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Abstract
Background: Non-sedating H1-antihistamines (nsAH) are the most commonly used 
treatment for chronic spontaneous urticaria (CSU). Many patients use them as on-
demand (OD) therapy rather than a maintenance treatment. Here, we compared OD 
versus daily maintenance treatment with the nsAH rupatadine, assessed the efficacy of 
rupatadine updosing, and investigated potential long-term disease-modifying effects.
Methods: This multicenter, randomized study consisted of 2 weeks of screening, 
8 weeks of double-blind treatment, and 6 weeks of treatment-free follow-up (OD 
allowed). Adult patients were randomized to 10 mg rupatadine OD or 10 mg rupatadine 
daily. At Week 4, if patients did not have a complete response, they switched from 10 
to 20 mg rupatadine daily or underwent sham updosing (patients on 10 mg rupatadine 
OD). The primary aim was to compare CSU disease activity at the end of follow-up 
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1  |  INTRODUC TION

Chronic spontaneous urticaria (CSU) is a common, distressing, itchy 
skin condition of long duration.1,2 Due to severe pruritus and the 

highly fluctuating, unpredictable nature, CSU can drastically affect 
patients' quality of life (QoL).3,4 Urticaria is a predominantly mast-cell 
driven disease,5 with the release of histamine, lipid mediators includ-
ing platelet-activating factor (PAF), and inflammatory cytokines, which 

between daily versus OD. Additionally, we assessed the efficacy of rupatadine 
updosing. Major outcomes were disease activity, CSU-related quality of life (QoL), 
and disease control.
Results: At Week 4, disease activity and QoL significantly improved in daily versus 
OD-treated patients. Updosing of rupatadine did not improve the mean disease 
activity, but the number of complete responders increased during updosing from 5% 
to 22%. At the end of follow-up, the disease activity of patients treated OD versus 
daily was not significantly different.
Conclusions: Daily rupatadine treatment significantly improved CSU disease activity 
and QoL during treatment versus OD treatment but not after discontinuation of 
rupatadine, indicating the benefits of a daily maintenance nsAH schedule.

K E Y W O R D S
chronic spontaneous urticaria, disease activity, on-demand, rupatadine, updosing

G R A P H I C A L  A B S T R A C T
This study assessed the longer term potential disease-modifying effects of rupatadine, evaluated the effects of updosing, and compared 
daily versus OD treatment in patients with CSU. Daily rupatadine treatment significantly improved CSU disease activity and QoL during 
treatment versus OD treatment but not after discontinuation of rupatadine. Updosing rupatadine from 10 to 20 mg increased the number of 
complete responders but did not improve the overall disease activity.
Abbreviations: CSU, chronic spontaneous urticaria; OD, on-demand; QoL, quality of life; vs., versus
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cause sensory nerve activation, vasodilation, extravasation, and the 
recruitment of eosinophils, basophils and other inflammatory cells.1

The daily use of a second-generation, non-sedating H1-
antihistamine (nsAH) is the recommended first-line treatment in 
CSU.1 However, many patients use antihistamines as needed, that 
is, on-demand (OD), rather than taking them as daily, preventive 
control medication. Studies in allergic rhinitis have indicated that 
nsAHs control symptoms better and with higher efficacy if taken 
daily rather than OD for symptomatic relief.6–8 However, only a few 
studies exist in CSU comparing these two treatment approaches. 
A small study demonstrated that daily treatment with the nsAH 
desloratadine significantly improved QoL at 4 and 8 weeks post-
randomization compared to OD treatment in CSU.9 Together, these 
data indicate that the treatment schedule can strongly influence 
outcomes, but the superiority of daily versus OD nsAH treatment in 
CSU is yet to be confirmed.

