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Symposium: Systemic Versus Topical Antihistamine Treatment of Rhinitis

Antihistamine treatment for allergic rhinitis: Different
routes, different outcomes?

Bradley E. Chipps, M.D., and Julia M. Harder, Pharm.D.

ABSTRACT

Allergic rhinitis is one of the most common chronic disorders in the United States, causing patients significant discomfort
and interfering with quality of life and functioning. Histamine is the primary mediator in the development of allergic rhinitis
symptoms and is a primary therapeutic target. Guidelines, both in the United States and globally, recommend antihistamines
as first-line therapy of allergic rhinitis. This article discusses the outcomes associated with intranasal versus oral administration
of antihistamines. Both oral and intranasal antihistamines are approved for the first-line treatment of allergic rhinitis and both
formulations result in a reduction in symptoms and an improvement in quality of life. Intranasal agents may be preferred in
patients in whom nasal congestion is particularly bothersome or in cases where a more rapid onset of action is desired. Oral
agents would be a better choice in young children (especially children who are at risk of developing asthma), in cases of poor
medication compliance, and in patients who are bothered most by histamine-associated symptoms, such as itching or red and
watery eyes. Both oral and intranasal antihistamines are safe and well tolerated and meet the needs of patients with allergic
rhinitis, especially those with mild to moderate disease.

(Allergy Asthma Proc 30:589–594, 2009; doi: 10.2500/aap.2009.30.3287)
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Allergic rhinitis is recognized as one of the most
common chronic disorders in the United States.

It has been estimated that 65 million persons nation-
wide suffer from the disease.1 In a recent telephone
survey of 31,470 households, 1 in 7 adults reported
having been diagnosed with nasal allergies. Survey
responders reported nasal congestion as the most both-
ersome symptom, followed by headache and postnasal
drip. The discomfort caused by allergic rhinitis was
described by two of five patients as intolerable without
relief.2 Furthermore, patients are frequently dissatis-
fied with the effectiveness of medications used to treat
allergic rhinitis, and many simply stop taking them as
a result.2,3

Allergic rhinitis also has documented effects on qual-
ity of life and functioning. The symptoms associated

with allergic rhinitis interfere with sleep, such that
patients often feel tired during the day. Work produc-
tivity is reduced and many patients miss work alto-
gether when symptoms are at their worst. Psychomo-
tor functioning, decision making, and psychosocial
well being are also adversely effected. In children,
complications of nasal allergies include sleep distur-
bances, poor school performance, and hyperactivity.4

Thus, although often downplayed by both patients and
health care providers, the impact of allergic rhinitis is
substantial.2,5

Histamine is the primary mediator in the develop-
ment of symptoms of allergic rhinitis in both the early
and the late-phase reactions. In the early phase, pre-
sensitized mast cells exposed to an allergen release
histamine to cause acute symptoms. In the late phase,
inflammatory mediators lead to the activation of ba-
sophils and eosinophils, resulting in further histamine
release and inflammation. Symptoms directly attrib-
uted to early and late-phase histamine release include
sneezing, itchiness, rhinorrhea, and nasal congestion.6

Blocking the actions of histamine results in relief from
allergic rhinitis symptoms and is one of the primary
therapeutic targets. The U.S. Rhinitis Practice Parame-
ters, updated in 2008, promote a stepwise approach to
rhinitis care and recommend either an oral or an intra-
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nasal antihistamine in every step of treatment (Fig. 1).7

Global Allergic Rhinitis and its Impact on Asthma
guidelines, in collaboration with the World Health Or-
ganization, similarly endorse the use of antihistamines
in all stages of disease severity (Fig. 2).8 The goal of this
article is to discuss the outcomes associated with intra-
nasal versus oral administration of antihistamines.

