Effect of desloratadine versus placebo
on nasal airflow and subjective measures
of nasal obstruction in subjects with
grass pollen-induced allergic rhinitis in
an allergen-exposure unit
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Background: Unlike many antihistamines, desloratadine can
reduce nasal congestion in patients with seasonal allergic
rhinitis (SAR).

Objective: We compared the effects of 5 mg of desloratadine
and placebo on nasal airflow and SAR symptoms, including
nasal congestion, in response to grass pollen in an allergen-
exposure unit.

Methods: In a randomized, double-blind, placebo-controlled,
crossover trial, 47 subjects with histories of SAR received
desloratadine or placebo every morning for 7 days and, after a
10-day washout period, were crossed over to the other treat-
ment arm for 7 days. Subjects underwent a 6-hour allergen
exposure on day 7 of each treatment period. Nasal airflow and
nasal secretion weights were measured before and every 30
minutes during allergen exposure; SAR symptoms (including
nasal congestion) were scored before exposure and every 15
minutes thereafter.

Results: Nasal obstruction, as measured by nasal airflow, was
less severe with desloratadine than with placebo (P < .02).
Individual and combined SAR symptom severity scores,
including nasal congestion and sneezing, were significantly
lower with desloratadine than with placebo (all P <.003).
Within 30 minutes of allergen exposure, less severely decreased
nasal airflow (P < .02), less nasal secretions (P < .001), and less
severe symptoms, including nasal congestion (P < .002), rhi-
norrhea, and sneezing, occurred with desloratadine compared
with placebo, and this continued throughout (0-6 hours) aller-
gen exposure. Desloratadine was well tolerated, with an
adverse event profile similar to that of placebo.

Conclusion: In subjects with allergen-induced SAR symptoms,
desloratadine significantly reduced the severity of nasal
obstruction and accompanying complaints of nasal congestion
and other SAR symptoms compared with the effects of place-
bo. (J Allergy Clin Immunol 2002;109:956-61.)
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Abbreviations used
AUC: Area under the curve
SAR: Seasonal allergic rhinitis
TNNSS: Total nonnasal symptom score
TNSS: Total nasal symptom score
TSS: Total symptom score

Second-generation antihistamines are an effective
treatment for seasonal allergic rhinitis (SAR) symptoms,
including, sneezing, nasal itching, and rhinorrhea.! These
drugs, however, have a lesser effect on the complaint of
nasal congestion. Nasal corticosteroids or o-adrenergic
decongestants may be required to relieve nasal obstruc-
tion more effectively. Topical nasal decongestants (eg,
oxymetazoline) are rapid acting but are indicated for
short-term use only. Oral o-adrenergic agents (eg, pseu-
doephedrine) are effective decongestants; however,
unwelcome side effects and their contraindication in cer-
tain medical conditions can limit their usefulness.2

In allergic rhinitis nasal obstruction occurs as a result
of an allergic inflammatory response of the nasal
mucosa,3 in which allergen exposure triggers a complex
cascade of mediators and activated cells. This produces
engorgement of sinusoidal capacitance vessels, decreased
size of nasal airway passages, and increased serous and
mucinous secretions. Leukotrienes* and histamine,
through H; and possibly H, receptors, are among the
mediators that cause vascular engorgement. Sympath-
omimetics reduce nasal obstruction by increasing arterio-
lar and venous tone within mucosa capacitance vessels
through o/, and o, adrenoreceptors.® Nasally inhaled cor-
ticosteroids relieve symptoms of SAR, including nasal
congestion, by means of their anti-inflammatory actions.

Desloratadine, a new, potent,” nonsedating H; receptor
antagonist, has demonstrated significant relief of all
symptoms of SAR,® including nasal stuffiness and con-
gestion, in clinical trials.? If the latter effect is due to
decreased nasal mucosa engorgement, it should be
accompanied by measurable objective changes, such as
increased nasal airflow. Hence we performed a random-
ized, double-blind, placebo-controlled, crossover trial of
the effects of 5 mg of desloratadine or placebo daily for
7 days on nasal airflow, nasal secretion weights, and
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SAR symptoms, including nasal congestion, in response
to grass pollen in an allergen-exposure unit, the Vienna
Challenge Chamber.10.11