Achieving sufficient control over urticaria symptoms often re-
quires updosing to a higher than licensed nsAH dose.10–13 Patients 
can increase the standard dose fourfold, which is more effective in 
certain types of chronic urticaria10,11,13; however, in many cases, up-
dosing neither controls nor suppresses symptoms.14

The mode of action of nsAHs suggests a purely symptom-
atic therapeutic effect, but there are hints of potential disease-
modifying effects resulting from long-term treatment. One study 
demonstrated that 3-month continuous maintenance nsAH therapy 
in patients with CSU resulted in a lower recurrence rate after discon-
tinuation than the same treatment for only 1 month.15

Rupatadine is an oral nsAH indicated for the relief of urticaria 
in adults and children ≥2 years old.16,17 It suppresses histamine H1 
and PAF,18–20 thought to contribute to the major signs and symptoms 
of CSU.21 Furthermore, rupatadine inhibits early- and late-phase in-
flammation,20,22 thus producing fast and long-lasting symptomatic 
relief with once-daily dosing.23 It is effective and well tolerated in 
the treatment of urticaria up to 1 year at 10 mg,24,25 and has a nota-
ble improvement in disease activity when the dose is increased up 
to 20 mg.26

Here, we sought to assess the longer term potential disease-
modifying effects, assess the effects of updosing, and compare OD 
versus daily treatment to evaluate the efficacy of rupatadine in pa-
tients with CSU.

2  |  METHODS

2.1  |  Trial design

This multicenter, randomized, double-blind, dose-escalating study 
on the efficacy, safety, and long-term outcomes of OD versus daily 
treatment of CSU with rupatadine was conducted at urticaria cent-
ers across Germany and Spain.

Figure 1 shows the study design, which consists of a screening phase 
(2 weeks), treatment phase (8 weeks), and a follow-up phase (6 weeks). 
Patients were randomized 1:2 into one of two blinded treatment arms 

at the end of the screening phase: Group A1 received 10 mg rupata-
dine OD (one placebo tablet daily/one OD rupatadine 10 mg tablet if 
required); Group B1 received 10 mg rupatadine daily (one 10 mg rupa-
tadine tablet daily/one OD placebo tablet if required). At Week 4 (after 
2 weeks of treatment), the investigator assessed the patient's response 
to treatment: if patients had a complete response (UAS7 = 0), they re-
mained in Groups A1 or B1. If there was no remission, patients from 
Group A1 switched to Group A2, which was only a sham (false) change 
(they remained on 10 mg rupatadine OD [two placebo tablets daily plus 
one 10 mg rupatadine tablet if required]) and patients from Group B1 
(10 mg rupatadine daily) switched to Group B2 (20 mg rupatadine daily 
[two 10 mg rupatadine tablets daily plus one OD placebo tablet if re-
quired]). After the end of the treatment phase at Week 10, all patients 
entered the open label follow-up phase, in which the patients had no 
daily treatment but only OD therapy, that is, they were allowed to take 
a maximum of one 10 mg rupatadine tablet per day if required.

2.2  |  Patients

Patients were eligible for this trial if they were ≥18 years old, had a doc-
umented history of CSU with or without associated angioedema for at 
least 3 days per week over the last 6 weeks prior to screening (urticaria 
symptoms must comprise of wheals and itch), had a weekly Urticaria 
Activity Score (UAS7) ≥6 during the screening phase, had a duration 
of CSU for at least 3 months, and provided written informed consent. 
Women of child-bearing age had to use effective contraception.

Patients were excluded from the trial if their CSU was known to 
be resistant to nsAH at four times the licensed doses, had CSU with a 
known resistance to rupatadine, had dominant inducible urticaria, had 
a history of adverse events (AEs) or hypersensitivity to rupatadine or its 
ingredients, had been taking oral or intravenous corticosteroids within 
a 28-day period prior to screening, had been using depot corticoste-
roids within 3 months of screening, or had been using systemic immu-
nosuppressants within 28 prior to screening. The full list of inclusion 
and exclusion criteria is displayed in Table S1. The study was conducted 
in accordance with the Declaration of Helsinki and the International 
Conference on Harmonization Good Clinical Practice Guidelines.

