
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

 Original Paper 

 Int Arch Allergy Immunol 2010;153:395–402 
 DOI: 10.1159/000316351 

 Efficacy of Desloratadine in Persistent 
Allergic Rhinitis – A GA 2 LEN Study 

 Jean Bousquet    a     Claus Bachert    b     Giorgio W. Canonica    c     Joaquim Mullol    d     
Paul Van Cauwenberge    b     Carsten Bindslev Jensen    e     Wystke J. Fokkens    f     
Johannes Ring    g     Paul Keith    i     Gokul Gopalan    j     Richard Lorber    j     
Torsten Zuberbier    h     the ACCEPT-2 Study Group  

  a    University Hospital, Hôpital Arnaud de Villeneuve,  Montpellier , and INSERM, CESP Centre for Research in 
Epidemiology and Population Health,  Villejuif , France;  b    Department of Otorhinolaryngology, Ghent University 
Hospital,  Ghent , Belgium;  c    Allergy and Respiratory Diseases Clinic, DIMI, University of Genoa,  Genoa , Italy; 
 d    Rhinology Unit and Smell Clinic, ENT Department, Hospital Clínic-IDIBAPS,  Barcelona , Spain;  e    Department of 
Dermatology,    Odense Universitets Hospital,  Odense , Denmark;  f    Academisch Medisch Centrum,  Amsterdam ,
The Netherlands;  g    Klinikum am Biederstein, Technical University of Munich,  Munich , and  h    Allergy-Centre-Charité, 
Department of Dermatology and Allergy, Charité Universitätsmedizin Berlin,  Berlin , Germany;  i    McMaster
University,  Hamilton, Ont. , Canada;  j    Schering-Plough Research Institute, Division of Schering Corporation, 
 Kenilworth, N.J. , USA 

cluded AM/PM instantaneous T5SS and individual symp-
toms, therapeutic response, symptom severity assessed by a 
visual analogue scale and quality of life.  Results:  The mean 
reduction in AM/PM reflective T5SS was significantly greater 
with DL than placebo over days 1–29 (–3.76 vs. –2.87, p  !  
0.001) and on each individual day (p  !  0.05). The mean AM 
instantaneous T5SS was significantly reduced with DL com-
pared with placebo as early as day 2 (–1.90 vs. –1.46; p  !  
0.001). The therapeutic response and improvement in qual-
ity of life were significantly greater with DL than placebo
(p  !  0.001 for each). The frequency of treatment-related ad-
verse events was low and similar between DL (10.0%) and 
placebo (8.4%).  Conclusions:  This study showed DL to be
effective and safe in the treatment of persistent allergic
rhinitis.  Copyright © 2010 S. Karger AG, Basel 
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 Abstract 

  Background:  The ARIA (Allergic Rhinitis and its Impact on 
Asthma) guidelines proposed a classification for allergic rhi-
nitis based on the duration of symptoms (intermittent or 
persistent) rather than on the time of allergen exposure (sea-
sonal or perennial). There had been no placebo-controlled, 
randomized, clinical trial of desloratadine (DL) in patients 
with persistent allergic rhinitis to date.  Objectives:  To assess 
the efficacy and safety of DL in patients with persistent al-
lergic rhinitis based on the ARIA classification.  Methods:  Pa-
tients 12 years of age and older with persistent allergic rhini-
tis were assessed over 85 days of treatment with DL 5 mg 
once daily (n = 360) or placebo (n = 356). The primary end-
point was the AM/PM reflective total 5-symptom score 
(T5SS) averaged over days 1–29. Secondary endpoints in-
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 Introduction 

 In 2001, allergic rhinitis was classified by the ARIA (Al-
lergic Rhinitis and its Impact on Asthma) guidelines  into 
four categories  [1] , mild and moderate/severe intermittent, 
and mild and moderate/severe persistent, depending on 
the severity of symptoms and quality of life, and the dura-
tion of symptoms. It is important to note that the terms 
intermittent allergic rhinitis (IAR) or persistent allergic 
rhinitis (PER) are not interchangeable with the terms sea-
sonal or perennial allergic rhinitis. The recent ARIA up-
date has confirmed this classification because it is closer to 
the patient’s needs and to real life than the previous one  [2] .