METHODS
Subjects

The study subjects were 19 to 45 years of age, with a history of
SAR for at least 2 years. All subjects demonstrated sensitivity to
grass pollen (Dactylis glomerata), as determined by means of a pos-
itive skin prick test response (wheal diameter 23 mm larger than
that produced by the negative control) and a positive RAST result
of class 2 or greater at screening or during the previous 12 months.
For skin prick testing, saline was the negative control, and 0.1% his-
tamine was the positive control. Subjects were excluded if they met
any of the following criteria: pregnancy or lactation; use of an inves-
tigational drug or antiallergy antibody within 30 and 90 days,
respectively; hepatic or renal impairment; respiratory infection
within 30 days; and allergy or hypersensitivity to the study medica-
tion. Any subject with an abnormal physical examination result was
excluded if the investigator judged that this could affect the sub-
ject’s safety or study conduct. Certain medications required the fol-
lowing washout periods before enrollment: corticosteroids (depot,
90 days; systemic, 30 days; dermatologic, 14 days); cromones (14
days); antihistamines (astemizole, 90 days; nasal and long-acting
oral, 10 days; short-acting oral, 12-48 hours; ocular, 3 days);
leukotriene inhibitors (10 days); decongestants (1-3 days); herbal
remedies (3 days); systemic antibiotics (14 days); anticholinergics
(7 days); tetracyclic antidepressants (14 days); ophthalmic non-
steroidal anti-inflammatory drugs (3 days); immunotherapy (24
hours); and nasal-ophthalmic wash solutions (12 hours).

The study was conducted outside of the grass pollen allergy peri-
od. The study protocol was reviewed and approved by the ethics
committee of the University of Vienna and was performed in accord-
ance with the Declaration of Helsinki. All subjects provided written
informed consent and demonstrated that they understood and could
adhere to the planned study design.

Study design

During a 2-week screening period (day —14 to day —1), each sub-
ject underwent a 2-hour continuous grass pollen allergen exposure
to ensure they would have an adequate, measurable nasal allergic
response. During this exposure, nasal congestion symptoms and
nasal airflow were measured. At entry to the exposure unit, eligible
subjects had to have no or mild nasal congestion (score <1), which
had to increase to at least moderate congestion (score >2). Nasal air-
flow, measured with active anterior rhinomanometry, had to
decrease by at least 30% by the end of the 2-hour allergen exposure.

Eligible subjects were randomized to receive a 5-mg deslorata-
dine tablet or identical placebo each morning for 7 days (days 1-7:
phase I) at the study site, followed by a 10-day washout period
(days 8-17), after which subjects crossed over to the other treatment
arm for 7 days (days 18-24: phase II). Study medications were
administered in 2 treatment sequences: (1) desloratadine for 7 days
and then placebo for 7 days (sequence I) and (2) placebo for 7 days
and then desloratadine for 7 days (sequence II). Study drugs were
provided by Schering-Plough.

The Vienna challenge unit is a sealed room in which a defined
concentration of allergen can be maintained over a period of hours.
Subjects (in groups of 14) were separated from supervising staff by
means of a Perspex screen and communicated through an intercom.
Ambient air was kept at a steady temperature (24°C) and humidity
(30%), and these conditions were monitored every 5 seconds. A
dispersal system was used to maintain a uniform grass pollen con-
centration throughout the chamber (average pollen density, 1500 +
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120 Dactylis glomerata pollen grains/m?), which was monitored
every 5 minutes with a modified Burkard pollen trap. On day 7 of
each treatment period, subjects underwent a 6-hour continuous
allergen exposure with periodic nasal airflow measurements, nasal
secretion collections, and scorings of nasal and nonnasal SAR
symptom severity.

Nasal airflow was measured by means of active anterior rhino-
manometry immediately before (baseline) and every 30 minutes
during the screening (2-hour) and treatment (6-hour) allergen expo-
sures. After clearing nasal secretions, subjects wore an airtight face
mask, kept their mouths closed, and breathed through one nostril to
measure the nasal airflow, while a sensor in the other nostril meas-
ured the difference in prenasal and postnasal (choanal) pressures.
Nasal airflow (in milliliters per second) was the sum of recorded
airflow through the right and left nostrils at a pressure difference of
150 Pa across the nasal passages. The computerized system
(Rhinotest MP441, J. Ganzer KG) amplified and digitized
transnasal airflow and pressure signals. At least 5 measurements
were taken for each report, and if results were reproducible, the
mean values were recorded, printed, and stored with a Centronics
database. Two complete rhinomanometry systems were used simul-
taneously to guarantee that a full cycle of measurements for up to
14 subjects was recorded within 15 minutes. Computerization and
staff training ensured that each subject assessment took a maximum
of 2 minutes to complete and report.