2.3  |  Study objectives

The primary aim of this study was to compare CSU disease activity 
measured by UAS7 at the end of the follow-up phase (Week 16) be-
tween patients who had been treated with rupatadine OD versus those 
patients who had received daily treatment during the treatment phase.

Other key secondary objectives presented here include the com-
parison of (1) the efficacy of rupatadine 10 mg during the treatment 
phase between patients treated OD versus daily; (2) disease activ-
ity during treatment with rupatadine 10 mg and in patients who re-
ceived updosing to 20 mg (Group B2; paired analysis); (3) UAS7 during 
the follow-up period between patients with a complete response 
(UAS7 = 0) versus those without at the end of the treatment phase; 
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and (4) disease activity during the follow-up phase between patients 
who had been treated OD versus daily in the treatment phase. The 
safety and tolerability of rupatadine 10 mg and 20 mg were also 
assessed.

2.4  |  Study endpoints

UAS7 (range of 0–42), which assesses wheals and pruritus, was used 
to measure disease activity at specified timepoints.27 Achieving a 
UAS7 of 0, measured at Week 4 and 10, was considered as a com-
plete response to treatment. Additionally, disease activity was as-
sessed by the physician global assessment (PGA) with Likert scale 
options: none, mild, moderate, and severe.

The urticaria control test (UCT, range of 0–16) was used to mea-
sure disease control with scores of ≥12 indicating well-controlled 
disease, and scores of <11 indicating poorly controlled disease.28

Patients' CSU-related QoL was measured using the 
Dermatology Life Quality Index (DLQI, scale 0–30)29 and the 
Chronic Urticaria Quality of Life Questionnaire (CU-Q2oL, scale 
0–100 with higher scores indicating more impairment).30 Safety 
assessments were based on physical examinations, vital signs, and 

AE reporting. Assessments were conducted at baseline and Weeks 
2, 4, 10, and 16.

2.5  |  Statistical analysis

The sample size calculation for the primary endpoint of this study 
was highly hypothetical because there was no available evidence to 
base this on. It assumed that the difference between the study arms 
in the follow-up phase is five UAS7 points with a standard deviation 
(SD) of 10 points, a drop-out rate of 20%, and the UAS7 values show 
a normal distribution. For this assumption, the number of patients 
needed per treatment arm was calculated to be 64 (n = 192 patients 
in total). Descriptive statistics for continuous variables are presented 
as mean and SD for sufficiently normally distributed variables, or me-
dian for continuous not sufficiently normally distributed variables. 
For nominal data, absolute and relative frequencies are displayed for 
each category. In case of incomplete data, multiple imputation by 
chained equations with 10 imputed data sets was applied for imput-
ing missing values separated by treatment groups. The variables that 
contributed to the imputation model were age, gender, study sites, 
UAS7, rupatadine intake, UCT, PGA, DLQI, and CU-Q2oL.

F I G U R E  1  Study design.
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The primary outcome was analyzed using generalized estimating 
equations (GEEs) with Gaussian family, identity link function and ex-
changeable correlation structure to account for center heterogene-
ity and adjusted for baseline UAS7. The primary objective was tested 
at a two-sided significance level of α = 0.05. All secondary analyses 
were done in an exploratory framework. No adjustment was made 
for multiple comparisons.

Multilevel mixed linear regression was performed for com-
paring the UAS7 change from baseline (CFB) during the follow-up 
phase between responders and non-responders at Week 10, for 
comparing the UAS7 and QoL change over study periods between 
treatment groups. Multilevel mixed-effects logistic regression was 
applied to compare of disease control (UCT ≤ 11) and multilevel 
mixed-effects ordered logistic regression was performed for com-
paring rates of therapy responders and number of rupatadine intake 
between treatment groups.

PGA was compared between treatment arms using random ef-
fects ordered logistic models to account for center heterogeneity 
and baseline PGA was adjusted in the model.

The number of AEs and comparison of the incidence rates of 
AEs between treatment groups was carried out using the safety set 
by using Poisson regression. All analyses and summaries were per-
formed with Stata version 15/IC (StataCorp, 2017).

