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Abstract. Rupatadine relieves allergic rhinitis: a prospective observational study. Background: Allergic rhinitis has
reached epidemic levels for years in Belgium and substantially impacts the quality of life of patients. Observational,
non-interventional studies can provide valuable data, supplementing findings from double-blind trials, on the true value
of a drug therapy in daily practice. Rupatadine is a new, second-generation, selective oral H1-antihistamine. The primary
objective of this study was to evaluate the evolution of quality of life in patients treated with rupatadine in clinical
practice. The impact of rupatadine on the severity of allergic rhinitis symptoms, the subject’s evaluation of the treatment,
and the safety of rupatadine were also evaluated.

Methods: This prospective, non-interventional, observational, multicenter study included 2,838 adults aged over
18 years. The diagnosis of moderate to severe allergic rhinitis was confirmed. Patients were assessed with validated
scales at baseline and after 6 weeks of treatment with rupatadine (10 mg, once daily).

Results: All outcome parameters improved significantly: mini-rhinoconjunctivitis quality of life questionnaire (mini-
RQLQ, p<0.001), total 5-symptom score (T5SS) severity (»<0.001), visual analog scale (VAS) of symptom severity
(»<0.001), and the allergic rhinitis and its impact on asthma (ARIA) severity classification (p <0.001). Compliance was
very good in 72.2% of patients, and only a few minor adverse effects were reported. The therapeutic responses, evaluated
by the patients, were complete relief in 21% and strong relief in 62%.

Conclusion: This study, which included a wide cohort of allergic-rhinitis patients, confirmed the clinical benefit of
rupatadine when prescribed in clinical practice, even for the most severe symptoms, including nasal congestion.

Introduction

Allergic rhinitis (AR) has been highly prevalent
in Belgium for years. A study published in 2004
showed the incidence of clinically confirmed AR
was 29%.' In 2006, the prevalence of self-declared
AR symptoms was 39.3% in arepresentative Belgian
population.” In 2011, 31.6% of the patients in an
outpatient ENT clinic were sensitized to at least one
common aeroallergen and, of these patients, 54.2%
were polysensitized.* AR substantially impacts the
quality of life (QoL) of patients. Numerous studies
have shown that AR symptoms lead to reduced
sleep quality, daytime fatigue, impaired learning,
impaired cognitive functioning, mood disorders,
limitations in social and other activities, and
decreased long-term productivity.* Furthermore,
the presence of AR contributes to exacerbations
of other inflammatory airway diseases, such as
asthma, chronic otitis media, and rhinosinusitis;
thus, there are additional and important implica-
tions for health.* The measurement of QoL with

disease-specific questionnaires is a comprehensive
approach to determine the signs of the disease that
are not sufficiently reflected in the recording of
AR symptoms alone.” However, the information
collected by randomized double-blind clinical
studies is limited to QoL changes related to the
drug control of AR symptoms and the impact
of treatment side-effects in a virtually healthy
population.’® Although essential, these data may be
difficult to extrapolate to normal practice because
they do not take into account the potential effects
of real-life conditions, such as physical and/or
psychological co-morbidities, poor compliance
with the prescribed medication, additional use of
rescue drugs, and/or concomitant administration
of other drugs.®® Therefore, observational, non-
interventional studies could be complementary and
an important source of data on the true value of a
drug therapy in daily practice.”

According to the ARIA initiative'™" oral H1-
blockers are recommended as the first-line therapy
for intermittent allergic rhinitis (IAR) and mild
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persistent allergic rhinitis (PER), and as the second-
line treatment in moderate/severe PER. Rupatadine
is a second-generation, selective oral histamine H1-
receptor antagonist with an associated platelet-
activating-factor (PAF) antagonist activity, which
has been demonstrated both in vitro and in vivo in
animal and human studies.>'* Double-blind, con-
trolled clinical studies have shown that rupatadine
is effective, with a rapid onset and long duration
of action, and has a good safety and tolerability
profile.">'®

The primary objective of this observational, non-
interventional study was to evaluate the evolution
of QoL in patients treated with rupatadine in real-
life clinical practice. The secondary parameters
evaluated were the impact of rupatadine on the
severity of AR symptoms, the subject’s evaluation
of the therapeutic response to treatment, and
confirmation of the safety of rupatadine.