  In the ARIA documents, a stepwise pharmacologic 
treatment is proposed based on the ARIA categories. 
There is no correlation between the ARIA categories and 
the previous classification of rhinitis (seasonal or peren-
nial)  [3, 4] . In its last edition, the ARIA panel members 
proposed that the results from randomized clinical trials 
(RCTs) conducted in the earlier classifications could not 
be extended to PER  [2] . Two RCTs with oral H 1 -antihis-
tamines have been carried out in PER  [5, 6] , but there is 
no RCT in PER with desloratadine (DL). In RCTs in al-
lergic rhinitis patients, assessment of treatment efficacy 
has been based on symptoms, quality of life  [5, 7]  and vi-
sual analogue scales (VAS)  [7–10] . DL is effective and safe 
in the treatment of allergic rhinitis. It was shown to im-
prove symptoms and quality of life in seasonal  [11–17]  
and perennial allergic rhinitis  [18, 19] . It was recently 
found to be effective and safe in the treatment of IAR 
(ACCEPT-1 study)  [20] . However, it had not been previ-
ously tested in ARIA-defined PER.

  The aim of the ACCEPT-2 (Aerius Control: Clinical 
and Evaluative Profile of Treatment-2) Study was to eval-
uate the efficacy and safety of DL in patients with PER 
defined by ARIA guidelines. The study report follows the 
CONSORT statement  [21] . The ACCEPT studies also 
provided an opportunity to collaborate with GA 2 LEN 
(Global Allergy and Asthma European Network)  [20, 22] , 
a consortium of leading European research centers spe-
cializing in allergic diseases.

  Patients and Methods 

 Participants 
 Patients were included in the study after written informed 

consent was obtained. The study conformed to Good Clinical 
Practices and was approved by local ethics committees. All pa-
tients fulfilled the following inclusion criteria: age 12 years or old-
er, either sex, at least a 2-year history consistent with symptoms 

of allergic rhinitis defined according to the International Consen-
sus on Rhinitis  [23]  and PER according to the ARIA classification 
 [1]  (symptoms of allergic rhinitis present  1 4 days per week for  1 4 
consecutive weeks per year). Patients had to have moderate-to-
severe symptoms. On the day of inclusion, at the start of the run-
in period, the reflective total 5-symptom score (T5SS) was at least 
8. For a patient to be randomized, the sum of the daily averages of 
the diary recordings of the 12-hour AM plus PM reflective T5SS 
collected during 4 days and the AM reflective T5SS on the morn-
ing of randomization had to be  6 40. Allergy had to be confirmed 
by a positive skin prick test to common aeroallergens carried out 
according to the GA 2 LEN skin test study  [24] . None of the patients 
were to have received any medication for allergic rhinitis for spec-
ified periods (washout) prior to randomization. Maintenance reg-
imens of immunotherapy were permitted.

  Interventions 
 DL (5 mg once daily) or placebo was administered orally in 

identical tablets each morning within 1 h after waking up. The 
study consisted of two periods: The run-in period lasted for 4–14 
days. If patients had sufficient symptoms ( 6 40) for 4 days, they 
were randomized to DL 5 mg or placebo for 12 weeks. Visits oc-
curred on day 1 (baseline visit) and days 15, 29, 43, 57 and 85 after 
randomization during the treatment period.

  Rescue medications were allowed after the first 4 weeks. They 
consisted of nasal and/or ocular cromoglycate at the minimum 
dose required to control symptoms. If a patient required the use 
of rescue medication for  1 4 consecutive days, he/she was elimi-
nated from the study.

  Objectives 
 The aim of the present study was to assess the efficacy and safe-

ty of DL in patients aged  6 12 years suffering from ARIA-defined 
PER. This multicenter, multinational, randomized, double-blind, 
placebo-controlled, parallel-group phase IV study of DL (5 mg, 
once daily, in the morning) was conducted in compliance with 
Good Clinical Practices. The study was conducted at 83 sites in 15 
countries (Belgium, Canada, Denmark, Finland, France, Germa-
ny, Greece, Hungary, Italy, The Netherlands, Portugal, Russia, 
Spain, Sweden and Turkey) from September 5, 2006 to November 
21, 2007. The primary outcome measure was the reflective T5SS in 
the intent-to-treat population from days 1 to 29. The Rhinocon-
junctivitis Quality of Life Questionnaire (RQLQ; days 1–29)  [25]  
and T5SS from days 1 to 85 were key secondary outcome measures. 
Instantaneous T5SS (days 1–29 and days 1–85), individual symp-
tom scores (days 1–29 and days 1–85), VAS levels (days 1–29 and 
days 1–85)  [26, 27] , RQLQ (days 1–85) and patients’ assessment of 
response (days 29 and 85) were secondary endpoints, and the Work 
Productivity and Activity Impairment Questionnaire (WPAI-AS; 
days 29 and 85)  [28, 29]  was used as an exploratory outcome mea-
sures.