3  |  RESULTS

3.1  |  Baseline characteristics were balanced 
between the treatment arms

Overall, 77 patients with CSU were assessed for eligibility, and 63 
patients were randomized to the treatment arms (21 patients in arm 
A1 and 42 patients in arm B1). Finally, 18 patients in the OD arm and 
31 patients in the daily arm completed the study and were analyzed 
as the per-protocol set (Figure S1).

Females comprised 69.8% (44/63) of patients and the mean age 
was 43 years (SD = 15 years). The baseline characteristics, includ-
ing study outcomes (UAS7, DLQI score, CU-Q2oL total score, and 
UCT score), were similar across both study arms. The median res-
cue medication intake during the screening phase was higher in the 
OD arm (rescue medication intake on 4 days) compared to the daily 
treatment arm (rescue medication intake on 1 day). In contrast, from 
the physician's perspective, more patients in the daily treatment 
arm had severe disease activity versus the OD arm in the screening 
phase (PGA, 26.2% vs. 9.5%; Table 1).

3.2  |  At Week 16, no difference was observed 
in disease activity between patients receiving daily 
treatment versus OD treatment

At the end of the follow-up phase (Week 16), the primary endpoint 
was not met; patients who had been treated OD versus daily until 

TA B L E  1  Comparison of baseline demographics and 
characteristics between the OD and daily treatment arms.

Baseline 
characteristics

Rupatadine 
10 mg OD 
(n = 21)

Rupatadine 
10 mg daily 
(n = 42)

Total 
(n = 63)

Gender, n (%)

Male 9 (42.9%) 10 (23.8%) 19 (30.2%)

Female 12 (57.1%) 32 (76.2%) 44 (69.8%)

Age (years)

Mean (SD) 42 (16) 43 (15) 43 (15)

Minimum, 
maximum

21, 72 19, 69 19, 72

Weight (kg)

Mean (SD) 78.8 (13.6) 74.5 (15.2) 75.9 (14.7)

BMI (kg/m2)

Mean (SD) 27.1 (4.9) 26.4 (5.4) 26.6 (5.2)

Urticaria history

Duration of CSU (months)

Median (IQR) 22 (8–36) 24 (7–60) 24 (7–52)

Comorbid Sympt. 
Derm., n (%)

4 (19.1%) 4 (9.52%) 8 (12.70%)

Comorbid Chol. 
urticaria, n 
(%)

1 (4.8%) 3 (7.14%) 4 (6.35%)

Comorbid Cold 
urticaria, n 
(%)

- 1(2.38%) 1 (1.59%)

Comorbid 
Pressure 
urticaria, n 
(%)

- 3 (7.14%) 3 (4.76%)

Urticaria activity 
score (UAS7), n

20 40 60

Mean (SD) 19 (10) 18 (9) 19 (9)

Number of days 
with rescue 
medicine 
intake (during 
screening 
phase), n

21 41 62

Median (IQR) 4 (0–5) 1 (0–3) 2 (0–4)

Dermatology Life Quality Index (DLQI)

Median (IQR) 8 (3–11) 9 (7–13) 9 (5–12)

Chronic Urticaria Quality of Life Questionnaire (CU-Q2oL)

Mean (SD) 37 (23) 35 (16) 36 (18)

Median (IQR) 38 (16–49) 34 (24–48) 35 (21–49)

Urticaria control test (UCT)

Mean (SD) 7 (2) 7 (3) 7 (3)

UCT ≤ 11 21 (100.0%) 41 (97.6%) 62 (98.4%)

Physician global assessment (PGA) of disease activity, n (%)

Mild 4 (19.1%) 8 (19.0%) 12 (19.1%)

Moderate 15 (71.4%) 23 (54.8%) 38 (60.3%)

Severe 2 (9.5%) 11 (26.2%) 13 (20.6%)
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Week 10 had only minor differences in UAS7 disease activity (15.9 
vs. 12.1, p = .122; Figure 2). Additionally, at Week 16, no difference 
was observed in UAS7 between patients who had achieved a com-
plete response (UAS7 = 0) versus those with no response (all other 
patients) at the end of the treatment phase at Week 10.