Methods

Study population

Patients seeking treatment for their AR were
included in the study at the baseline visit, if the
physician considered rupatadine the appropriate
drug treatment for their condition and if the patient
was willing to provide written informed consent.
The required inclusion criteria were: adults over 18
years of age of both sexes with a confirmed diagnosis
of AR for =2 months and a symptom-severity score
of at least 6, reflecting the total 5-symptom score
(T5SS) for the entire week preceding inclusion.
No current treatment with oral or intranasal H1-
antihistamines, leukotriene inhibitors, or intranasal
steroids (INS) was allowed. In addition, the
following guidelines for stopping treatments were
necessary before inclusion: oral H1-antihistamines
for at least 1 week, intranasal H1-antihistamines
for =48 hours, leukotriene inhibitors for =10 days,
and INS for =2 weeks. Patients were also excluded
if they had started or changed an immunotherapy
during the month preceding inclusion.

Study design

This was a prospective, non-interventional, obser-
vational, multicenter study performed in the daily
medical practices of GPs and ENT specialists in
Belgium. Patient recruitment was scheduled from
January to September 2010. Each patient was
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followed for 6 weeks. The study required two visits,
atinclusion and 6 weeks later (+ 1 week). Study data
were collected using two standardized case report
forms (CRFs), one intended for the investigator
and the other for the patient. No follow-up and no
“source data verification” were performed because
of the non-interventional status of the study.

This study was conducted in accordance with
international regulations (Helsinki Declaration,
Good Pharmaco-epidemiologic Practice, and Pro-
tection of Privacy) and Belgian regulations (Decree
of 7 May 2004 concerning experiments on the human
being, and Recommendation N° 472 of 12 January
2007). The study was approved by an Ethics
Committee. The writing of this publication is in ac-
cordance with the STROBE statement (Strengthening
the Reporting of Observational Studies in Epidemi-
ology Initiative) recommendations."”

Study medication

Rupatadine was prescribed to each patient in
accordance with the drug leaflet. Once the treating
physician decided to prescribe rupatadine, the
patient was included in the study and had to take 1
tablet of 10 mg rupatadine per day for 6 weeks. As
a non-interventional study should not interfere with
the optimal treatment of the patient, physicians and
patients were free to add any rescue medication
when considered necessary.

Demographic measures

The age, sex, height, and weight of each patient
were recorded by the physician at the initial visit,
as well as specific clinical data, including the time
elapsed since the diagnosis of AR, the type of AR
according to the ARIA classification (intermittent
or persistent), the type of allergen(s) involved,
and the concomitant diseases of the patient, with
emphasis on asthma and its severity.

Outcome measurements
Primary endpoint: evaluation of QoL

The mini-rhinoconjunctivitis quality of life ques-
tionnaire (mini-RQLQ) is a disease-specific tool
that is reproducible, has been validated, and
responds to change.”™ There are 14 items, which
are distributed in five domains: activity limitations
(n=3), practical problems (n=2), nose symptoms
(n=3), eye symptoms (n=3), and other symptoms
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(n=3). Patients were asked to consider how they
have been during the week preceding the visit to
the doctor and to choose the score best reflecting
their status on a seven-point scale (from O=no
impairment to 6=severely impaired). Individual
items are equally weighted. The questionnaire
was completed by the patient at the start of both
visits, before any discussion with the physician and
without his/her help.

Secondary endpoints: evaluation of efficacy

The reflective T5SS for the previous week assessed
the severity of AR by adding the severity score
of five individual symptoms: rhinorrhea, nasal
congestion, nasal itching, sneezing, and eye
itching. Symptom scores were graded according
to a 4-point severity scale: 0=no symptom; 1=
mild (occasionally present but not troublesome);
2=moderate (frequently present and annoying),
and 3 =severe (continuously present and interfering
with work or sleep). The total score ranged from
0 to 15. Patients were asked to fill in the T5SS
questionnaire according to the severity of their AR
symptoms over the weeks preceding the baseline
and the final evaluation.