INTRANASAL ANTIHISTAMINES
There are a number of advantages to intranasal ad-

ministration. Medication is more effectively delivered
to the nasal mucosa, directly onto the target tissue
harboring histamine-filled mast cells and inflamma-
tory mediators. Intranasal administration is also asso-
ciated with a faster onset of action and lower incidence

of unwanted systemic side effects.3 According to both
U.S. and global rhinitis management guidelines, intra-
nasal antihistamines may be considered for use as first-
line treatment, especially in patients with milder symp-
toms (Figs. 1 and 2).7,8

Approved intranasal antihistamines available in the
United States include azelastine hydrochloride with
either a saline diluent (Astelin; Meda Pharmaceuticals,
Somerset, NJ) or with sucralose/sorbitol (Astepro;
Meda Pharmaceuticals) and olopatadine hydrochlo-
ride 0.6% (Patanase; Alcon Laboratories, Sinking
Spring, PA). Azelastine with sucralose/sorbitol and
olopatadine are approved for the treatment of seasonal
allergic rhinitis in patients �12 years of age, and
azelastine with saline is approved for use in patients
�5 years of age. All available formulations are dosed
twice daily (azelastine, 1–2 sprays/nostril; olopata-
dine, 2 sprays/nostril).

Intranasal antihistamines have been found to be es-
pecially effective in the treatment of seasonal allergic
rhinitis. In a multicenter, randomized, double-blind
study comparing 0.4 or 0.6% intranasal olopatadine to
placebo, olopatadine (2 sprays/nostril twice daily) pro-
vided statistically significant improvements in allergic
rhinitis symptoms (as reflected by a reduction in total
nasal symptom score [TNSS]) and in quality-of-life
variables, while exhibiting a safety profile comparable
with placebo.9 Olopatadine therapy has also been as-
sociated with improvements in functions such as work
and activities.10 Similarly, in two trials comparing in-
tranasal azelastine (1 spray/nostril twice daily) to pla-
cebo, azelastine significantly improved the reflective
TNSS (�16.5% versus �7.6% and p � 0.012, and
�22.1% versus �14.9% and p � 0.017).11,12 Azelastine
nasal spray has also been shown to be efficacious in
patients with an unsatisfactory response to loratadine.
In a study of 428 patients with seasonal allergic rhinitis
who had previously failed loratadine, both the azelas-
tine and the azelastine/loratadine arms had a statisti-
cally significant reduction in TNSS compared with the
placebo arm (�21.9 and �21.5% versus �11.1%; p �
0.001).13

Because of their targeted action on the nasal mucosa,
intranasal antihistamines significantly reduce the nasal
symptoms associated with allergic rhinitis, including
nasal congestion, the symptom reported as most both-
ersome by patients. In a study of 151 patients with
moderate to severe seasonal allergic rhinitis, olopata-
dine 0.6% reduced all nasal symptom scores when
compared with placebo, including stuffy nose (�21.7%
versus �13.2%; p � 0.002), runny nose (�30.0% versus
�18.4%; p � 0.001), itchy nose (�32.4% versus �19.4%;
p � 0.001), and sneezing (�35.7% versus �18.8%; p �
0.001).14 When compared with oral antihistamines, in-
tranasal antihistamines may more effectively target na-
sal symptoms. In a head-to-head study comparing

Figure 1. U.S. Rhinitis Practice Parameters update 2008.
(Adapted from the Rhinitis Action Plan included in Ref. 5.)

Figure 2. ARIA/WHO Allergic Rhinitis Guidelines update 2008.
ARIA � Allergic Rhinitis and its Impact on Asthma; LTRA �

leukotriene receptor antagonist; WHO � World Health Organiza-
tion. (Adapted from Ref. 6.)
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azelastine nasal spray with oral cetirizine, statistically
significant improvements in favor of azelastine were
observed for nasal congestion (p � 0.049) and sneezing
(p � 0.01). Azelastine also improved all aspects of
rhinoconjunctivitis quality of life to a greater extent
than cetirizine.15