The UAS7 of the previously treated OD patients slightly de-
creased, along with an increase in their rupatadine intake, while the 
UAS7 of the previously treated daily arm increased, alongside a de-
crease in their rupatadine intake (Figure 2). This was mirrored in the 
CSU-related QoL, which improved slightly further in patients pre-
viously treated with OD with an increase in their rupatadine intake 
and subsequently slightly worsened in patients previously treated 
daily, alongside a decrease in their rupatadine intake. No difference 
in disease activity was observed with PGA, UCT, or QoL (Table 2).

3.3  |  Updosing rupatadine until Week 10 
did not improve UAS7 but increased the number of 
complete responders

All the OD-treated patients changed to sham updosing (A2) at the end 
of Week 4, meaning they remained on the same schedule of 10 mg ru-
patadine OD. In the daily treatment arm, 36 patients (34 of whom were 
included in the analysis) changed to the real updosing arm (B2; one pa-
tient who did not reach complete remission at Week 4 falsely stayed in 
the 10 mg treatment arm with two complete responders). The updosing 
of rupatadine did not significantly improve the UAS7 between Week 4 
and Week 10; this was also true for the sham updosing (Table 3).

However, at Week 10, the updosing of rupatadine from 10 to 
20 mg led to an increase in the number of complete responders by 

six patients to a total of eight (22%; Table 4), and a mean UAS7 CFB 
of −15.6 in responders versus −5.1 in non-responders (Table  S2). 
Additionally, there was a UAS7 reduction of ≥75% by five patients to 
15 (41%). This is supported by the proportion of patients (42%) with 
a UCT score of ≥12 (indicating well-controlled disease) in the daily 
treatment arm at Week 10 (Table S3).

3.4  |  Treatment with daily rupatadine resulted in 
significantly improved disease activity versus OD 
treatment at Week 4

At baseline, patients had comparable UAS7 in the OD and daily 
treatment arms (19 and 18, respectively); at Week 4, the mean UAS7 
had significantly improved in the daily treatment arm versus the OD 
arm (10.0 vs. 18.6; p = .001; Table 3). As with the UAS7 results, the 
CSU-related QoL significantly improved with daily versus OD treat-
ment at Week 4: DLQI 4.8 versus 7.6 (p = .047) and CU-Q2oL was 
21.2 versus 32.6 (p = .015), respectively (Table 2).

3.5  |  The safety profile was similar between the 
daily and OD treatment arms

There were no significant differences between the OD versus daily 
treatment arms in the overall frequency of AEs (Table S4). Overall, 
81 AEs were reported in the study, with no AEs reported in the 
10 mg rupatadine daily arm. In the 20 mg rupatadine daily treatment 
arm and the 10 mg rupatadine OD arm, the most common AEs were 
tiredness and headache, respectively. Fatigue did not increase with a 

F I G U R E  2  Disease activity and weekly intake of rupatadine in patients treated OD versus daily throughout the study. Until Week 10 (visit 
4) double blind design, up from Week 10 open label treatment of both patient arms OD. Mean and 95% CI error bar of the UAS7 changed 
over the study between treatment arms. Posthoc analysis based on GEE with adjusted for baseline UAS7 and center heterogeneity and 
based on multiple imputations. # rupatadine 10 mg (n = 3) and 20 mg (n = 36) in daily arm. ¥Post-hoc analysis based on GEE with adjusted for 
baseline UAS7 and center heterogeneity and based on multiple imputations. *Regarding the adjustment for the baseline UAS7, the effect 
of treatment between the absolute value at the different follow-up time or the changes from baseline should be the same result, therefore 
the treatment effect was taken from the UAS7 changes from baseline analysis. #Rupatadine 10 mg (n = 3) and 20 mg (n = 36) in daily arm. 
**Number of placebo intake in daily continuously group (maximum intake at Week 4 = 6 and Week 10 = 6). Based on multilevel mixed-effects 
ordered logistic regression with 2 random intercepts for study center and patient, there were no substantial differences of rupatadine intake 
during the follow-up phase between treatment groups (p-value = .084) and almost no differences during the follow-up time (p-value = .796).
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more frequent intake, or an increased dose of rupatadine and head-
ache appeared more commonly in female patients during rupatadine 
updosing.