A second assessment of the severity of the symp-
toms was made using a visual analog scale (VAS)
presented as a horizontal box, 100 mm in length
and anchored by word descriptors at each end.
The horizontal box was divided into 10 successive
10-mm-length boxes containing scores ranging from
1 to 10 (10-point VAS). The words “not bothersome
at all” were placed at the left end of the scale and
“very bothersome” at the right end of the scale.
At the initial and final visits, the patients rated the
severity of their global AR symptoms during the last
24 hours by ticking the appropriate box. The VAS
has been validated for the quantitative evaluation
of the severity of combined AR symptoms and its
progress under treatment in primary care."” Physi-
cians rated the severity of AR according to the ARIA
severity classification, which takes into account the
severity of the symptoms and their impact on daily
life (performance at school and work, and quality
of sleep). The AR was classified as “mild” or
“moderate/severe” at the initial and final visits."""

Secondary endpoints at the final visit: overall
efficacy and compliance

The global response to treatment was assessed by
the patient at the final visit with a 5-point Likert
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scale: complete relief, marked relief, moderate
relief, slight relief, or no relief. The patient was
asked to consider the entire time period between
the inclusion visit and the final visit. Rupatadine
compliance was estimated by the physician as very
good (=80% of tablets were taken by the patient),
good (<80% and >50%), or bad (<50%). The use of
any rescue treatment for nasal and eye symptoms
was recorded.

Secondary endpoint: evaluation of safety

As usual, physicians made decisions about the
reporting of adverse drug reactions (ADRs) and
the adequate treatment of the reaction. These
spontaneous reports were sent to the Marketing
Authorization Holder and were reported to the
national pharmacovigilance authority.

Statistical analysis
Eligibility of patients

Even if data were missing in the CRF, patients
were considered for eligibility if the following data
were available: sex and age of the patient, type of
AR, and full completion of the mini-RQLQ at the
baseline and final visits. No extrapolation of missing
values was made, but there were self-explanatory
corrections derived from the available information.
Patients were entered in the safety database if the
sex and age were available and if the administration
of at least 1 tablet of rupatadine was confirmed.
Baseline characteristics of patients were de-
scribed using the mean standard deviation, and dis-
persion for quantitative variables. The frequency
distributions of the ordinal and nominal variables
were described by numbers, percentages, and exact
95% confidence intervals. Data were given for all
patients and broken down by type of AR: IAR/PER.

Treatment effects

Comparisons were carried out between the baseline
and the 6 week visit, first on the total study
population, and then according to whether the
patient had IAR or PER. The following statistical
tests were used for the comparison of data from
Visit 1 and Visit 2: paired t-test for quantitative
variables and McNemar test for binary variables.
For the comparison of patients with IAR and PER,
an independent t-test was used for quantitative
variables and the Mann-Whitney test for ordinal
variables. P-values of less than 0.05 were considered
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statistically significant. Statistics were generated
using the SAS software, Version 9.2 for Windows.

Results

Patients and baseline characteristics

Of the 3,701 patients included, 4 patients were
excluded due to a mix-up of CRF numbers, and 859
other patients were not taken into account for the
statistical analysis because of violations of inclusion
criteria or lack of the minimal required eligibility
data. Statistics were carried out per protocol on
2,838 patients. There were more women (n=1,555)
than men (n=1,283). The mean age of the whole
population was 40.8+16.1 (SD) years and the mean
BMI was 24.8 kg/m?+4.3 (SD). Both groups (IAR
and PER) were similar. AR was diagnosed as present
from 3 to 10 years in the majority of patients (mean
8.8 years). More patients with PER (n=1,570) than
with TAR (n=1,268) were included. All patients
had sensitivity to indoor or outdoor allergens, with
a high number of polysensitized patients. Allergic
conjunctivitis was the most frequent comorbidity
(25.2%). The combination of asthma with AR was
observed in 21% of the whole patient population.
Asthma was more frequent (25.8%) and more severe
in the PER group. Other clinical characteristics of
the population are reported in Table 1.

