastine/pseudoephedrine: Semprex-D 
Chlorpheniramine/phenylpropanolamine: Allerest, Contact 
Chlorpheniramine/pseudoephedrine: Sudafed Plus 
Clemastine/phenylpropanolamine: Tavist-D 
Terfenadine/pseudoephedrine: Seldane-D 
Triprolidine/pseudoephedrine: Actifed 

10 mg qd $53.10/1.77 
4 mg q 4-6 hr 

4 mg q 4-6 hr 

25-50 mg q 4-6 hr 

$ 4.03/0.13 
$15.56/0.52 

$ 5.25/0.18 
$28.80/0.96 

$ 8.79/0.29 
$39.77/1.33 

10 mg qd $53.16/1.77 
60 mg bid $53.16/1.77 

20-25 mg q 4 hr 

60 mg q 4-6 hr 

8 mg/60 mg qid 
12 mg/75 mg bid 
4 mg/60 mg q 4-6 hr 
1.34 rag/75 mg bid 
60 mg/120 mg bid 
2.5 mg/60 mg q 4-6 hr 

$ 1.46/0.05 
$12.15/0.41 

$ 4.92/0.16 
$23.27/0.76 

$54.73/1.82 
$24.26/0.81 
$19.65/0.66 
$21.54/0.72 
$59.40/1.98 
$16.67/0.56 

Modified from Med Lett 1994;36:77-88. 
*Cost to the pharmacist at highest recommended adult dosage based on average wholesale price (AWP) listings in Red Book 1994 

and August Update. 

tients may also be given rewards by their families 
and physicians for complying with medicine taking. 
This may be particularly useful for children. 

Minimize  its costs. This is especially an issue 
when a medication will be needed over a long 
period of time. Early studies suggest that the 
expense of treatment (both direct cost and indirect 
cost, such as loss of work time) appears to have an 
adverse effect on compliance. 99 Even insured pa- 
tients may feel unable to meet deductibles or 
copayments. A less expensive alternative, although 
not the newest therapy, may improve compliance. 

Cost 

The cost of medications for rhinitis must be 
considered in the context of the cost of untreated 
disease. Although there is a huge outlay of eco- 
nomic resources by the public each year for phar- 
macotherapy, millions of days without relief from 
symptoms affect the well-being and quality of life 
of the patients. 

It has been generally accepted that there are 
three major elements related to the costs of any 
illness. 1°° These are: direct medical expenditures, 
indirect costs, and intangible costs. 

Direct medical expenditures include all the costs 
associated with delivery of care such as hospital- 
izations, doctor's office fees, and medications. In- 
direct costs are those nonmedical care costs that 
relate to the value of disease-related morbidity, 
premature mortality, and productivity loss. Intan- 
gible costs reflect the value of psychosocial afflic- 
tion of the disease for the individual, the family, or 
the community, lm Without appropriate direct 
medical expenditures for pharmacotherapy, the 
indirect and intangible costs for perennial rhinitis 
might be even greater. 

The cost of total direct national health expendi- 
tures for the United States in 1990 was $589 billion. 14 
Total direct respiratory illness was $47 billion, of 
which it has been estimated that $3.6 billion was 
spent for asthma and $1.16 billion for allergic rhini- 
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TABLE Vl.  Cost  o f  i n t ranasa l  c o r t i c o s t e r o i d s  

Drug 

Wholesale cost/ 
Usual 30 day/day* 
adult Daily dose = 
dose 4 sprays 

Beclomethasone diproprionate 42 p~g 
Beconase aerosol $17.23/0.57 
Vancenase aerosol $17.23/0.57 
Beconase AQ $18.60/0.62 
Vancenase AQ $18.60/0.62 

Budesonide 32 Ixg 
Rhinocort $16.20/0.54 

Flunisolide 25 Ixg 
Nasalide $15.31/0.51 

Triamcinolone acetonide 55 I~g 
Nascort $45.19/1.51 

Modified from Med Lett 1994;36:63-4. 
*Cost to the pharmacist at the lowest recommended dosage 

based on average wholesale price listings in First Data Bank 
Price Alert, June 15, 1994. 

tis.102, 14 The  a m o u n t  a l loca ted  for  medications was 

estimated to be $1.1 billion for asthma and $276 
mi l l ion  for  a l lergic  rhinit is .  The  U.S. cost  of  med-  
icat ions  for  nona l le rg ic  rhini t is  is no t  avai lable.  

In  a r ecen t  IMS D r u g s t o r e / H o s p i t a l  Sales sur- 
vey, the  p ro j ec t ed  sales figures for  1994 for  pre-  
scr ipt ion an t ih i s tamines  wou ld  be  $868 mil l ion 
(not  all of  which would  be  used  for  rhinit is);  for  
in t ranasa l  cor t icos tero ids ,  $435 mil l ion;  and  for  
p resc r ip t ion  ora l  "co ld  p r epa ra t i ons , "  $353 mil-  
lion. 1°3 The  usage  of  these  agents  for  rhini t is  and  
colds  is r e p o r t e d  as app rox ima te ly  60% for a l lergic  
rhinit is ,  30% for nona l le rg ic  rhinitis,  and  10% for 
c o m m o n  colds. 1°4 The  t r e a t m e n t  usage  p ropo r -  
t ions vary d e p e n d i n g  on  the  condi t ion:  for  al lergic 
rhinit is ,  an t ih i s tamines  45%, nasa l  s teroids  37% 
and  p resc r ip t ion  oral  cold  p r e p a r a t i o n s  18%; for  
nona l le rg ic  rhinitis,  an t ih i s tamines  46%, nasal  ste- 
ro ids  32%, p resc r ip t ion  ora l  co ld  p r e p a r a t i o n s  
22%; for  c o m m o n  cold, an t ih i s tamines  24%, nasal  
steroids 5 %, prescript ion oral  cold prepara t ions  71%. 

The  cost  of  indiv idual  agents  a re  l is ted in Tables  
V and VI.  1°5, lo6 

T h e r e  is an emerg ing  l i t e ra tu re  on  the  cost- 
effectiveness o f  p h a r m a c o t h e r a p y .  Newer ,  effective 
in te rven t ion  s t ra tegies  may  lead  to cost  savings. 
T h e r e  appea r s  to be  significant economic  va lue  for  
the  expense  of  good  heal th .  
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