Nasal secretions were collected with sealed, preweighed packets
of absorbent paper tissues. Subjects cleared nasal secretions at base-
line and whenever necessary (at least every 30 minutes) during
allergen exposure. Secretion weights were calculated for every 30-
minute period.

Nasal and nonnasal SAR symptom severity scores were self-
assessed immediately before (baseline) and every 15 minutes dur-
ing allergen exposure. Nasal symptoms were nasal congestion, rhi-
norrhea, sneezing, and nasal itching. The nonnasal symptoms were
eye itching, eye tearing, eye redness, and itching of ears-palate. The
immediate severity of each symptom was scored as follows: 0, none
(no signs-symptoms); 1, mild (signs-symptoms clearly present,
minimal awareness, easily tolerated); 2, moderate (definite aware-
ness of signs-symptoms, bothersome but tolerable); and 3, severe
(signs-symptoms hard to tolerate, interfered with planned activities
during allergen exposure). Nasal congestion, rhinorrhea, and sneez-
ing were also evaluated separately. Composite symptom scores
were calculated as follows: total nasal symptom score (TNSS) was
defined as the sum of all 4 nasal symptom scores; total nonnasal
symptom score (TNNSS) was defined as the sum of all 4 nonnasal
symptom scores; and total symptom score (TSS) was defined as the
sum of TNSS and TNNSS.

Vital signs (blood pressure, heart rate, and temperature) were
recorded at the screening visit (day —14 to day —1), on the first day
of each treatment phase, and before allergen exposures. Subjects
were questioned about the occurrence, onset, and severity of all
adverse events during the study, and all adverse events were classi-
fied according to severity and relationship to study medication.

Statistical methods

The efficacy parameters were nasal airflow, nasal secretion
weights, individual SAR symptom severity scores (nasal conges-
tion, rhinorrhea, sneezing, and nonnasal symptoms), and composite
SAR symptom scores (TNSS, TNNSS, and TSS). All parameters
were assessed as follows: (1) the mean area under the curve (AUC)
at 0 to 2 hours, 2 to 6 hours, and 0 to 6 hours during allergen expo-
sure; (2) the mean observed, or actual, values measured at each time
point; and (3) the mean changes of observed values at 2 and 6 hours
from the baseline values immediately before allergen exposure.

w
E
£
=

-

~

o

£
5

o
2
£
&
g
§
o

diseases




SaspasIp

e
3
g
o,
3
g
3

5
3
o
g

S
2
3.
= 4
&

958 Horak et al

0.
-50 4

-100 -

-150 | *

-200 ] A

-250«| A-__.; &

-300

-350 ‘ =

o] - —_—

500 -

Mean change from baseline nasal airflow (mL/s)

.550J_ —_— == L 1 !
30 60 % 120 150

-400 | : . .

J ALLERGY CLIN IMMUNOL
JUNE 2002

# Placebo

A Desloratadine

180 210 240 270 300 330 360

Time of Allergen Exposure (min)

FIG 1. Mean change from baseline nasal airflow (in milliliters per second) in response to allergen exposure
after treatment with 5 mg of desloratadine or placebo every morning. P values refer to comparison between

desloratadine and placebo (*P < .02).

All efficacy parameters were assessed by using an ANOVA
model for a crossover design with factors of study drug, subject
nested within sequence, sequence, and phase. Data were analyzed
specifically according to sequence and phase to assess for period
and carryover effects. For the observed and change-from-baseline
values, time and time-by-treatment interactions were assessed also.
P values were calculated for the differences between values after
desloratadine and placebo dosing, and comparisons were 2-sided
with an a level of significance of .05. The incidence, severity, and
relationship to drug treatment of adverse events were calculated.
Adverse events that involved at least 5% of the study population
were analyzed for difference in incidence rates between treatments
by using the McNemar test (o = .05 level of significance).

