
Decongestant ef®cacy of desloratadine in patients with seasonal

allergic rhinitis

Recent advances in experimental immunologic approaches to seasonal allergic
rhinitis (SAR) have led to a shift in the concepts of its pathogenesis. The
conventional view of SAR as a local response to inhaled allergens has largely
given way to a new view of this disorder as a systemic condition with local tissue
manifestations. This concept, together with an increasing recognition of speci®c
mediators' distinct roles in driving the early- and late-phase allergic responses,
has opened multiple lines of therapeutic attack within the allergic cascade. Potent
inhibition of in¯ammatory mediator release at distinct points in this cascade is
conferred by desloratadine. In addition to the familiar range of SAR symptoms
amenable to antihistamine therapy, desloratadine uniquely attenuates patient
ratings of nasal congestion. This novel, nonsedating histamine H1-receptor
antagonist is the only once-daily antiallergic product with a consistent
decongestant effect that begins within hours of the ®rst morning dose and is
sustained for the entire treatment period.
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Progress in the immunohistology of seasonal allergic
rhinitis (SAR), together with the development of re®ned
nasal-challenge models, has substantially clari®ed the
pathogenesis of this disorder, particularly within the
past 15 years (1±4). Elucidation of the complex effector
mechanisms underlying SAR and other in¯ammatory
conditions has occasioned a fundamental departure in
both experimental and clinical approaches to SAR.
Once viewed as a predominantly local reaction to
inhaled allergens, SAR is increasingly being seen as a
systemic condition with diverse, often comorbid, local
effects on the airways.

This emerging approach to SAR as a systemic
condition has also introduced the concept of mediator
speci®city: the distinct roles of cytokines, chemokines,
adhesion molecules, and other mediators in regulating
complex interactions among effector cells. These
include mast cells, basophils, eosinophils, T cells, and
other leukocytes, as well as epithelial and endothelial
cells. The proin¯ammatory mediators include hista-
mine; lipid mediators, such as leukotrienes (e.g., LTC4)
and prostaglandins (e.g., PGE2); cytokines, such as
interleukins and tumor necrosis factor-alpha (TNF-a);
chemokines, such as eotaxins and RANTES (regulated
on activation, normal T-cell expressed and secreted);
and adhesion molecules, such as the selectins and
intercellular adhesion molecule-1 (ICAM-1).

This conceptual shift enables targeting of multiple
points of therapeutic attack within the allergic cascade.
For instance, interleukin-1b (IL-1b) and TNF-a have
been isolated in nasal secretions from patients with

allergic rhinitis (AR) (5). Each of these cytokines
upregulates allergen-induced expression of the adhesion
molecule E-selectin by endothelial cells, enabling
leukocytes to interact with these cells and migrate
across the airway vascular endothelium. Work invol-
ving nasal mucosal cells from patients with AR has
demonstrated that exposure of these cells to soluble IL-
1 receptors and TNF-binding proteins (5) markedly
suppresses E-selectin induction in vitro. These
approaches, along with others, such as anti-IL-5
monoclonal antibodies, sIL-4 receptors, and anti-
VLA-4 (very late activation antigen-4), thus represent
plausible lines of potential pharmacologic attack.

Interestingly, recent experimental and clinical work
indicates that desloratadine potently inhibits the
allergic cascade at many points and signi®cantly relieves
symptoms of SAR, including nasal congestion.

Overview of the pathophysiology of nasal congestion

Key effector mechanisms in the allergic cascade

The complex immunopathogenesis of type I allergic
in¯ammation in the nose is illustrated in Fig. 1
(courtesy of Dr Ruby Pawankar) (6). Acute symptoms
typically experienced by SAR sufferers within the ®rst
30 min (e.g., wheeze, cough, rhinorrhea, and conges-
tion) result when the host initiates the acute-phase
allergic response after inhalation of pollen allergens
(e.g., ragweed) (7). However, after diffusing across the
nasal mucosa, these allergens ± through the actions of
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cytokines ± also induce naive, antigen-speci®c
CD4 T cells to develop into helper T (TH2) cells (7).