Although additional comparative studies are
needed, limited data suggest that intranasal antihista-
mines may be equivalent to intranasal corticosteroids
at reducing nasal symptoms, including congestion. In a
recent study comparing olopatadine and fluticasone
nasal sprays over a 2-week period, there were no sig-
nificant between-treatment differences in effects on
congestion, runny nose, sneezing, itchy nose, or ocular
symptoms, and olopatadine had a faster onset of action
for reducing all symptoms.16 Furthermore, intranasal
antihistamines can be used in combination with intra-
nasal corticosteroids to achieve added benefit. In a
study comparing azelastine nasal spray, fluticasone
nasal spray, and the combination in the treatment of
moderate to severe seasonal allergic rhinitis, flutica-
sone showed a slightly greater reduction in nasal con-
gestion score than azelastine (�21.1% versus �19.2%; p
value not reported), and in the combination group, the
nasal congestion score was reduced by 31.2% (p �
0.05). Similarly, the TNSS was reduced by 24.8% in the
azelastine group, 27.1% in the fluticasone group, and
37.9% in the combination group, showing an added
improvement, relative to fluticasone alone, of almost
11%.17

One of the advantages of intranasal antihistamines is
their onset of action, which can be as rapid as 30
minutes. Onset of action is defined by the Federal Drug
Administration as the first time point at which a drug
shows a statistically significant improvement over pla-
cebo that is sustained for the length of the observation
period. In a study that resulted in the drug’s approval,
Astepro (azelastine hydrochloride) showed a statisti-
cally significant improvement in the TNSS compared
with placebo at the 30-minute time point and this
improvement was sustained throughout the 4-hour ob-
servation period.18 According to the package insert, in
dose-ranging trials, administration of Astelin (2
sprays/nostril twice daily) resulted in a statistically
significant decrease in symptoms compared with pla-
cebo within 3 hours of initial dosing.11 In a study
comparing olopatadine 0.6% nasal spray to placebo,
olopatadine was significantly more effective at all time
points starting at 90 minutes postdose and continuing
over 12 hours. Notably, there was a statistically signif-
icant difference in favor of olopatadine at 30 minutes,
but this difference was not sustained at 60 minutes.19

The Patanase package insert claims an onset of action
of 30 minutes.20 In a study comparing olopatadine and
mometasone, olopatadine had a more rapid onset of
action (30 minutes versus 150 minutes).21

Finally, intranasal antihistamines are safe and well
tolerated. The available agents are similar in terms of
overall safety, with the primary side effects including
headache and nosebleed. They differ, however, in sen-
sory attributes such as taste and odor, which can di-
rectly impact patients’ acceptance of a prescribed med-
ication and, ultimately, affect treatment success. In a
recent study, 110 patients were asked to evaluate the
sensory attributes of olopatadine 0.6% nasal spray and
azelastine 0.1% nasal spray in a double-blinded, cross-
over fashion. Olopatadine was superior to azelastine in
overall aftertaste (60.6% versus 30.3%; p � 0.0005),
patient preference (62.4% versus 33.9%; p � 0.0001),
and likelihood of extended use (60.9% versus 34.5%;
p � 0.0004). Both treatments were well tolerated.22 The
taste of azelastine has been improved by the addition
of sucralose/sorbitol to the formulation, with a statis-
tically significant 71% reduction (p � 0.05) in bitterness
reported with Astepro (azelastine with sucralose/sor-
bitol) when compared with Astelin (azelastine without
sucralose) as analyzed by professional taste panelists.23

Azelastine with sucralose/sorbitol still has not been
compared with olopatadine in a head-to-head trial.

Overall, intranasal antihistamines meet the needs of
patients with allergic rhinitis very well. In a 2005 sur-
vey conducted by the Asthma and Allergy Foundation
of America, 1214 patients reported that the ideal aller-
gic rhinitis medication would (1) be safe, (2) have a
long duration of action, (3) have a rapid onset, (4) cause
few adverse effects, and (5) not cause drowsiness.24

Intranasal antihistamines have been shown to be very
well tolerated, causing only mild side effects with a
low incidence of drowsiness. Their local delivery and
favorable pharmacokinetics lead to a rapid onset of
action and duration of action that extends throughout
the dosing interval. They also effectively target nasal
congestion, the symptom that causes patients the most
discomfort (Table 1).