The incidence rate of AEs in the 20 mg rupatadine daily arm and 
the 10 mg rupatadine OD arms were 11.83 per 100 person-weeks 
(95% confidence interval [CI]: 8.91–15.40 per 100 person-weeks) 

TA B L E  2  Comparison of health-related quality of life impairment and PGA.

Rupatadine 10 mg OD 
(n = 19)

Rupatadine 20 mg Daily 
(n = 39)

Mean difference between 
groups (Daily–OD)

p-Value*Mean (95% CI) Mean (95% CI) Mean (95% CI)

DLQI

Baseline 9.5 (6.0–13.1) 9.1 (7.7–10.4) - -

Week 4 (Visit 3) 7.6 (4.8–10.4) 4.8 (3.3–6.3) −2.4 (−4.7 to −0.03) .047

Week 10 (Visit 4) 6.9 (3.9–10.0) 4.0 (2.5–5.5) −2.6 (−5.0 to −0.2) .033

Week 16 (Visit 5) 5.7 (2.8–8.6) 5.1 (3.3–6.9) −0.2 (−2.7 to 2.2) .852

CU-Q2oL

Baseline 38.6 (27.7–49.6) 35.2 (30.3–40.1) - -

Week 4 (Visit 3) 32.6 (23.9–41.2) 21.2 (16.1–26.3) −8.9 (−16.1 to −1.8) .015

Week 10 (Visit 4) 29.7 (19.8–39.6) 19.9 (14.6–25.1) −7.4 (−14.5 to −0.2) .044

Week 16 (Visit 5) 25.9 (16.4–35.4) 24.2 (17.9–30.5) 0.7 (−6.7 to 8.2) .844

PGA, n (%)

None

Week 4 0 (0.0) 1 (2.6) <.001

Week 10 2 (10.5) 11 (29.7) .024

Week 16 1 (5.6) 2 (6.5) .319

Mild

Week 4 1 (5.3) 27 (69.2)

Week 10 11 (29.7) 17 (46.0)

Week 16 1 (5.6) 2 (6.5)

Moderate

Week 4 14 (73.7) 11 (73.7)

Week 10 8 (42.1) 2 (8.1)

Week 16 5 (27.8) 10 (32.3)

Severe

Week 4 4 (21.1) 0 (0.0)

Week 10 2 (10.5) 6 (16.2)

Week 16 1 (5.6) 0 (0.0)

*Post-hoc analysis based on multilevel mixed-effects linear regression with 2 random intercepts for study center and patient with adjusted for 
baseline PGA, DLQI or CU-Q2oL, and based on multiple imputations.

UAS7

Rupatadine 
10 mg OD

Rupatadine 
20 mg Daily

Group difference 
(Daily–OD)

Mean (SD) Mean (SD) Mean (95% CI) p-Value

Complete case analysis n = 19 n = 34*

Week 4 (Visit 3) 18.6 (9.7) 10.4 (7.6)

Week 10 (Visit 4) 15.2 (11.4) 10.7 (9.8)

UAS7 change from Week 4 
(Week 10–Week 4)

−3.4 (6.6) 0.3 (7.8) 3.7 (−0.4 to 7.9) .078**

p-Value within group .038 .861

*36 cases but two patients were missing UAS7 scores; **Adjusted for baseline UAS7.

TA B L E  3  Comparison of the mean 
UAS7 in the 34 and 19 patients who 
underwent updosing to rupatadine 20 mg 
and sham-updosing (rupatadine 10 mg 
OD).
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and 9.96 per 100 person-weeks (95% CI: 6.51–14.60 per 100 
person-weeks). There was only one event with a Grading according 
to CTCAE of 3. This patient had epigastric pain that was unlikely 
related to the study medication.