TH2 cells, in turn, trigger an isotypic class switch,
such that antigen-speci®c B cells (plasma cells) generate
IgE antibodies, which bind to IgE receptors on mast
cells resident in airway mucosal tissues (7). Cross-
linkage by allergens of IgE bound to high-af®nity
FceRI receptors on the surfaces of mast cells (as well as
basophils and eosinophils) causes these cells to secrete
proin¯ammatory mediators, which amplify the ongoing
IgE response and promote both proliferation and
recruitment of eosinophils and other effector cells.
Acting in concert, these substances increase local blood
¯ow and vascular permeability, stimulate excessive
secretion of mucus, and reduce airway patency, leading
to sneezing, rhinorrhea, obstruction, and chronic nasal
congestion.

Nasal congestion illustrates the complexity and many
levels of ampli®cation that are hallmarks of the
in¯ammatory response in SAR. For instance, patients
with AR (and nonallergic controls) experienced nasal
congestion, as well as rhinorrhea and sore throat, when
challenged with PGD2, histamine, or bradykinin; each
of these substances decreased nasal patency (8).

In addition to these three proin¯ammatory media-
tors, yet another ± IL-4 ± caused a dose-limiting
subjective sensation of nasal congestion within 24 h and
increased nasal-lavage histamine content when admi-
nistered systemically (at i3 mg/kg t.i.d.) to patients

being treated for carcinoma (9). Therapy with IL-4 for 3
days after a histamine challenge caused vascular
unresponsiveness to histamine.

Activation of TH2 cells and degranulation by mast
cells during the early-phase response paves the way for
in®ltration of airway tissue by key effector cells,
including eosinophils, TH2 cells, and basophils.
Extravasation and persistent tissue residence of these
effector cells occur during the late-phase in¯ammatory
response (4±12+ h after inhalation of allergen) and
may be associated with chronic symptoms such as nasal
obstruction and dif®culty in breathing (7).

Also instrumental to the migration of eosinophils and
other effector cells to local sites of allergy is adhesion of
these leukocytes to endothelial cells lining vessel walls.
Leukocyte diapedesis occurs through interactions with
surface molecules expressed by endothelial cells,
including selectins (E-selectin, P-selectin) and intercel-
lular adhesion molecule-1 (ICAM-1).

Effects of desloratadine on the allergic cascade

Desloratadine potently inhibits the allergic cascade at
several loci, including both early- and late-phase
responses.

First, desloratadine exhibited potent inhibition of
3H-labeled pyrilamine H1-receptor binding, with a Ki

value of 0.87, in Chinese hamster ovary cells stably
transfected with human H1 receptors (CHO-H1 cells)

Figure 1. Mechanism of type I allergic reaction in the nose. Reproduced with permission from R. Pawankar (6), Blackwell Science Ltd,
Oxford, UK.
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(10). On the basis of these data, we can say that
desloratadine binds with high af®nity to these receptors;
that is, approximately 50±200 times more avidly than
cetirizine or fexofenadine (Table 1).

Inhibition of histamine release by desloratadine was
demonstrated in both human and rodent cell cultures.
At micromolar drug concentrations, desloratadine
rapidly induced signi®cant (as compared with control

A B

C D

Figure 2. Effects of desloratadine on A) platelet-activating factor-induced eosinophil chemotaxis, B) 51Cr-labeled eosinophil adhesion to
human umbilical-vein endothelial cells, C) phorbol myristate acetate (PMA)-stimulated superoxide generation, and D) spontaneous
superoxide generation. With permission of Agrawal et al. (20).
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buffer) inhibition of both IgE-dependent and indepen-
dent release of histamine from mixed peripheral-leuko-
cyte preparations (11). Similar trends were observed
when either anti-IgE-activated human basophils or
2,4-dinitrophenyl (DNP)-triggered rat basophilic leu-
kemia (RBL-2H3) cells were incubated with deslorata-
dine or loratadine at concentrations exceeding 2 and
7 mM, respectively (12).