RESULTS
Demographics and baseline parameters

Forty-seven eligible subjects who were randomized to
receive either desloratadine or placebo did not differ in
terms of demographic data according to treatment
sequence (Table I). The safety and intent-to-treat popula-
tions consisted of 47 and 46 subjects, respectively. One
subject from treatment sequence I withdrew for personal
reasons before any postdose efficacy data were collected.
One patient from treatment sequence II withdrew
because of an adverse event at day 13 and only had effi-
cacy data for placebo treatment.

Baseline values before each 6-hour allergen exposure
for nasal airflow, nasal secretion weights, nasal conges-
tion, and other individual SAR symptom severity scores
and TNNSSs were similar for the 2 treatment groups.
The observed values at baseline for the composite pa-
rameters TNSS and TSS were significantly higher in the
placebo group compared with those in the desloratadine
group (P =.032 and P = .019, respectively). Analysis of
these and all other data according to sequence and phase
demonstrated that neither a sequence nor a carryover
effect occurred during this study.

Nasal airflow and nasal secretion weights

Allergen exposure caused decreases in nasal airflow
during both desloratadine and placebo dosing. The
decrease in mean nasal airflow AUC was significantly
less with desloratadine dosing than with placebo both
early (0-2 hours, P = .017) and throughout (0-6 hours, P
=.002) the allergen exposure (Table II). Observed nasal
airflow was significantly greater with desloratadine than
with placebo (Table II), whereas the mean decrease from
baseline in nasal airflow was significantly less with
desloratadine than with placebo (Fig 1). Compared with
placebo, desloratadine dosing was associated with signif-
icantly lesser nasal secretion weights over time (AUC,
Table II), mean observed weights at each time point
(Table II), and increase from baseline values (data not
shown; P < .001 for all parameters).

SAR symptom severity scores

Mean nasal congestion symptom severity scores over
time (AUC) were significantly less with desloratadine dos-
ing than with placebo (Table II). The difference between
the AUCs for desloratadine and placebo during the first 2
hours of exposure (P < .001) endured for the entire 6-hour
exposure period (P < .001). Both the observed values
(Table II) and mean change from baseline in nasal conges-
tion symptom severity scores were significantly lower
with desloratadine than with placebo (Fig 2).

The AUCs, observed values, and change from baseline
values for all individual and composite nasal and non-
nasal SAR symptom severity scores were also signifi-
cantly less during desloratadine treatment compared with
those during placebo treatment (Table II).

Safety

No serious adverse event occurred during the study,
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FIG 2. Mean increase from baseline in nasal congestion symptom severity score in response to allergen
exposure after treatment with 5 mg of desloratadine or placebo every morning. P values refer to compari-
son between desloratadine and placebo (*P < .03).

TABLE I. Patient demographics (intent-to-treat population)

Sequence I* Sequence IIT Total

Age (y)

Mean + SD 25.0+3.7 249 +32 250+34

Range 19-31 19-31 19-31
Sex

Male, n (%) 8 (36) 14 (58) 22 (48)

Female, n (%) 14 (64) 10 (42) 24 (52)
Race

White, n (%) 21 (96) 24 (100) 45 (98)

Black, n (%) 1(5) 0(0) 12
Height (cm)

Mean + SD 172.0 £9.1 175.1 £10.2 173.6 £9.7

Range 161-188 160-196 160-196
Weight (kg)

Mean + SD 66.8 +£17.0 69.5 +£10.8 68.2 + 14.0

Range 49-109 48-92 48-109
Duration of SAR (y)

Mean + SD 11.0£5.3 13.2+4.7 12.1£5.1

Range 2-19 4-21 2-21

*Sequence I (n =22): 5 mg of desloratadine (7 days), washout period (10 days), placebo (7 days).
FSequence II (n = 24): placebo (7 days), washout period (10 days), 5 mg of desloratadine (7 days).

and there was no difference in adverse event rates
between desloratadine (2/47 [4%]) and placebo (3/47
[6%]) treatments. The reported adverse events were viral
infection (placebo, n = 2), migraine (desloratadine, n = 1;
placebo, n = 1), somnolence (desloratadine, n = 1), dys-
menorrhea (placebo, n = 1), and coughing (placebo, n =
1). One subject discontinued the study during placebo
treatment because of moderately severe viral infection
and coughing, neither of which was treatment related.
Moderate, probably treatment-related somnolence in one
subject receiving desloratadine did not require discontin-
uation from the study.