  Outcomes 
  Symptom Severity Rating Scale Assessment.  Severity scores for 

five (T5SS) individual allergic rhinitis signs/symptoms (nasal con-
gestion/stuffiness, sneezing, rhinorrhea/nasal discharge, nasal 
pruritus and eye itching) were recorded in the patients’ daily dia-
ries in the morning and evening. Each sign/symptom was scored 
from 0 (none) to 3 (severe) twice daily, once in the morning (AM) 
within 1 h of waking up and prior to dosing (reflective) and once 
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in the evening (PM), approximately 12 h later. In both the AM and 
PM T5SS, symptom severity was assessed over the previous 12 h 
(reflective) and at the time of the assessment (instantaneous). The 
T5SS is the sum of the ratings for the individual scores.

   Symptom Severity VAS Assessment.  The 24-hour reflective 
VAS rating was recorded in the patients’ daily diaries each morn-
ing within 1 h of waking up and prior to dosing (AM) at the base-
line visit and for each treatment day. Scores ranged from not at all 
bothersome (0 mm) to very bothersome (100 mm)  [26, 27, 30] .

   Patients’ Evaluation of Therapeutic Response to Treatment.  
The patients’ response to treatment was assessed by the patient 
alone on days 15 and 29, and at the final visit (day 85). Evaluation 
included the entire period from the start of treatment (baseline) 
up to and including the final visit. The assessment was scored us-
ing a 5-point scale: complete relief, marked relief, moderate relief, 
slight relief or no relief.

   RQLQ.  The standardized version of the 28-question RQLQ-S 
 [25]  was completed by patients  1 18 years of age at baseline, on day 
29 and at the final visit.

   Interference with Sleep and Activities of Daily Living.  At the 
run-in visit, during the run-in period (days –4 to –1) and continu-
ing through to the final visit (day 85), patients recorded in their 
daily diaries (at the same time as recording the T5SS ratings) the 
two interference rating scores, namely:
  • once daily (AM) evaluations of interference with sleep caused 

by allergic rhinitis symptoms during the previous night, and 
 • once daily (PM) evaluations of interference with activities of 

daily living caused by allergic rhinitis symptoms during that 
day. 
  Work Productivity Questionnaire.  At the baseline visit and 

weekly through to the final visit, the allergic-rhinitis-specific 
WPAI-AS was completed by the patients  [28, 29] .

   Study Drug Compliance.  Compliance was assessed by compar-
ing the number of tablets dispensed at the baseline visit with the 
number returned at the interim visits and at the final visit.   Pa-
tients were considered non-compliant if they had taken  ! 80 or 
 1 120% of drugs.   

  Adverse Events 
 Adverse events were recorded at each visit on the case report 

form and were coded using the Medical Dictionary for Regula-
tory Activities  [31] .

  Sample Size 
 A sample size of approximately 800 patients (400 on DL 5 mg 

and 400 on placebo) was calculated to provide at least 90% power 
to detect a 0.8-point treatment difference from baseline reflective 
T5SS averaged over days 1–29, with a 5% two-sided level of sig-
nificance and an assumed standard deviation of 3.5. A 0.8-point 
treatment difference is a 10% improvement over placebo, assum-
ing a baseline score of 8.0 points.

  Randomization 
 Patients were randomized in a 1:   1 ratio to the two treatment 

arms by means of a computer-generated randomization schedule.

  Statistical Analysis 
 A two-way analysis of variance (ANOVA) with treatment and 

side effects as covariates was used to examine treatment differ-
ences in T5SS, RQLQ, individual diary symptoms, interference 

with sleep and daily activities, the VAS assessment and WPAI-AS. 
The Mantel-Haenszel test was used for the patients’ evaluation of 
therapeutic response.