The mechanism underlying these effects might
involve desloratadine's capacity to mobilize cytosolic
Ca2+ stores and attenuate the Ca2+ in¯ux necessary for
IgE-mediated degranulation and, with it, release of
histamine and other proin¯ammatory mediators from
effector cells (e.g., mast cells and basophils) (13). In a
CHO line, desloratadine was a more potent antagonist
of Ca2+ ¯ux than cetirizine, fexofenadine, terfenadine,
astemizole, or loratadine (14).

Second, Genovese et al. (15) observed that preincu-
bation of cell cultures with desloratadine at pharma-
cologic concentrations of approximately 10 mM
signi®cantly inhibited the anti-FceR1-induced release
of histamine and LTC4, as well as eicosanoid PGD2 and
tryptase, from basophils and mast cells derived from
human skin and lung tissues.

Third, in vitro studies also showed that desloratadine
markedly diminished the release of numerous cytokines,
chemokines, and adhesion molecules that promote the
proliferation and differentiation, as well as the tissue
in®ltration and recruitment, of key effector cells. For
instance, incubation of epithelial cells (from nasal
turbinates or polyps) with desloratadine at a concen-
tration of 10 mM reduced histamine-induced membrane
expression of ICAM-1 and human leukocyte class II
(HLA-DR) antigen, two indices of airway epithelial-cell
activation (16).

Desloratadine's potent anti-in¯ammatory effects in
human mast cells, as well as basophils and endothelial
cells, were demonstrated by the agent's inhibitory
effects on histamine- or phorbol myristate acetate
(PMA)-stimulated IL-6 and IL-8 release (17), which
reached 50% at a concentration of approximately two
to ®ve orders of magnitude lower than that of

loratadine in a human umbilical-vein endothelial cell
(HUVEC) preparation (18). At nanomolar concentra-
tions, desloratadine also signi®cantly inhibited expres-
sion by HUVECs of P-selectin (18), which promotes
leukocyte adhesion to endothelial cells and diapedesis.

Inhibition by desloratadine of TNF-a-stimulated
release of RANTES by epithelial cells in vitro (19)
suggests that desloratadine can potentially diminish
airways in®ltration by eosinophils. Three in¯ammatory
functions were attenuated by desloratadine when
introduced to eosinophils isolated from 10 patients
with AR or AR plus asthma (20).

First, chemotaxis of human eosinophils in response
to the lipid mediator platelet-activating factor was
signi®cantly suppressed by desloratadine at pharmaco-
logic concentrations, reaching a maximum of 36%
(t8%) at 10 mM (Fig. 2).

Second, at the same concentration, desloratadine also
induced maximal inhibition (27%t5%) of TNF-a-
stimulated adhesion of 51 Cr-labeled eosinophils to
HUVECs, an effect that was also signi®cantly dose
related (Fig. 2).

Third, incubation of eosinophils with desloratadine
(10 mM) elicited signi®cant declines (as compared with

Figure 3. Percent change in nasal stuf®ness scores (maximum: 3)
after allergen challenge and desloratadine dosing on day 1 among
2-point responder group (n=14). With permission of Horak et al.
(25).

Table 1. Af®nity constants obtained from 3H-labeled pyrilamine binding to human

recombinant histamine H1 receptor from membranes of Chinese hamster ovary cells

Compound Ki (nMtSEM Relative potency

Desloratadine 0.87t0.1 201

Cetirizine 47.2t10 3.7

Ebastine 51.7t6.8 3.4

Fexofenadine 175t68 1.0

Loratadine 138t23 1.2

Mizolastine 22t6 8.0

Pyrilamine 1.7t0.1 103

Terfenadine 40t4.6 4.4

SEM: standard error of mean.
With permission of Anthes et al. (10).

Figure 4. Percent change from baseline in nasal congestion scores
for desloratadine 5 mg and placebo. With permission of Prenner
et al. (21).
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buffer) in both spontaneous and PMA-stimulated
generation of superoxide radicals (Fig. 2). These species
are toxic to microorganisms invading the upper airway
and can also cause tissue damage in SAR. Other
potentially toxic granule proteins released by eosino-
phils during SAR include eosinophil-derived neuro-
toxin, major basic protein, and eosinophil cationic
protein (7).