DISCUSSION

Second-generation antihistamines are effective for the
symptomatic treatment of SAR. In particular, rapid
durable control of sneezing, nasal itching, rhinorrhea, and
nonnasal symptoms can be achieved with once-daily oral
medications.!213 These symptoms are caused primarily by
the release of preformed and rapidly generated mediators
associated with allergic effector cells.3 The use of second-
generation antihistamines as monotherapy in SAR may be
restricted by poor relief of nasal obstruction. Placebo-con-
trolled clinical studies of desloratadine in patients with
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TABLE Il. Summary of objective and subjective efficacy parameters
Parameter Time Desloratadine Placebo P value
Nasal airflow (mL/s)
AUC (SD) 0-2h 1755.0 (548.7) 1623.0 (556.5) .017
2-6h 3081.4 (1202.3) 2748.9 (969.1) .002
0-6 h 4836.3 (1705.3) 4372.0 (1491.3) .002
Observed value* (SD) Baseline 1095.2 (332.4) 1153.9 (303.8) NS
2h 792.7 (318.2) 708.4 (286.4) 021
6 h 770.3 (336.1) 663.2 (296.7) .004
Nasal secretion weights (g)
AUC (SD) 0-2 h 0.5 (0.9) 1.4 (1.7) <.001
2-6 h 1.3(2.3) 33(3.2) <.001
0-6 h 1.9 (3.1) 4.7 (4.7) <.001
Observed value (SD) Baseline 0.0 (0.0) 0.0 (0.0) NA
2h 0.73 (1.7) 1.85 (1.8) <.001
6h 0.94 (1.9) 1.97 (1.9) <.001
Symptom severity scores
Nasal congestion
AUC (SD) 0-2h 2.0(1.2) 2.8 (1.2) <.001
2-6h 5.2 (2.6) 7.5(2.3) <.001
0-6 h 7.1 (3.7) 10.3 (3.2) <.001
Observed value (SD) Baseline 0.1 (0.3) 0.2 (0.4) NS
2h 1.2 (0.8) 1.9 (0.8) <.001
6 h 1.6 (0.8) 2.0 (0.7) <.001
Sneezing
AUC (SD) 0-2 h 1.2 (1.0) 24 (1.3) <.001
2-6 h 3.3 (2.5) 6.4 (2.8) <.001
0-6 h 4.4 (3.3) 8.8 (3.8) <.001
Observed value (SD) Baseline 0.0 (0.0) 0.1 (0.3) NS
2h 0.8 (0.7) 1.6 (0.8) <.001
6h 0.8 (0.8) 1.7 (0.9) <.001
Rhinorrhea
AUC (SD) 0-2 h 1.5(1.1) 2.8 (1.4) <.001
2-6 h 3.92.4) 7.1 (2.6) <.001
0-6 h 54 (3.4) 9.9 (3.7) <.001
Observed value (SD) Baseline 0.0 (0.2) 0.2 (0.4) NS
2h 1.0 (0.8) 1.8 (0.9) <.001
6h 1.1 (0.8) 1.8 (0.8) <.001
TNSS
AUC (SD) 0-2h 6.1 (3.6) 10.6 (4.3) <.001
2-6h 16.4 (8.8) 27.5 (8.7) <.001
0-6 h 22.5 (12.0) 38.1 (12.4) <.001
Observed value (SD) Baseline 0.2 (0.4) 0.5 (1.1) .032
2h 4.0 (2.4) 6.9 (2.8) <.001
6 h 4.4 (2.6) 7.3 (2.8) <.001
TNNSS
AUC (SD) 0-2 h 2.0(2.3) 4.0 (3.3) <.001
2-6 h 6.0 (6.2) 10.8 (8.6) <.001
0-6 h 8.0 (8.2) 14.8 (11.3) <.001
Observed value (SD) Baseline 0.1 (0.4) 0.3 (0.8) NS
2h 1.5(1.8) 2.5(2.1) .003
6h 1.7 (2.0) 3.0 (2.5) <.001
TSS
AUC (SD) 0-2 h 8.1 (4.9) 14.6 (6.6) <.001
2-6 h 22.4(13.0) 38.3 (14.6) <.001
0-6 h 30.4 (17.3) 52.9 (20.3) <.001
Observed value (SD) Baseline 0.3 (0.6) 0.8 (1.6) .019
2h 5.7 (3.5) 9.3 (4.2) <.001
6h 6.1 (4.1) 104 (4.3) <.001

AUC and observed values in response to allergen exposure on day 7 of treatment with 5 mg of desloratadine or placebo are shown.
NS, Not significant; NA, parameter could not be tested.
*Observed values: actual measurement at time point.
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SAR have shown, however, significant improvements in
patient-assessed complaints of nasal congestion.?