   Multiplicity.  The study has one primary endpoint and one key 
secondary endpoint for one treatment comparison (DL vs. pla-
cebo). The key secondary endpoint was tested only if the primary 
endpoint had been statistically significant. Therefore, the overall 
 �  of 5% was preserved. The results of the additional secondary 
and exploratory endpoints were examined only to confirm the 
results of the primary analysis. Thus, no multiplicity adjustments 
to the overall  �  were applied to the additional secondary end-
points.

   Missing Data.  All randomized patients with non-missing 
baseline data and at least some data obtained after baseline were 
included in the analysis (intent-to-treat principle). However, pa-
tients with a missing evaluation at a given visit or time point were 
excluded from the analysis for that evaluation. For visit and diary 
evaluations, several impact analyses were performed to assess the 
influence of early discontinuations, such as looking at patients 
who completed the study and substitution of worst-case values for 
missing data, as previously reported in detail  [20] .

  Since there was a larger dropout rate in the placebo group after 
30 days of treatment, we have carried forward the last values for 
each patient so that the sample size remains constant in each 
group (LOCF: last observation carried forward). For each indi-
vidual, missing values are replaced by the last observed value of 
that variable. Using LOCF, once the data set was complete in this 
way, it was analyzed as if it were fully observed.

  Results 

 Participant Flow and Number Analyzed 
 In total, 931 patients were screened and 716 patients 

were randomized and valid for inclusion in the safety 
protocol. A total of 301 patients treated with DL and 261 
treated with placebo completed the study. The study 
groups are shown in  figure 1 .

  Baseline Data 
 The baseline demographic data at the run-in period 

were similar in both groups ( table 1 ).

  Patient Compliance 
 Only 11 patients in the DL group and 6 in the placebo 

group were not compliant and were therefore excluded 
from the analysis.

  Outcome and Estimation 
  Table 2  represents the intent-to-treat analysis. There 

was a 39.0% improvement in the primary endpoint (T5SS 
reflective, days 1–29) in the DL group and a 30.0% im-
provement in the placebo group (p  !  0.001). The second-
ary outcome (RQLQ) was significantly improved in the 



 Bousquet et al. Int Arch Allergy Immunol 2010;153:395–402398

DL group in comparison to the placebo group. All sec-
ondary and exploratory outcomes were also significantly 
improved by DL up to 85 days. The efficacy of DL was 
found for both the instantaneous and reflective symptom 
assessments.

  When individual symptoms were assessed, all nasal 
symptoms (including nasal congestion) were significant-
ly improved in the DL group compared with placebo.

  For the primary efficacy variable, DL was significant-
ly more effective than placebo starting on day 1 and con-
tinuing through to week 9 ( fig. 2 a). However, the maxi-

Withdrawal (n = 95)
Adverse events (n = 16)

Treatment failure (n = 45)
Personal reasons (n = 23)

Noncompliance (n = 6)
Lost to follow-up (n = 5)

Withdrawal (n = 59)
Adverse events (n = 7)

Treatment failure (n = 17)
Personal reasons (n = 19)
Noncompliance (n = 11)
Lost to follow-up (n = 5)

Patients
included
(n = 716)

DL group
(5 mg once daily)

(n = 360)

Placebo group
(once daily)

(n = 356)

Study
completion

(n = 301)

Study
completion

(n = 261)  Fig. 1.  Flowchart of patient randomization 
and dropout. 
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mum effect was observed after 1 week of treatment for the 
primary outcome measure ( fig. 2 a). For the VAS assess-
ments, DL was significantly more effective than placebo 
starting on day 1 and continuing through to week 10 
( fig. 2 b). The loss of significance between DL and placebo 
during the last few weeks of the study can be attributed 
to the significantly higher dropout rate in the placebo 
group during the last few weeks of the study. In an analy-
sis in which the last values for each patient are carried 
forward from the time they leave the study to day 85, the 
DL group shows significant improvement versus placebo 
throughout the entire study (online suppl. table 1, www.
karger.com/doi/10.1159/000316351).