Effects of desloratadine on SAR-associated nasal congestion

In clinical trials involving patients with moderate-to-
severe SAR, desloratadine conferred rapid, sustained
relief of nasal congestion. Decongestant ef®cacy was
supported by ®ndings from a number of randomized,
double-blind, placebo-controlled trials (21±24). All
patients had symptomatic SAR at baseline (pollen
season), a minimum 2-year history of pollinosis, a
positive skin-test response to a seasonal allergen within
the prior year, a minimum age of 12 years, and no nasal
structural abnormalities. During a 3- to 4-day baseline
run-in and at the study end point, patients rated the
severity of nasal congestion/stuf®ness symptoms on a
4-point scale (0: none, 3: severe) at 12-h intervals (AM/
PM).

The ®rst assessment prior to the morning dose
provided an instantaneous rating, which is an excellent
measure of the ef®cacy at the end of the dosing interval,
where some agents may lack full therapeutic impact.
The two (AM/PM) re¯ective daily ratings, which
involved recall of symptom severity during the prior
12 h, were averaged, and the percent change in mean
nasal-congestion symptom severity scores from baseline
was the principal outcome variable.

Active-treatment and placebo control arms were well
balanced at entry in each trial, with approximate mean
baseline nasal-congestion/stuf®ness scores of 2.2±2.4,
SAR history of 18 years, and a mean age of about 35
years. Desloratadine treatment (5 mg q.d. AM) sig-
ni®cantly diminished mean nasal congestion scores (as
compared with placebo) within hours after the ®rst
dose, and the decongestant effect was maintained
through the study end point: days 15±28 in various
trials.

Using a Vienna challenge chamber to assess the
effects of desloratadine (5 mg q.d.) on allergen-induced
SAR symptoms, Horak et al. (25) reported a median
time to total SAR symptom relief of 48.5 min, which
was consistent with a prompt ®rst-dose effect. All 28
subjects, who were exposed to allergen for 4 h on days 1
and 4 of desloratadine dosing, exhibited a minimum of
25% reduction from baseline in the total symptom
severity scores within 160 min, and 19 (68%) of 28
patients responded within 60 min. Finally, patients
with at least a 2-point fall in the total symptom severity
score from baseline experienced decreases (as compared

with baseline) in mean nasal stuf®ness scores of nearly
10% at 10 min, approximately 22% at 20±30 min, about
40% at 60 min, and nearly 50% at 90±120 min (Fig. 3)
(25).

Furthermore, signi®cantly more pronounced deslor-
atadine-induced declines from baseline in the mean
congestion score (as compared with placebo) at
treatment days 2 and 15 were noted in a multicenter
trial conducted by Prenner et al. (21) (Fig. 4). Similarly,
in a pooled-data analysis of SAR patients, deslorata-
dine treatment signi®cantly diminished the severity of
nasal stuf®ness from baseline at 2 weeks as compared
with placebo (Pj0.02); signi®cant decongestant effects
were observed at daily doses of desloratadine ranging
from 5 to 7.5 mg q.d. (24).

Desloratadine therapy also relieved nasal congestion
when administered to patients with concurrent SAR
and asthma (23). In 613 individuals with a 2-year
history of AR-asthma, percent reductions from baseline
in mean re¯ective total symptom scores were signi®-
cantly greater in desloratadine-treated patients than in
the control group over weeks 1±2 and 1±4 (Pj0.002). A
signi®cant decongestant effect was evident as early as
12 h after the ®rst dose (23).

Finally, in all desloratadine trials involving nasal
congestion in SAR (and SAR-asthma), the agent was
well tolerated, exhibiting no anticholinergic or sedative
effects and incidences of adverse events similar to
those seen with placebo. No clinically signi®cant
abnormalities were reported on electrocardiographic
parameters (e.g., QTc interval) or laboratory pro®les,
and vital signs were similarly unaltered. No dose-
related rise in either the incidence or severity of
untoward effects was evident when desloratadine was
administered at 5±7.5 mg q.d.