ORAL ANTIHISTAMINES
Like intranasal antihistamines, oral antihistamines

are also recommended as first-line therapy in the treat-
ment of allergic rhinitis, both in the United States and
globally.7,8 Second-generation agents are generally pre-

Table 1 Benefits of intranasal antihistamines

First-line, guideline-recommended treatment
Efficacious
Clinically significant effect on nasal congestion
Rapid onset of action
Added benefit in combination therapy
Improve quality of life
Safe and well-tolerated
Meet patient needs
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ferred because they are less likely to cause sedation
(cetirizine is the most sedating of the available agents,
with an incidence of 11%), performance impairment,
and anticholinergic side effects, in both adults and
children.25 Second-generation oral antihistamines cur-
rently available in the United States include loratadine
(Claritin, Schering-Plough Healthcare Products, Mem-
phis, TN), desloratadine (Clarinex, Schering-Plough),
fexofenadine (Allegra, Sanofi-Aventis, Bridgewater,
NJ), cetirizine (Zyrtec, Pfizer Pharmaceuticals, New
York, NY) levocetirizine (Xyzal, Sanofi-Aventis), and
acrivastine (only available in combination with
pseudoephedrine as Semprex-D, UCB Pharma,
Smyrna, GA). Both loratadine and cetirizine can be
acquired over the counter; generic formulations of lo-
ratadine, cetirizine, and fexofenadine are available.

Controlled studies have shown the efficacy of oral
antihistamines in the treatment of adults and children
with allergic rhinitis. Unlike intranasal antihistamines,
which mainly target nasal symptoms, oral antihista-
mines primarily target symptoms associated with his-
tamine, such as sneezing, rhinorrhea, itchiness, watery
eyes, and eye redness. Oral antihistamines have some
effect on nasal congestion, although less than intrana-
sal agents.7 In a study of 331 patients comparing
desloratine, 5 mg daily, to placebo, desloratadine sig-
nificantly reduced the total symptom score (�32% ver-
sus �19%; p � 0.001), total asthma symptom score
(�27% versus �18%; p � 0.023), and nasal congestion
score (�24% versus �16%; p � 0.006) over days 1–15.26

Similarly, in a study of patients with seasonal allergic
rhinitis, fexofenadine (120 and 180 mg daily) and ceti-
rizine (10 mg daily) both had a statistically significant
effect compared with placebo on sneezing; rhinorrhea;
itchy nose, palate, and throat; itchy, watery and red
eyes; and nasal congestion. There were no differences
between the treatment arms.27 Finally, in a study of 421
adults with persistent allergic rhinitis, levocetirizine, 5
mg daily, improved all domains of rhinoconjunctivitis
quality of life compared with placebo. This same study
showed the cost-effectiveness of levocetirizine, show-
ing a 32.5% reduction in total costs (p � 0.01) associ-
ated with persistent allergic rhinitis in the levocetiriz-
ine group compared with placebo.28

An advantage of oral antihistamines is that they are
approved for young children (desloratadine and ceti-
rizine, age 6 months and up; loratadine and fexofena-
dine, age 2 years and up; levocetirizine, age 6 years and
up). Additionally, a 2001 study indicated that oral an-
tihistamines may delay or prevent the development of
asthma in a subgroup of infants with atopic dermatitis.
In this study assessing the effects of cetirizine on the
development of asthma, 795 infants, aged 12–24
months, were treated with either cetirizine or placebo
for 18 months, and then followed for an additional 18
months. Although there was no difference in cumula-

tive prevalence of asthma between cetirizine and pla-
cebo, those infants with evidence of sensitivity to
house-dust mites or grass pollen who were treated
with cetirizine were significantly less likely to develop
asthma compared with those treated with placebo over
the 18 months of treatment (p � 0.005 and 0.002, re-
spectively), and this effect was sustained for the grass
pollen–sensitized infants over the full 36 months (p �
0.008).29

Although not as rapid as intranasal antihistamines,
oral antihistamines have a relatively rapid onset of
action. A review of the literature from 1985 to 2002
found the following data regarding onset of action
after a single oral dose: cetirizine, 59–126 minutes;
loratadine, 102 minutes; fexofenadine, 60 minutes.30 In
a study comparing onset of action of loratadine and
cetirizine (based on half-hourly assessment of symp-
toms after a single oral dose in comparison with pla-
cebo), cetirizine had a more rapid onset of action than
loratadine (1 hour versus 3 hours; p � 0.01).31 Second-
generation antihistamines also have a long duration of
action that allows them to be dosed once daily, a char-
acteristic that promotes patient compliance.