Like second-generation antihistamines, nasal topical
corticosteroids are first-line therapy for patients with
SAR.!14 A meta-analysis and individual comparative tri-
als between the 2 drug classes have shown that intranasal
corticosteroids are at least as effective as antihistamines
in controlling nasal and nonnasal symptoms of SAR.15
Corticosteroids are particularly effective in relieving
symptomatic nasal congestion. Despite their efficacy in
clinical trials in SAR, studies of nasal corticosteroids
with controlled allergen challenge models or rhinomano-
metric measurements are relatively sparse. Schmidt et
allé compared intranasal ciclesonide with placebo in a
crossover trial similar to our study, although they per-
formed rhinomanometry 5 and 30 minutes after direct
allergen insufflation, which is in contrast to our repetitive
measurements during continuous allergen exposure.
Although nasal congestion symptoms improved by day
2, nasal airflow was not improved until day 5. Pipkorn!7?
reported that intranasal budesonide for 1 week reduced
nasal obstruction significantly after a single allergen
challenge; other groups, however, found no advantage of
intranasal corticosteroids over placebo in terms of nasal
airflow in response to ragweed insufflation!3 or nasal
airway resistance during the pollen season.!® Neither
intranasal corticosteroid nor combined antihistamine-
leukotriene receptor antagonist treatment of patients with
SAR was superior to placebo in terms of posterior rhino-
manometry or acoustic rhinometry.20

Although we and other groups?! have performed com-
parative efficacy and onset-of-action studies with antihis-
tamines in allergen-exposure units, few studies have
measured the effect of antihistamines on nasal obstruction
assessed by nasal airflow. We showed that 2 days of treat-
ment with cetirizine or fexofenadine produced signifi-
cantly less nasal congestion symptoms than placebo;
nasal airflow, however, was not improved significantly.?2
In another study??® we found that cetirizine-pseu-
doephedrine treatment produced a lesser decrease in nasal
airflow and an increase in nasal congestion symptoms
than that seen with placebo, although it is not possible to
separate the effect on nasal congestion of the sympa-
thomimetic from that of the antihistamine in this study.

The main findings of the present study, namely that
desloratadine treatment was associated with less restrict-
ed nasal airflow, less complaints of nasal congestion, and
less severe symptomatology in response to grass pollen
exposure, suggest that relief of nasal obstruction in SAR
can be achieved by treatment with this new antihista-
mine. Preclinical in vitro and in vivo animal studies have
shown desloratadine to have potent H, receptor—blocking
and receptor-binding activities and to inhibit components
of the allergic inflammatory cascade.?* Whether and how
these actions might affect nasal mucosa inflammation
and nasal obstruction remains to be determined.

Horak et al 961

REFERENCES

1.

20.

21.

22.

23.

24.

Gentile DA, Friday GA, Skoner DP. Management of allergic rhinitis:
antihistamines and decongestants. Immunol Allergy Clin North Am
2000;20:355-68.

. 2000 Physician desk reference for non-prescription drugs and dietary sup-

plements. 21st ed. Montvale, NJ: Medical Economics Company; 2000.

. Kay AB. Allergy and allergic diseases (Part 1 of 2). N Engl J Med

2001;344:30-7.

. Bisgaard H, Olsson P, Bende M. Effect of leukotriene D4 on nasal

mucosa blood flow, nasal airway resistance and nasal secretion in
humans. Clin Allergy 1986;16:289-97.

. Wang D, Clement P, Smitz J. Effect of Hl and H2 antagonists on nasal

symptoms and mediator release in atopic patients after nasal allergen
challenge during the pollen season. Acta Otolaryngol 1996;116:91-6.