In studies to date, desloratadine is the only
antiallergy H1 antagonist with proven, consistent
decongestant ef®cacy on once-daily dosing, alleviating
moderate-to-severe nasal congestion in patients with
SAR or SAR-asthma within minutes to hours after the
®rst dose and for up to 4 weeks thereafter. In contrast,
similarly conducted double-blind, placebo-controlled,
randomized trials with other antihistamines, such as
cetirizine (5±10 mg q.d.), failed to show comparable
decongestant effects (26, 27).

The effects of fexofenadine on nasal congestion have
not been assessed systematically. Where clinical trial
data are available (26, 28, 29), changes in nasal
congestion from baseline did not comprise prede®ned
primary outcome variables, and fexofenadine's decon-
gestant effects were inconsistent. In one study (29),
fexofenadine treatment for SAR led to signi®cant
decongestant effects (as compared with placebo) after
2 weeks at 120 mg q.d., but not 180 mg q.d. Finally,
neither cetirizine nor fexofenadine therapy has shown
signi®cant decongestant effects from baseline (as
compared with placebo) within hours of the ®rst dose.
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Potential clinical implications

The high prevalence of nasal congestion, together with
its adverse effect on quality of life, place desloratadine's
consistent, sustained decongestant effects in appropri-
ate clinical perspective. At least one 14-day bout with
nasal congestion in the prior year was reported in about
17% of questionnaires in a British household survey
(30). Furthermore, according to one estimate (31),
47±64% of SAR or PAR subjects suffer from nasal
obstruction.

Patients with nasal congestion due to AR are nearly
twice as likely to report sleep-disordered respiration
(32), and such nighttime symptoms render allergy
sufferers signi®cantly more likely to report daytime
sleepiness. This problem is of untold dimensions
because many patients ascribe their daytime somno-
lence to medication side-effects. In clinical trials,
desloratadine consistently diminished mean nasal con-
gestion symptom severity scores from about 2.3, which
was within the range associated with sleep disorders.

The potential physiologic bene®ts of desloratadine's
decongestant effects are at least twofold. First, mucosal
swelling and in¯ammation could conceivably limit the
access of other medications to absorptive mucosal
surface area and, if severe, could even limit the

bioavailability of these agents (33). Second, and perhaps
more important, patients suffering from nasal congestion
may be more prone to mouth breathing, which can, in
turn, promote inhalation of airborne allergens ± with
introduction of these allergens to the lower airway. These
events may contribute to the pathogenesis of AR in
certain susceptible individuals (34).

Conclusions

In summary, increasing recognition of the complex
interactions in the allergic cascade has prompted a new
concept in which the mechanisms of allergy are viewed
as aspects of a systemic condition with local, frequently
comorbid, tissue effects. In the clinical management of
SAR, this approach opens a number of potential lines
of therapeutic attack on mediators in the allergic
cascade. The novel, nonsedating histamine H1-receptor
antagonist, desloratadine, potentially inhibits the aller-
gic cascade at various points, including both early- and
late-phase responses. Furthermore, only desloratadine
has shown consistent, signi®cant 24-h decongestant
effects with an onset in minutes to hours of the ®rst dose
and persisting with daily dosing for up to 4 weeks.

References

1. HOWARTH PH. Mucosal in¯ammation
and allergic rhinitis. In: NACLERIO RM,
DURHAM SR, MYGIND N, editors.
Rhinitis mechanisms and management.
New York: Dekker, 1999:109±134.

2. DURHAM SR. Mechanisms of mucosal
in¯ammation in the nose and lungs.
Clin Exp Allergy 1998;28 Suppl 2:11±16.

3. BOUSQUET J, VIGNOLA AM, CAMPBELL

AM, MICHEL FB. Pathophysiology of
allergic rhinitis. Int Arch Allergy
Immunol 1996;110:207±218.

4. DENBURG JA. Basophils, mast cells and
eosinophils and their precursors in
allergic rhinitis. Clin Exp Allergy
1991;21 Suppl 1:253±258.