Efficacy analyses

QoL

The mean global score for the mini-RQLQ was
2.77 at baseline, and the score decreased to 0.89
after 6 weeks of treatment for the global population
(»<0.001). Although the majority (91%) of patients
affected by PER were in the moderate/severe group
(according to the ARIA severity classification) and,
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Table 1
Baseline clinical characteristics of the patients (n=2,838)
Years since AR diagnosed, mean (SD) ‘ 8.8 ‘ (8.2)
Sensitivity to allergens, % (No.)
Grass pollen 674 | (1912)
House dust mite 51.2 | (1454)
Tree pollen 50.9 | (1444)
Animal dander 21.7 617)
Fungi 7.7 (218)
Others 7.6 (217)
type of AR, % (No.)
Persistent 553 | (1,570)
Intermittent 447 | (1,268)
Comorbidities, % (No.)
Conjunctivitis 252 (715)
Asthma 210 (595)
In persistent allergic rhinitis 25.8 (405)
In intermittent allergic rhinitis 15.0 (190)
Sinusitis 163 (462)
Upper airway infection 10.5 (298)
Other 2.3 (66)
Otitis media 2.0 57
type of asthma, % (No.)
Intermittent mild 57.9 (304)
Persistent mild 20.8 (109)
Persistent moderate 189 (99)
Persistent severe 2.5 (13)

therefore, potentially less responsive to any HI-
antihistamine drug, PER patients showed a greater
change in the mean mini-RQLQ score than IAR
patients (p<0.001) (Table 2). Interestingly, in the
subgroup of patients with very good rupatadine-
treatment compliance (n=1,999), there was a
greater decrease in mini-RQLQ scores than in the
global study population (n=2,838); thus, there was

Table 2.

Mean scores on the mini-RQLQ before and after treatment.

Score Baseline Final visit Absolute p value
difference

Mean (SD) Mean (SD)
Whole population (n=2.,838) 2.77 (1.01) 0.89 (0.75) - 1.88 p<0.001
Persistent allergic rhinitis (n=1,570) 2.99 (0.99) 1.01 (0.79) -1.98 p<0.001
Intermittent allergic rhinitis (n=1,268) 2.49 0.97) 0.73 0.67) -1.76 p<0.001

Mini-RQLQ: mini-rhinoconjunctivitis quality of life questionnaire.
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Table 3.
Overall scores of the five domains of the mini-RQLQ, before and after treatment for the whole population (n=2,838).
Daily Discomfort Nasal Eeye Other
activities symptoms symptoms symptoms
Baseline
Mean score (SD) 3.32(1.18) 3.39 (1.24) 3.54 (1.13) 2.26 (1.54) 1.54 (1.37)
Final visit
Mean score (SD) 1.20 (0.98) 1.12 (0.96) 1.12 (0.93) 0.57 (0.81) 0.50 (0.76)
p value p<0.001 p<0.001 p<0.001 p<0.001 p<0.001

Mini-RQLQ: mini-rhinoconjunctivitis quality of life questionnaire.

a treatment/efficacy relationship (data not shown).
In this large subgroup, the proportion of patients
achieving a clinically significant score decrease of at
least 0.5 in the mean mini-RQLQ score was 96.9%
(n=1,938),97.3% in the PER group (n=1,106) and
96.5% in the IAR group (n=832). The decrease in
score after treatment was statistically significant for
each of the five mini-RQLQ domains (p<0.001), as
shown in Table 3, and greater for the PER group
than the IAR group (p<0.001).