4  |  DISCUSSION

The present study aimed to address three main questions regard-
ing the use of rupatadine for the treatment of CSU: (1) the potential 
disease-modifying effects; (2) the effects of normal dosing versus 
updosing of rupatadine, and updosing in patients who do not reach 
complete remission under normal dosing, and (3) the comparison of 
OD versus daily treatment. We will discuss each outcome below.

The treatment arms were well balanced at baseline except for the 
intake of rescue medication during the screening phase, which was 
higher in the OD arm versus the daily treatment arm (four doses vs. 
one dose and the physicians' scored more patients in the daily treat-
ment arm with severe disease activity compared to the OD arm (PGA 
rated as 26.2% vs. 9.5%), so this imbalance should be accounted for 
when interpreting the results. Additionally, the limited sample size 
should be considered when interpreting the results. For the statisti-
cal assumptions in the methods to be fully valid, a total sample size 
of 192 patients was required; however, only 63 patients overall were 

included in the analysis. This was partly due to the expiration of the 
study medication before the intended sample size was reached.

According to the current treatment guidelines for chronic 
urticaria,1 the first-line treatment is a standard-dose second-
generation H1-antihistamine, which is increased up to 4× the 
dose if needed. Second-generation H1-antihistamines, such as 
desloratadine and fexofenadine, have over 40 years' worth of ev-
idence in clinical use. Their safety has been extensively studied 
in randomized, controlled trials,31,32 mainly in allergic rhinitis, and 
good tolerance of rupatadine has been demonstrated at higher 
doses.33 At the end of the follow-up period, there was no differ-
ence in disease activity between those treated OD and daily. Daily 
dosing appears to provide significant benefits while a patient is 
undergoing treatment but does not provide a longer term advan-
tage after treatment ceases. There was no longer term advantage 
in patients who reached remission under treatment versus those 
who did not. This was also true for disease activity measured by 
the PGA, UCT, and QoL. Together, these results suggest that there 
is no long-term disease-modifying effect of rupatadine regardless 
of the treatment schedule, and rupatadine, therefore, appears to 
be effective against CSU during active treatment only. It is, how-
ever, possible that for significant differences in the attenuation 
of symptoms to become evident, a longer treatment period is re-
quired, especially as some patients' inflammatory symptoms do 
not respond immediately to nsAHs.

Updosing of rupatadine did not lead to further significant re-
ductions in CSU activity by the end of the treatment phase. The 
same was true for sham updosing. However, rupatadine updosing 
led to a 22% increase in the number of complete responders and 
an increase in patients achieving ≥75% UAS7 reduction. The incon-
sistency of the UAS7 results and the responder rates/UCT results 
is likely explained by six patients in the daily treatment arm having 
severe disease activity at Week 10 but not at Week 4, as rated by 
the physicians (PGA).

Two weeks of treatment with daily rupatadine resulted in sig-
nificantly improved disease activity compared with OD treatment. 
These results indicate that during treatment, patients achieved bet-
ter control over their CSU activity when treated with a daily mainte-
nance rupatadine schedule. One study has shown that the beneficial 
effects of nsAH given OD appear to be low, and thus, a preventive 
treatment strategy should be considered in CSU.12 Our aim to test 
the hypothesis of OD versus daily treatment arose from literature 
showing that a preventive nsAH treatment schedule was more ef-
fective and had longer term benefits than OD therapy in allergic rhi-
nitis.6–8 However, contradictory results have also been reported in 
allergic rhinitis.34 The data presented in our study reinforce the Grob 
et al. results9; we demonstrate significantly reduced disease activ-
ity of CSU and better QoL in patients treated with daily rupatadine 
versus OD. This could be because antihistamines work better if they 
are already bound to the receptor when the histamine is released in 
urticaria patients. If the medication is taken only when the histamine 
has already been released and has activated its receptors, antihista-
mine could be less effective.35 Additionally, it follows that UAS7 is 

TA B L E  4  Comparison of the proportion of patients with 
response (based on the UAS7).