  Both treatments were well tolerated and the rate of se-
vere adverse events was identical and very low in both 
groups. No life-threatening adverse event occurred. 
There were no clinically meaningful changes in labora-
tory tests, electrocardiograms and/or vital signs ( table 3 ).

  Discussion 

 In the present study, we found that DL is safe and ef-
fective in the treatment of PER as defined by ARIA  [1] . 
This is the third study using the ARIA criteria for PER  [5, 
6] . Because the methods used are recommended for the 
study of medications in allergic rhinitis and the sample 
size is sufficient, this study will help to support future 
ARIA guidelines.

  Validated methods were used to enroll patients and 
study the efficacy of DL. The primary outcome measure 
was the recommended total score of five symptoms. This 
score includes nasal congestion, which is improved by DL 
 [11] . Other well-accepted outcome measures, including 
RQLQ and WPAI-AS, were also used. Assessment of 
symptom severity by VAS was also employed as a second-
ary outcome measure. Interestingly, all the primary, sec-
ondary and exploratory outcomes were significantly dif-
ferent compared with placebo over the 85-day study pe-

Table 1. D emographic data

DL 5 mg Placebo p value

Patients, n 360 356
Males, % 42 44 NS

Age, years 34.0812.1 33.9812.3 NS
Asthma, n 38 (18.2%) 35 (16.5%) NS

Table 2. P rimary and secondary outcome variables (intent-to-
treat analysis): least significant means 8 SEM (ANOVA model 
with treatment and side effects)

DL 5 mg Placebo p 
value

AM/PM T5SS (reflective)
Baseline 9.6380.13 9.5580.21
Days 1–29 –3.7680.22 –2.8780.21 <0.001

RQLQ total score
Baseline 3.3080.08 3.1580.08
Day 29 –1.3580.10 –0.9580.10 <0.001
Day 85 –1.6680.11 –1.3980.12 0.023

AM/PM T5SS (reflective)
Baseline 9.6380.13 9.5580.21
Days 1–85 –4.5080.23 –3.6180.23 <0.001

AM/PM T5SS (instantaneous)
Baseline 9.3580.15 9.2380.14
Days 1–29 –3.4180.22 –2.5280.22 <0.001
Days 1–85 –4.1180.24 –3.2280.23 <0.001

AM/PM rhinorrhea (reflective)
Baseline 2.1080.04 2.0880.04
Days 1–29 –0.8180.05 –0.6280.05 <0.001
Days 1–85 –0.9880.05 –0.7780.05 <0.001

AM/PM nasal congestion (reflective)
Baseline 2.1380.04 2.1080.04
Days 1–29 –0.6980.05 –0.5380.05 0.002
Days 1–85 –0.8780.05 –0.7080.05 0.002

AM/PM sneezing (reflective)
Baseline 1.8880.04 1.8480.04
Days 1–29 –0.8380.05 –0.6280.05 <0.001
Days 1–85 –0.9680.05 –0.7680.05 <0.001

AM/PM nasal itching reflective
Baseline 1.8980.04 1.8880.04
Days 1–29 –0.7780.05 –0.5880.05 <0.001
Days 1–85 –0.9180.05 –0.7480.05 0.002

AM/PM eye itching (reflective)
Baseline 1.6280.05 1.6480.05
Days 1–29 –0.6780.05 –0.5280.05 0.006
Days 1–85 –0.7880.05 –0.6580.05 0.016

Sleep interference
Baseline 1.5880.05 1.5980.05
Days 2–29 –0.5480.06 –0.4280.05 0.022
Days 2–85 –0.6580.06 –0.5280.06 0.023

Activity interference
Baseline 1.8980.04 1.8980.04
Days 1–29 –0.6980.05 –0.4680.05 <0.001
Days 1–85 –0.8280.06 –0.6080.06 <0.001

Symptom severity (reflective) (VAS)
Baseline 61.281.20 59.8081.19
Days 2–29 –19.781.52 –12.781.50 <0.001
Days 2–85 –25.781.64 –18.081.61 <0.001

Subjects’ evaluation of response
Baseline NA NA
Day 85 2.7080.10 3.1180.10 <0.001