Severity of allergic rhinitis symptoms: T5SS

The T5SS at baseline was 9.53 (n=2,838), and
the score decreased to 3.32 at the end of treatment
(n=2,763) (p<0.001). Total scores were distributed
into 4 classes to better illustrate their evolution
in time. At baseline, the first class “very mild
symptoms” (score from 0 to 5) was absent, according
to the inclusion criteria. The second class “mild
symptoms” (score from 6 to 8) included 35% of
the patients (n=994) and the third class “moderate
symptoms” (score from 9 to 11) included 46.8%
(n=1,329). The fourth class “severe symptoms”
(score from 12 to 15) included 18.1% of the patients
(n=515). After treatment, 71.7% of the patients with
severe symptoms, 83.6% with moderate symptoms,
and 94.4% with mild symptoms migrated to the
very mild symptoms class. The progress of the
IAR and PER patients is illustrated in Figure 1 and
Figure 2, respectively. The proportion of patients
with severe nasal congestion (score 3) was 23.7% at
baseline and 0.7% after treatment in the IAR group,
and 39.6% at baseline and 1.7% after treatment in
the PER group.

Severity of allergic rhinitis symptoms: VAS

Changes in symptom severity over the previous
24 hours were assessed by patients with a 10-point

Intermittent Allergic Rhinitis

A

moderate
46%

n=580

B  baseline 6 weeks

C baseline 6 weeks

Figure 1.
Evolution of symptom severity in IAR patients after 6 weeks
of treatment with rupatadine: A: evolution of mild symptoms
from baseline; B: evolution of moderate symptoms from base-
line; C: evolution of severe symptoms from baseline.
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Persistent Allergic Rhinitis

A

B baseline 6 weeks

Persistent Allergic Rhinitis

moderate
B%

n=326

moderate
48%
n=743

severe
2%

6 weeks

C baseline

Figure 2.
Evolution of symptom severity in PER patients after 6 weeks
of treatment with rupatadine: A: evolution of mild symptoms
from baseline; B: evolution of moderate symptoms from base-
line; C: evolution of severe symptoms from baseline.

VAS. The mean initial score of 7 decreased to 2.82
at the final visit (»p<0.001). The observed change
was statistically greater for the PER group than for
the IAR group (-4.37 vs -3.94, p<0.001).

Severity of allergic rhinitis symptoms: the aria
classification

According to the physicians at baseline (n=2,828),
AR was classified as mild in 23.5% of the patients
and moderate/severe in 76.5%. The proportion of
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patients considered moderate/severe was higher in
the PER group (90.6%) than the IAR group (59%).
For the overall study population, a high percentage
of patients in the moderate/severe group progressed
to the mild group (73.6%,n=1,563, p<0.001) after
treatment (72.4% of the PER patients and 75.9% of
the IAR patients).

Compliance

Compliance for the treatment of rupatadine (10 mg,
once a day) was very good in 72.2% of patients
who took =80% of the tablets, and good in 25.5%
of patients who took between 50% and 80% of the
tablets. Compliance was significantly better in PER
patients compared with AR patients (p=. 0.006).

Use of rescue drugs

One patient out of 3 (32.8%) occasionally used a
rescue drug during the study. This applied more
to patients affected by PER than IAR (38% vs
26.4%, respectively). Among the chosen rescue
drugs, INS and nasal decongestants were used by
18.5% and 10.4% of the populations, respectively.
When another Hl-antihistamine was added to
the treatment (only in 4.1% of the population),
cetirizine (28.8%) or levocetirizine (36.9%) was
most commonly prescribed.”?!

Overall therapeutic response

The therapeutic responses evaluated by the patients
(n=2,768) were: complete relief in 21% of the
patients, strong relief in 62%, moderate relief
in 13%, some relief in 3%, and no relief in 1%.
Complete relief was higher in IAR than in PER
patients (27.7% vs 15.5%, p<0.001).

Evaluation of safety

Thirty spontaneous reports of 45 ADRs were
received; although, no serious ADR was reported.
The most common side effect was somnolence
(0.1% in the intention to treat (ITT) population).