5. BACHERT C, HAUSER U, PREM B, RUDACK

C, GANZER U. Proin¯ammatory
cytokines in allergic rhinitis. Eur Arch
Otorhinolaryngol Suppl
1995;1:S44±S49.

6. PAWANKAR R. cd T cells in allergic
airway diseases. Clin Exp Allergy
2000;30:318±323.

7. Allergy and hypersensitivity. In:
JANEWAY CA Jr, TRAVERS P, WALPORT M,
CAPRA JD, editors. Immunobiology: the
immune system in health and disease.
New York: Elsevier Science/Garland
Publishing, 1999:461±488.

8. DOYLE WJ, BOEHM S, SKONER DP.
Physiologic responses to intranasal
dose-response challenges with
histamine, methacholine, bradykinin,
and prostaglandin in adult volunteers
with and without nasal allergy. J Allergy
Clin Immunol 1990;86(6 Pt 1):924±935.

9. EMERY BE, WHITE MV, IGARASHI Y, et al.
The effect of IL-4 on human nasal
mucosal responses. J Allergy Clin
Immunol 1992;90:772±781.

10. ANTHES J, RICHARD C, WEST RE, et al.
Functional characterization of
desloratadine and other antihistamines
in human histamine H1 receptors.
Presented at XIXth Congress of
European Academy of Allergology and
Clinical Immunology, 1±5 July 2000,
Lisbon, Portugal.

11. KLEINE-TEBBE J, JOSTIES C, FRANK G,
et al. Inhibition of IgE- and non-IgE-
mediated histamine release from human
basophil leukocytes in vitro by a
histamine H1-antagonist,
desethoxycarbonyl-loratadine. J Allergy
Clin Immunol 1994;93:494±500.

12. BERTHON B, TAUDOU G, COMBETTES L,
et al. In vitro inhibition, by loratadine
and descarboxyethoxyloratadine, of
histamine release from human
basophils, and of histamine release and
intracellular calcium ¯uxes in rat
basophilic leukemia cells (RBL-2H3).
Biochem Pharmacol 1994;47:789±794.

13. LETARI O, MIOZZO A, FOLCO G, et al.
Effects of loratadine on cytosolic Ca2+

levels and leukotriene release: novel
mechanisms of action independent of
the anti-histamine activity. Eur J
Pharmacol 1994;266:219±227.

14. ANTHES JC, RICHARD C, WEST RE, et al.
Functional characterization of
desloratadine and other antihistamines
in a Chinese hamster ovary (CHO) cell
line that expresses the cloned human
histamine H1 receptor and in human
bronchial smooth muscle cells
(HBSMC). J Allergy Clin Immunol
2000;105[1] (Abstract 1125).

15. GENOVESE A, PATELLA V, DE CRESCENZO

G, DE PAULIS A, SPADARO G, MARONE G.
Loratadine and desethoxylcarbonyl-
loratadine inhibit the immunological
release of mediators from human Fc
epsilon RI+ cells. Clin Exp Allergy
1997;27:559±567.

Decongestant effects of desloratadine

19



16. VIGNOLA AM, CRAMPETTE L, MONDAIN M,
et al. Inhibitory activity of loratadine
and descarboethoxyloratadine on
expression of ICAM-1 and HLA-DR by
nasal epithelial cells. Allergy
1995;50:200±203.

17. LIPPERT U, KRUGER-KRASAGAKES S,
MOLLER A, KIESSLING U, CZARNETZKI

BM. Pharmacological modulation of IL-
6 and IL-8 secretion by the H1-
antagonist decarboethoxy-loratadine
and dexamethasone by human mast and
basophilic cell lines. Exp Dermatol
1995;4(4 Pt 2):272±276.

18. MOLET S, GOSSET P, LASSALLE P,
CZARLEWSKI W, TONNEL AB. Inhibitory
activity of loratadine and
descarboxyethoxyloratadine on
histamine-induced activation of
endothelial cells. Clin Exp Allergy
1997;27:1167±1174.