Percentage of patients 
with UAS7 response

Rupatadine 
10 mg OD

Rupatadine 
20 mga 
Daily p-value*

Response at visit 3 
(Week 4)

n = 18 n = 37 .008

Complete response 0 (0.0%) 2 (5.4%)

75%–99% response 0 (0.0%) 8 (21.6%)

50%–74% response 2 (11.1%) 7 (18.9%)

<50% response 16 (88.9%) 20 (54.1%)

Response at visit 4 
(Week 10)

n = 18 n = 37 .049

Complete response 2 (11.1%) 8 (21.6%)

75%–99% response 1 (5.6%) 7 (18.9%)

50%–74% response 2 (11.1%) 4 (10.8%)

<50% response 13 (72.2%) 18 (48.7%)

Response at visit 5 
(week 16)

n = 17 n = 30 .774

Complete response 0 (0.0%) 1 (3.3%)

75%–99% response 2 (11.8%) 5 (16.7%)

50%–74% response 4 (23.5%) 5 (16.7%)

<50% response 11 (64.7%) 19 (63.3%)

aRupatadine 10 mg (n = 3) and 20 mg (n = 36) in daily continuously group.
*Post-hoc analysis based on multilevel mixed-effects ordered logistic 
regression with two random intercepts for study center and patient 
with adjusted for baseline UAS7.
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higher in patients in the OD treatment group since symptoms must 
be present to trigger the intake, while this is not the case in the daily 
treatment group. The results are supported by the observation that 
the UAS7 of the previously daily-treated patients worsened when 
their rupatadine intake decreased (during the follow-up phase). In 
previously OD-treated patients, UAS7 improved slightly when pa-
tients increased their rupatadine intake, showing a correlation be-
tween dose and effect.

The CSU-related QoL followed the same pattern of UAS7 in 
both arms by improving significantly in patients treated daily com-
pared to those treated OD at Week 4. Subsequently, QoL slightly 
worsened in the previously daily treated patients on decreasing 
their rupatadine intake and improved slightly more in the previ-
ously OD-treated patients on increasing their rupatadine intake. 
These results show that CSU symptoms are a major driver of QoL 
impairment.

There were no significant differences between OD and daily 
treatment arms regarding the overall frequency of AEs. Tiredness 
did not increase with a more frequent intake of rupatadine or an 
increased dose. In contrast, headaches seemed to be more common 
in female patients during rupatadine updosing.

This study shows convincing evidence that a daily treatment reg-
imen with rupatadine is more effective than an OD schedule. In addi-
tion, the results show a tendency towards a higher rate of complete 
responders to rupatadine updosing versus normal dosing. However, 
the study does have certain limitations; we test only one nsAH, 
and since other antihistamines possess different pharmacokinetic 
and pharmacodynamic properties, it cannot be assumed that using 
another nsAH would produce the same results. When interpreting 
the results, the limited sample size should be considered, which was 
partly due to the expiration of the study medication before the in-
tended sample size was reached. Additionally, the treatment period 
lasted only 8 weeks. The potential for any disease-modifying effects 
may take longer to exert its influence and become apparent. Further, 
the manufacturers of rupatadine only allowed us to use up to dou-
ble the standard dose, whereas the urticaria guidelines recommend 
using up to a fourfold dose to gain full benefits. We were not able 
to test this in our study. It is possible that improved effects of up-
dosing or disease-modifying effects were missed compared to the 
real-word use of rupatadine.

In conclusion, patients treated with daily rupatadine had sig-
nificantly improved disease activity compared with OD treatment, 
which continued to improve until treatment was stopped. Updosing 
rupatadine did not improve its effectiveness but slightly increased 
the number of complete responders. However, after treatment had 
ceased, rupatadine did not produce any long-term disease-modifying 
effects in CSU. We, therefore, recommend treating patients with 
CSU daily rather than OD rupatadine.
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