Discussion

This is the first prospective, observational, non-
interventional study conducted in a wide cohort of
adult patients suffering from IAR or PER, according
to the ARIA classification, and treated for 6 weeks
with rupatadine. This study was performed,
analyzed, and published according to the standards
recommended in European guidelines and recent
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literature.”®'* Baseline and outcome measurements
were made with disease-specific and validated
scales, and recorded on standardized CRFs. A
total of 2,838 patients included in the study were
affected by confirmed AR, which was diagnosed 3
to 10 years previously in the majority of patients,
and all patients had sensitivity to specific allergens,
with a high rate of polysensitization.

The severity of AR symptoms was moderate-
severe (score =9) in 64.9% of the patients, according
to the T5SS (score from O to 15), and rated 7 on a
10-point VAS.” Patients considered the impact of
the disease on their QoL as moderate, with a mean
score of 2.77 on the mini-RQLQ (score from 0 to
6). Accordingly, when using the ARIA classification
that takes into account both the severity of the
symptoms and their impact on daily life, physicians
diagnosed 44.7% of patients as having IAR and
55.3% as having PER. As expected, PER patients
were more affected in all measurements compared
with IAR patients, particularly regarding the total
symptom score (T5SS), where a higher proportion
of patients were rated as severe (PER 13.2% vs
TIAR 0.7%) and had a severe score (score 3) for
nasal congestion (PER 40% vs IAR 24%). An
ARIA severity score of moderate/severe was more
frequent in the PER patients than the IAR patients
(91% vs 59%, respectively). More patients with
PER had concomitant asthma (26% vs 15%) and
were affected by persistent moderate or severe
asthma (27% vs 9%) compared with IAR patients.

After 6 weeks of treatment with 10 mg rupatadine,
once a day, all outcome parameters improved sig-
nificantly: mini-RQLQ (p<0.001), T5SS severity
(p<0.001), VAS for symptom severity (p<0.001),
and ARIA severity classification (p<0.001). Com-
pliance in daily life was very good in 72.2% of
patients, and only a few minor adverse effects
were reported. Consequently, the therapeutic re-
sponses reported by the patients were complete
relief in 21% of patients and strong relief in 62%.
Few patients with very good compliance failed
to reach the clinically significant threshold, a
0.5 point decrease (improvement) in QoL score
(whole population: 3.1%, IAR: 3.5%, and PER:
2.7%).Only 35 patients (1.3%) still had severe nasal
congestion after treatment (score 3 on T5SS), and
their condition could be considered uncontrolled.
The rates of patients with severe nasal congestion
decreased from 23.7% to 0.7% in IAR patients,
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and from 39.8% to 1.7% in PER patients. This
change is substantial, given that second-generation
H1-antihistamines are not considered the most
efficient way of controlling this symptom. Safety
was very good, with only minor adverse effects,
but underreporting was likely, as is usually the
case with spontaneous reporting in normal clinical
practice.

Data from this observational study are similar
to a previously published Spanish observational
clinical study with rupatadine, which included both
IAR and PER patients (n=360).*?' Valero et al.*?
showed that a 4 week treatment session with 10 mg
of rupatadine left only 3.6% of patients in the severe
category. The mean global T4SS score decreased
from 8.2 to 3.1 (»p<0.0001), compared with 8.01 to
2.88 (p<0.001) in this study. As in the present study,
all items of another QoL scale showed a statistically
significant decrease (p<0.0001).> In a pilot study
of PER published in 2010, Ciprandi et al.” showed
a statistically significant decrease in nasal obstruc-
tion (p=.0.0015), confirmed by rhinomanometry,
in 20 patients after a 3 week treatment session.
A double-blind study of PER that included
543 patients treated with rupatadine for 12 weeks
showed a 61% reduction of the mean score for the
RQLQ (p<0.016), similar to the decrease of 72% in
the mean score of the mini-RQLQ (p <0.001) in the
present study.*

In summary, this observational, non-interven-
tional, prospective study that included a wide
cohort of AR patients confirmed the clinical benefit
of rupatadine when prescribed in real-life clinical
practice. The QoL of patients was statistically
improved in both the IAR and PER groups
(»<0.001), and there was a significant reduction in
even the most severe AR symptoms, including nasal
congestion. There was also a good safety profile.
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