Like intranasal antihistamines, second-generation
oral antihistamines are well tolerated and cause little to
no sedation or performance impairment. This was
shown in a study of driving performance, in which 40
patients were randomized to either fexofenadine, 60
mg � 1 dose; diphenhydramine, 50 mg � 1 dose;
alcohol (to achieve an �0.1% blood alcohol concentra-
tion); or placebo and then asked to self-assess their
level of drowsiness both before and after a 45-minute
drive. Before the drive, participants were most drowsy
after taking diphenhydramine and least drowsy after
taking fexofenadine or placebo (Fig. 3). In terms of
driving, participants had the best performance when
treated with fexofenadine or placebo. Driving perfor-
mance was poorer after alcohol use and poorest after

Figure 3. Change from baseline in visual analog drowsiness scores.
Participants rated drowsiness on a scale from 1 (wide awake) to 100
(extremely drowsy). (Adapted from Ref. 26.)
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diphenhydramine.32 Studies suggest that cetirizine
may be more sedating than other second-generation
antihistamines or placebo, but that the drug is less
sedating than first-generation antihistamines.33,34

In summary, oral antihistamines are efficacious in
the treatment of the histamine-associated symptoms of
allergic rhinitis, but less effective at treating nasal con-
gestion. However, many are available in fixed-dose
formulations in combination with a decongestant to
enhance their effect on nasal congestion. Oral antihis-
tamines improve rhinoconjunctivitis quality of life and
are a cost-effective treatment modality, especially
given the availability of over-the-counter and generic
formulations. Although the onset of action with oral
agents is not as rapid as with intranasal administration,
the oral antihistamines have the advantage of being
dosed once daily. Furthermore, they meet the needs of
patients with allergic rhinitis by causing little to no
sedation (Table 2).

CONCLUSIONS
Both oral and intranasal antihistamines are approved

for the first-line treatment of allergic rhinitis and both
formulations result in a reduction in symptoms and an
improvement in quality of life. Intranasal agents may
be preferred in patients in whom nasal congestion is
particularly bothersome or in cases where a more rapid
onset of action is desired. Oral agents would be a better
choice in young children (especially children who are
at risk of developing asthma), in cases of poor medi-
cation compliance, and in patients who are bothered
most by histamine-associated symptoms, such as itch-
ing or red and watery eyes. Both oral and intranasal
antihistamines are safe and well tolerated and meet the
needs of patients with allergic rhinitis, especially those
with mild to moderate disease.

REFERENCES
1. Nathan RA, Meltzer EO, Derebery J, et al. The prevalence of

nasal symptoms attributed to allergies in the United States:

Findings from the burden of rhinitis in an America survey.
Allergy Asthma Proc 29:600–608, 2008.

2. Blaiss, M, Derebery J, Hadley J, et al. Allergies in America: A
Landmark Survey of Nasal Allergy Sufferers. Executive Sum-
mary: Adult. Available online at www.myallergiesinamerica.com;
last accessed April 15, 2009.

3. Marple BF, Fornadley JA, Patel AA, et al. Keys to successful
management of patients with allergic rhinitis: Focus on patient
confidence, compliance, and satisfaction. Otolaryngol Head
Neck Surg 136:S107–S124, 2007.

4. Blaiss MS. Pediatric allergic rhinitis: Physical and mental com-
plications. Allergy Asthma Proc 29:1–6, 2008.

5. Meltzer EO, Nathan RA, Selner JC, et al. Quality of life and
rhinitis symptoms: Results of a nationwide survey with the
SF-36 and RQLQ questionnaires. J Allergy Clin Immunol 99:
S815–S819, 1997.