N A = Not applicable.
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riod. Statistical analysis followed the CONSORT 
statement and intent-to-treat analysis was carried out. 
However, in order to better assess the progress of treat-
ment between weeks 9 and 12, we used LOCF. Because 
this method may induce bias, we only used it as a second-
ary outcome as there was a greater dropout rate in the 
placebo group. In the conduct of a clinical trial, all efforts 
should be directed towards minimizing the amount of 
missing data likely to occur in a long-term study, espe-
cially in the placebo group. Loss of values was therefore 
anticipated to a certain extent. The Committee for Pro-
prietary Medicinal Products clearly delineates this prob-
lem  [32] . Although the statistical analysis of a clinical tri-
al generally requires the imputation of values to those 
data that have not been recorded, the LOCF method is 
acceptable if measurements are expected to be relatively 
constant over time, which is the case in this study. Sensi-
tivity analyses were not needed since LOCF was not used 
for the primary endpoint  [32] . Compared to previous 
studies on persistent rhinitis, the dropout rate was higher 
in the present study. However, at inclusion, patients ap-
peared to have more severe disease according to the Rhi-
noconjunctivitis Total Symptom Score and RQLQ. Drop-
outs were observed, as expected, in patients with severe 
symptoms. The methodology appears to be acceptable for 
the European Medicinal Agency. The results of this study 
suggest that long-term trials may be affected by a high 
dropout rate, and, in some European countries, ethics 
committees will not accept that a placebo is given for pe-
riods exceeding 1 month. Thus, it is proposed that trials 
in persistent allergic rhinitis should not exceed 6 weeks.

  The patients were well characterized according to 
ARIA. Few dropouts were observed in the DL group, and 
a greater number of dropouts were seen in the placebo 
group, with some reporting lack of efficacy. Compliance 
to the treatment was excellent.

  DL was effective over a 24-hour period, as already 
shown. Improvements in daily diary symptom ratings 
were corroborated by VAS data, which improved by 31.4% 
in the DL group and 17.0% in the placebo group from day 
1 to day 29. Interestingly, on day 29, the reductions in VAS 
levels in the DL and placebo groups were almost iden-
tical to those observed during the study of DL in IAR 
(ACCEPT-1, 14 days: –31.0 and –17.0%, respectively)  [20] . 
These results indicate the significance of VAS changes in 
the evaluation of treatment for allergic rhinitis. As we 
have shown in the ACCEPT-1 study in IAR, between-
group symptom scores appear to change less than VAS. 
This finding may be of importance since VAS is a com-
posite score which could be used as a primary endpoint 
if further tested.

  Symptoms were significantly improved by DL on day 
1 and over the course of the 85-day study period. This 
study confirms previous ones  [5, 6] , but it consistently 
shows that PER is a robust model which can be used in 
clinical trials. It is difficult to ask patients to stay on pla-
cebo for a period of time  1 4 weeks and it may be proposed 
that PER should not be studied longer. The difference in 
Rhinoconjunctivitis Total Symptom Scores between DL 
and placebo groups was statistically significant. However, 
the improvement in the symptom score of only 8.7% is 
poor and confirms that oral H 1 -antihistamine treatment 
results in a relatively low level of improvement in symp-
toms in RCTs. RCTs are not real-life trials and the mag-
nitude of effects is likely to be smaller.

  The symptoms of allergic rhinitis can considerably 
impair physical and emotional comfort and functional 
capacity. Patients rated symptom severity over the previ-
ous 24 h using a 100-mm VAS. The mean baseline VAS 
ratings were 61.24 in the DL group and 59.80 in the pla-
cebo group. These results show that most patients were in 
the moderate-severe category  [26] . Compared to the IAR 
study (ACCEPT-1), VAS levels were slightly higher in the 
present study at baseline  [20] , in accordance with the lev-
el of severity set. At the end of the study, patients in the 
DL group showed a significantly greater im provement in 
VAS rating compared with placebo. In ACCEPT-1, the 
mean total score of the standardized version of the RQLQ-
S at baseline was 2.96 in the DL group and 2.80 in the 
placebo group (out of a possible 6.0). In ACCEPT-2 (pres-
ent study), RQLQ global scores were slightly more nega-
tive. These results confirm that patients presented mod-
erate-severe PER  [29] . 

  In ACCEPT-2, at the end, the total RQLQ global score 
was significantly improved in the DL group compared to 
the placebo group.