. Andersson KE, Bende M. Adrenoreceptors in the control of human nasal

mucosa blood flow. Ann Otol Rhinol Laryngol 1984;93:179-82.

. Kreutner W, Hey JA, Anthes J, Barnett A, Young S, Tozzi S. Preclinical

pharmacology of desloratadine, a selective and nonsedating histamine H1
receptor antagonist. 1st communication: receptor selectivity, antihistaminic
activity, and antiallergic effects. Arzneimittelforschung 2000;50:345-52.

. Meltzer EO, Prenner BM, Nayak A, the Desloratadine Study Group. Effi-

cacy and tolerability of once-daily desloratadine, an H1-receptor antagonist,
in patients with seasonal allergic rhinitis. Clin Drug Invest 2001;21:25-32.

. Bachert C. Decongestant efficacy of desloratadine in patients with sea-

sonal allergic rhinitis. Allergy 2001;56(suppl):14-20.

. Horak F, Jiger S. Die Wiener Provokations Kammer (Vienna Challenge

Chamber)—Eine neue Methode des Allergenexpositionstests. Wien Klin
‘Wochenschr 1987;99:509-10.

. Horak F, Toth J, Jdger S, Berger U. Effects of H1-receptor antagonists on

nasal obstruction in atopic patients. Allergy 1993;48:226-9.

. Dockhorn RJ, Bergner A, Connell JT, Falliers CJ, Grabiec SV, Weiler IM,

et al. Safety and efficacy of loratadine (Sch-29851): a new non-sedating
antihistamine in seasonal allergic rhinitis. Ann Allergy 1987;58:407-11.

. Broide D. Clinical studies with cetirizine in allergic rhinitis and chronic

urticaria. Allergy 1995;50:31-5.

. American Academy of Allergy, Asthma and Immunology. The allergy

report. Available at: www.theallergyreport.org. Accessed October 12, 2001.

. Weiner JM, Abramson MJ, Puy RM. Intranasal corticosteroids versus

oral H1 receptor antagonists in allergic rhinitis: systematic review of ran-
domised controlled trials. BMJ 1998;317:1624-9.

. Schmidt BMW, Timmer W, Georgens AC, Hilt M, Mattinger C, Wurst W,

et al. The new topical steroid ciclesonide is effective in the treatment of
allergic rhinitis. J Clin Pharmacol 1999;39:1062-9.

. Pipkorn U. Budesonide and nasal allergen testing in man. Allergy

1982;37:129-34.

. Small P. Effects of high doses of topical steroids on both ragweed and

histamine-induced nasal provocation. Ann Allergy 1991;67:520-4.

. Meltzer EO, Jalowayski AA, Orgel HA, Harris AG. Subjective and objec-

tive assessments in patients with seasonal allergic rhinitis: effects of therapy
with mometasone furoate spray. J Allergy Clin Immunol 1998;102:39-49.
Wilson AM, Orr LC, Sims EJ, Lipworth BJ. Effects of monotherapy with
intra-nasal corticosteroid or combined oral histamine and leukotriene
receptor antagonists in seasonal allergic rhinitis. Clin Exp Allergy
2001;31:61-8.

Day JH, Briscoe MP, Clark RH, Ellis AK, Gervais P. Onset of action and effi-
cacy of terfenadine, astemizole, cetirizine, and loratadine for the relief of
symptoms of allergic rhinitis. Ann Allergy Asthma Immunol 1997;79:163-72.
Horak F, Stiibner P, Zieglmayer R, Kavina A, DeVos C, Burtin B, et al.
Controlled comparison of the efficacy and safety of cetirizine 10 mg o.d.
and fexofenadine 120 mg o.d. in reducing symptoms of seasonal allergic
rhinitis. Int Arch Allergy Immunol 2001;125:73-9.

Horak F, Toth J, Marks B, Stiibner UP, Berger UE, Jéger S, et al. Effica-
cy and safety relative to placebo of an oral formulation of cetirizine and
sustained-release pseudoephedrine in the management of nasal conges-
tion. Allergy 1998;53:849-56.

Geha RS, Meltzer EO. Desloratadine: a new, nonsedating, oral antihista-
mine. J Allergy Clin Immunol 2001;107:751-62.

w
E
£
=

-

~

o

£
5

o
2
£
&
g
§
o

diseases