6. Dykewicz MS, Fineman S, Skoner DP, et al. Diagnosis and
management of rhinitis: Complete guidelines of the Joint Task
Force on Practice Parameters in Allergy, Asthma and Immunol-
ogy. American Academy of Allergy, Asthma, and Immunology.
Ann Allergy Asthma Immunol 81:478–518, 1998.

7. Wallace DV, Dykewicz MS, Bernstein DI, et al. The diagnosis
and management of rhinitis: An updated practice parameter. J
Allergy Clin Immunol 122:S1–S77, 2008.

8. Bousquet J, Khaltaev N, Cruz AA, et al. Allergic Rhinitis and its
Impact on Asthma (ARIA) 2008 update (in collaboration with
the World Health Organization, GA(2)LEN and AllerGen). Al-
lergy 63:S8–S160, 2008.

9. Meltzer EO, Hampel FC, Ratner PH, et al. Safety and efficacy of
olopatadine hydrochloride nasal spray for the treatment of
seasonal allergic rhinitis. Ann Allergy Asthma Immunol 95:
600–606, 2005.

10. Fairchild CJ, Meltzer EO, Roland PS, et al. Comprehensive
report of the efficacy, safety, quality of life, and work impact of
olopatadine 0.6% and olopatadine 0.4% treatment in patients
with seasonal allergic rhinitis. Allergy Asthma Proc 28:716–723,
2007.

11. MedPointe Healthcare, Inc. Astelin package insert. Somerset,
NJ; 2006. Available online at www.astelin.com; last accessed
April 23, 2009.

12. Lumry W, Prenner B, Corren J, and Wheeler W. Efficacy and
safety of azelastine nasal spray at a dose of 1 spray per nostril
twice daily. Ann Allergy Asthma Immunol 99:267–272, 2007.

13. Berger WE, White MV, and Rhinitis Study Group. Efficacy of
azelastine nasal spray in patients with an unsatisfactory re-
sponse to loratadine. Ann Allergy Asthma Immunol 91:205–
211, 2003.

14. Ratner PH, Hampel FC, Amar NJ, et al. Safety and efficacy of
olopatadine hydrochloride nasal spray for the treatment of
seasonal allergic rhinitis to mountain cedar. Ann Allergy
Asthma Immunol 95:474–479, 2005.

15. Berger W, Hampel F Jr, Bernstein J, et al. Impact of azelastine
nasal spray on symptoms and quality of life compared with
cetirizine oral tablets in patients with seasonal allergic rhinitis.
Ann Allergy Asthma Immunol 97:375–381, 2006.

16. Kaliner MA, Storms W, Tilles S, et al. Comparison of olopata-
dine 0.6% nasal spray versus fluticasone propionate 50 mug in
the treatment of seasonal allergic rhinitis. Allergy Asthma Proc
30:255–262, 2009.

17. Ratner PH, Hampel F, Van Bavel J, et al. Combination therapy
with azelastine hydrochloride nasal spray and fluticasone pro-
pionate nasal spray in the treatment of patients with seasonal
allergic rhinitis. Ann Allergy Asthma Immunol 100:74–81, 2008.

18. Meda Pharmaceuticals, Inc. Astepro Clinical Study information.
Available online at www.astepro.com; last accessed May 1,
2009.

Table 2 Benefits of oral antihistamines

First-line, guideline-recommended treatment (second-
generation agents preferred)

Efficacious
Target symptoms such as sneezing, rhinorrhea,

itchiness, and watery eyes
Approved in children as young as 6 mo
May delay or prevent development of asthma
Available in combination with decongestants
Dosed once daily
Improve quality of life
Safe and well tolerated
Meet patient needs

Allergy and Asthma Proceedings 593

DO N
OT C

OPY



Delivered by Publishing Technology to: Bradley Chipps  IP: 65.98.222.114 On: Mon, 04 Jan 2010 16:09:24
Copyright (c) Oceanside Publications, Inc. All rights reserved.