19. LEBEL B, BOUSQUET J, CZARLEWSKI W,
et al. Loratadine (L) reduces RANTES
release by an epithelial cell line. J Allergy
Clin Immunol 1997;99(Pt 2):S44
(Abstract 1802).

20. AGRAWAL DK, BERRO A, TOWNLEY RG.
Desloratadine attenuation of eosinophil
chemotaxis, adhesion, and superoxide
generation. Presented at XIXth
Congress of European Academy of
Allergology and Clinical Immunology,
1±5 July 2000, Lisbon, Portugal.

21. PRENNER BCJ and the Desloratadine
Study Group. Desloratadine 5 mg once
daily reduces nasal congestion in
patients with seasonal allergic rhinitis.
Presented at 17th International Congress
of Allergology and Clinical
Immunology, 15±20 October, Sydney,
Australia.

22. LORBER R, SALMUN LM, DANZIG MR.
Desloratadine is effective at relieving
nasal congestion, as demonstrated in
three placebo-controlled trials in
patients with seasonal allergic rhinitis.
Presented at New Trends in Allergy ± V
meeting, 15±17 September 2000, Davos,
Switzerland.

23. NATHAN R and the Desloratadine Study
Group. Desloratadine relieved nasal
congestion in patients with seasonal
allergic rhinitis and concurrent asthma.
Presented at annual meeting of
American College of Allergy, Asthma,
and Immunology, 5±8 November 2000,
Seattle, WA.

24. NAYAK A, LORBER R, SALMUN LM.
Decongestant effects of desloratadine in
patients with seasonal allergic rhinitis. J
Allergy Clin Immunol 2000;105[1]
(Abstract 1122).

25. HORAK F, STUBNER UP, ZIEGLMAYER R,
KAVINA A, ENGELBRECHT W, MOSER M.
Onset and duration of action of
desloratadine. Presented at XIXth
Congress of European Academy of
Allergology and Clinical Immunology,
1±5 July 2000, Lisbon, Portugal.

26. HOWARTH PH, STERN MA, ROI L,
REYNOLDS R, BOUSQUET J. Double-blind,
placebo-controlled study comparing the
ef®cacy and safety of fexofenadine
hydrochloride (120 and 180 mg once
daily) and cetirizine in seasonal allergic
rhinitis. J Allergy Clin Immunol
1999;104:927±933.

27. PEARLMAN DS, LUMRY WR, WINDER JA,
NOONAN MJ. Once-daily cetirizine
effective in the treatment of seasonal
allergic rhinitis in children aged 6 to 11
years: a randomized, double-blind,
placebo-controlled study. Clin Pediatr
(Phila) 1997;36:209±215.

28. BERNSTEIN DI, SCHOENWETTER WF,
NATHAN RA, STORMS W, AHLBRANDT R,
MASON J. Ef®cacy and safety of
fexofenadine hydrochloride for
treatment of seasonal allergic rhinitis.
Ann Allergy Asthma Immunol
1997;79:443±448.

29. CASALE TB, ANDRADE C, QU R. Safety
and ef®cacy of once-daily fexofenadine
HCl in the treatment of autumn seasonal
allergic rhinitis. Allergy Asthma Proc
1999;20:193±198.

30. JONES NS, SMITH PA, CARNEY AS, DAVIS

A. The prevalence of allergic rhinitis and
nasal symptoms in Nottingham. Clin
Otolaryngol 1998;23:547±554.

31. SIBBALD B, RINK E. Epidemiology of
seasonal and perennial rhinitis: clinical
presentation and medical history.
Thorax 1991;46:895±901.

32. YOUNG T, FINN L, KOM H, et al. Nasal
obstruction as a risk factor for sleep-
disordered breathing. J Allergy Clin
Immunol 1997;99:S757±S762.

33. LIPWORTH BJ, JACKSON CM. Safety of
inhaled and intranasal corticosteroids:
lessons for the new millennium. Drug Saf
2000;23:11±33.

34. CORREN J. Allergic rhinitis and asthma:
how important is the link? J Allergy Clin
Immunol 1997;99:S781±S786.

Bachert

20