Table 3.  Incidence of treatment-related adverse events reported by 
≥1% of patients in either treatment group

DL 5 mg 
(n = 360)

Placebo 
(n = 356)

Report of any adverse event 36 (10.0%) 30 (8.4%)
Adverse event leading to treatment 

discontinuation 7 (1.9%) 16 (4.5%)
Fatigue 7 (1.9%) 9 (2.5%)
Pruritus 4 (1.1%) 3 (0.8%)
Headache 6 (1.7%) 7 (2.0%)
Sedation/somnolence 8 (2.2%) 1 (0.3%)
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  Disordered sleep induced by allergic rhinitis, a bother-
some issue on its own, also produces secondary effects on 
productivity, including next-day fatigue, school absence 
and poor task performance  [33] . In the current study, im-
provements in sleep scores were significantly greater with 
DL than with placebo, and possibly related to improve-
ments in congestion scores. 

  ACCEPT-2 confirmed the results of ACCEPT-1  [20]  
showing that symptom improvement with DL treatment 
has an economically relevant impact on the productivity 
of patients with PER. Improvement in work/school pro-
ductivity and daily activity measured by the WPAI-AS 
was significantly increased with DL compared with pla-
cebo. Other studies have found an effect on work produc-
tivity  [34] , but there was no objective assessment. DL 
treatment significantly reduced work absenteeism and 
presenteeism associated with symptoms of allergic rhini-
tis (IAR and PER). 

  The rate of treatment-related adverse effects was simi-
lar between DL and placebo groups, confirming the re-
sults of previous studies that have found DL safe and ef-
fective  [16, 19, 20] . Additionally, numerous studies have 
found DL to be relatively free of sedative side effects or 
effects on performance, even at excessive doses, most 
likely due to its apparent lack of penetration of the blood-
brain barrier. The results of this study also corroborate 
these data, with a low incidence of somnolence being sim-
ilar to that seen with placebo.

  This GA 2 LEN clinical trial confirms that the Euro-
pean Network of Excellence  [22, 35]  can therefore be used 
to perform and enroll well-characterized patients for a 
large-scale RCT.

  Conclusions 

 The oral H 1 -antihistamine DL is effective in reducing 
the total symptom burden and individual symptom 
scores associated with PER, with a safety profile similar 
to that of placebo, as previously shown for IAR. Improve-
ments were also noted in various measures of quality of 
life and school/work productivity, issues that are of great 
importance to patients with allergies. This study will 
have an impact on the implementation of ARIA guide-
lines in future studies.

  Participants of the ACCEPT-2 Study Group 

 I. Antepara, C. Bachert, B. Bálint, M. Barbosa, C. Bindslev-
Jensen, C. Blanco, P.-J. Bousquet, Á. Campos, P.-J. Camps, G. Cas-
tel-Branco, A. Cheema, C. Chieira, T. Chivato, A. Cirillo, N. Dai-
khes, J. del Carpio, G. di Lorenzo, L. Erisen, J.-C. Farouz W. Fok-
kens, J. Gambarelli, R. Gering, L. Goryachkina, A. Guilherme, J. 
Hébert, N. Ilyina, T. Jääskeläinen, V.-P. Joki-Erkkila, D. Kaloger-
mitros, B. Karci, D. Kasche, P. Keith, L. Klimek, A. Knight, T. 
Koistinen, I. Külahi, B. Lebeaupin, T. Lindskog, A. Lopatin, P. 
Magyar, T. Malek, P. Manconi, K. Meischner, H. Merk, A. Morete, 
G. Moscato, R. Mösges, J. Mullol, M. Önerci, D. Ortolan, N. Pasch, 
E. A. Pastorello, M. Penttila, S. Pucci, O. Quercia, E. Rantaiso, J. 
Ring, J. Rinne, A. Roger, G. Rolla, A. Romano, K. Romberg, L. 
Rouanet-Bousquet, S. Ryazantsev, S. Salo, O. Sancinena, F. San-
quer, C. Sauvan-Pistof, I. Sidiropoulos, I. Sidorenko, G. Sussman, 
Z. Szalai, M. Szilasi, B. Tilling, C. Tosoni, C. Troise, A. Tutkun, A. 
Vacca, P. Van Cauwenberge, I. Vinge, D. Vourdas, F. Wessel, W. 
Yang and T. Zuberbier. 
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