For permission to copy go to www.copyright.com

19. Patel P, Roland PS, Marple BF, et al. An assessment of the onset
and duration of action of olopatadine nasal spray. Otolaryngol
Head Neck Surg 137:918–924, 2007.

20. Alcon Laboratories, Inc. Patanase package insert. Sinking
Spring, PA; 2008. Available online at www.patanase.com; last
accessed April 23, 2009.

21. Patel D, Garadi R, Brubaker M, et al. Onset and duration of
action of nasal sprays in seasonal allergic rhinitis patients: Ol-
opatadine hydrochloride versus mometasone furoate monohy-
drate. Allergy Asthma Proc 28:592–599, 2007.

22. Meltzer EO, Garadi R, Laforce C, et al. Comparative study of
sensory attributes of two antihistamine nasal sprays: Olopata-
dine 0.6% and azelastine 0.1%. Allergy Asthma Proc 29:659–
668, 2008.

23. Sacks H. Poster presented at the 46th Annual Scientific Session
of the Western Society of Allergy, Asthma and Immunology,
Kona, Hawaii, January 21–25, 2008.

24. Asthma and Allergy Foundation of America. Consumer Survey
2005. Available online at www.aafa.org; last accessed May 10,
2009.

25. Schad CA, and Skoner DP. Antihistamines in the pediatric
population: Achieving optimal outcomes when treating sea-
sonal allergic rhinitis and chronic urticaria. Allergy Asthma
Proc 29:7–13, 2008.

26. Berger WE, Schenkel EJ, and Mansfield LE. Desloratadine Study
Group. Safety and efficacy of desloratadine 5 mg in asthma
patients with seasonal allergic rhinitis and nasal congestion.
Ann Allergy Asthma Immunol 89:485–491, 2002.

27. Howarth PH, Stern MA, Roi L, et al. Double-blind, plabebo-
controlled study comparing the efficacy and safety of fexofena-

dine hydrochloride (120 and 180 mg once daily) and cetirizine
in seasonal allergic rhinitis. J Allergy Clin Immunol 104:927–
933, 1999.

28. Bachert C, Bousquet J, Canonica GW, et al. XPERT Study
Group. Levocetirizine improves quality of life and reduces cost
in long-term management of persistent allergic rhinitis. J Al-
lergy Clin Immunol 114:838–844, 2004.

29. Warner JO. Early Treatment of the Atopic Child Study Group.
A double-blinded, randomized, placebo-controlled trial of ceti-
rizine in preventing the onset of asthma in children with atopic
dermatitis: 18 months’ treatment and 18 months’ posttreatment
follow-up. J Allergy Clin Immunol 108:929–937, 2001.

30. Greisner WA III. Onset of action for the relief of allergic rhinitis
symptoms with second-generation antihistamines. Allergy
Asthma Proc 25:81–83, 2004.

31. Day JH, Briscoe M, Rafeiro E, et al. Comparative onset of action
and symptom relief with cetirizine, loratadine, or placebo in an
environmental exposure unit in subjects with seasonal allergic
rhinitis: Confirmation of a test system. Ann Allergy Asthma
Immunol 87:474–481, 2001.

32. Weiler JM, Bloomfield JR, Woodworth GG, et al. Effects of
fexofenadine, diphenhydramine, and alcohol on driving perfor-
mance. A randomized, placebo-controlled trial in the Iowa driv-
ing simulator. Ann Intern Med 132:354–363, 2000.

33. Spencer CM, Faulds D, and Peters DH. Cetirizine: A reappraisal
of its pharmacologic properties and therapeutic use in selected
allergic disorders. Drugs 46:1055–1080, 1993.

34. Mann RD, Pearce GL, Dunn N, et al. Sedation with “non-
sedating” antihistamines: Four prescription-event monitoring
studies in general practice. BMJ 320:1184–1186, 2000. e

594 November–December 2009, Vol. 30, No. 6

DO N
OT C

OPY


