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Abstract
Objectives: The effect of rupatadine, a novel H1 antihistamine with platelet-activat-
ing factor antagonist activity, had been demonstrated for itching in Japanese patients 
with chronic spontaneous urticaria, dermatitis, or pruritus in a 12-month, open-label 
clinical trial (JapicCTI-152787). However, patients could have received an updose at 
various timings due to distinct reasons in the study; timing of updose was not evalu-
ated. This study aimed to elucidate the relationship between performance of rupata-
dine and timing of updose.
Methods: For 206 enrolled patients was evaluated the total pruritus score (TPS) to 
Week 2 with 10 mg rupatadine. From Week 3 to Week 52, rupatadine was updosed 
to 20 mg accordingly. Subpopulation was categorized by absence/presence of updos-
ing and timing of updose (Week 3 or ≥Week 5).
Results: Reduction of TPS from baseline to Week 2 in patients updosed at Week 
3 was significantly lower than those given an updose at ≥Week 5 and fixed dose. 
However, significant improvement in the change in mean TPS from 1 week pre-up-
dose to the second week post-updose was achieved regardless of updose timing, 
scoring −0.903 for Week 3 and −0.983 for ≥Week 5 (P < 0.001).
Conclusions: The results inferred the inclusivity of patients who either updosed dur-
ing the earlier phase due to lack of efficacy, or later due to aggravation of symptoms. 
The results of this subgroup analysis produced evidence of appropriateness for using 
10 mg rupatadine as the starting dose, and evaluating the necessity of updose to 
20 mg during the first 2 weeks for nonresponsive patients.
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1  | INTRODUC TION

Allergic skin disorders are mostly accompanied by pruritus, caus-
ing aggravation of dermal and emotional conditions in patients, 
appreciably reducing the QoL.1 With the advancements in the 
studies on the pathophysiology of skin allergies, there are high 
demands for the translation of knowledge to future studies and 
improved treatment algorithms.2 In the EAACI/GA2LEN/EDF/
WAO Guideline for the definition, classification, diagnosis, and 
management of urticaria, updosing of second-generation antihis-
tamines up to fourfold is recommended.3 In patients with pruritus, 
antihistamines are recommended in addition to appropriate skin 
care and other protective measures in Japan.4 However, not many 
studies have focused on the efficacy of updose and its association 
with baseline conditions and timing of response to the drug prior 
to updose.5,6

Rupatadine is a second-generation antihistamine with min-
imal anticholinergic and sedative side effects due to its high 
selective antagonism.7 Rupatadine mechanism of action is char-
acterized by its unique molecular structure: the lutidinyl group, 
which antagonizes platelet-activating factor (PAF) receptors, and 
the piperidinyl group, which antagonizes histamine H1 receptor. 
By its dual pharmacological activity, rupatadine effectively and 
safely alleviates pruritic skin diseases. Efficacious evidence of 10 
and 20 mg rupatadine, as well as favorable safety profile in pa-
tients with cutaneous disorders, has been confirmed in several 
studies.8‒10

In our original 12-month long-term study with the starting 
dose of 10 mg rupatadine (updose to 20 mg after Week 2 was per-
mitted for patients who fell under the criteria for dose increase), 
the results demonstrated that rupatadine significantly alleviates 
itch in adult and adolescent patients with eczema, dermatitis, pru-
ritus, and chronic spontaneous urticaria in short- and long-term 
basis.11 Statistically significant difference in total pruritus score 
(TPS) was achieved between baseline and Week 2 with 10 mg 
rupatadine. Efficacy beyond Week 2 in overall study population 
(inclusive of those administered with fixed dose of 10 mg and 
updosed to 20 mg after Week 2) also remained throughout the 
study. Similar trend was achieved for each subgroup categorized 
by disease type. As in the above results, the former study analy-
sis was conducted on the entire population without the consider-
ation of differences in updose timing, and those between patients 
who experienced aggravation of symptoms and patients whose 
efficacy was not detected within the 2-week treatment period. 
The population also included patients whose dose was fixed at 
10 mg for the entire study. The lack of segregation of such pop-
ulations could have overlooked the association between the per-
formance of rupatadine and characteristics of a potential effect 
factor. Such subgroup analysis could elucidate the effect of rupa-
tadine updosing in patients with disparate conditions. Here, we 
report the results on the additional subgroup analysis of TPS data 
from the former clinical trial.

2  | METHODS

2.1 | Study design

Details on the design, methodology, and results for this study were 
published in other article.11 The original study was a 12-month mul-
ticenter open-label phase III clinical trial conducted to investigate 
the long-term efficacy and safety of rupatadine 10 and 20 mg ad-
ministered once daily for the management of itch associated with 
allergic cutaneous diseases, and plasma concentration in Japanese 
adults and adolescents with chronic spontaneous urticaria, derma-
titis, or pruritus (Japan Pharmaceutical Information Center Clinical 
Trial Information [JapicCTI-152787]). Patients (i) were aged 12 to 
<65 years, (ii) had eczema, dermatitis, pruritus, or chronic spontane-
ous urticaria, (iii) had TPS (the sum of daytime and nighttime pruritus 
scores determined using the grading criteria shown in Table S1) not 
<2 for the last 3 days before the start of treatment, and (iv) had the 
ability to complete the patient diary. Ten milligram rupatadine was 
administered for 2 weeks and then permitted to updose to 20 mg 
once daily at Week 3 or later, if (i) the TPS averaged over the last 
7 days before the study visit was >3 and (ii) the TPS was >4 on at 
least 3 of the 7 days (criteria for updose). Dose reduction from 20 to 
10 mg was left to the discretion of the investigators. Patients who 
were enrolled in the full analysis set (FAS) were those who were 
treated with the study drug at least once and those who were evalu-
ated for at least 1 efficacy variable after the treatment.

This study was performed in accordance with the Declaration 
of Helsinki and Good Clinical Practice Guidelines, reviewed, and ap-
proved by the designated institutional review boards for each study 
site.

3  | SUBGROUP ANALYSIS ON CHANGE IN 
TPS

The primary efficacy endpoint of this clinical trial was the change 
from baseline in the TPS to the 2 weeks of treatment. The effect of 
updose on TPS was assessed using the mean TPS value at the sec-
ond week after updose when the blood concentration of rupatadine 
reached a steady state. For the secondary efficacy endpoint, TPS 
changes from baseline up to Week 52 were evaluated. In the current 
study, analyses focused on the comparison of subgroups classified 
by with or without updosing; patients were divided into two groups 
who were categorized as updosed (updose group, hereafter) and not 
updosed (fixed-dose group, hereafter). Patients in the updose group 
were further divided into two groups by timing of the updosing: (i) 
patients updosed to 20 mg rupatadine at Week 3 (Week 3 group, 
hereafter) and (ii) patients updosed to 20 mg rupatadine at Week 
5 or later (≥Week 5 group, hereafter). No patients were updosed at 
Week 4. In addition to the above, subgroup analysis was conducted 
with the aforementioned groups stratified by disease type (eczema/
dermatitis, pruritus, and chronic spontaneous urticaria).
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3.1 | Statistical analysis

Mean baseline TPS and change in mean TPS were described with 95% 
CI for each group. A two-tailed paired t test at a significance level of 
0.05 was used for the analysis of significance of intragroup change in 
mean TPS. The intergroup comparison of TPS values and change in 
mean TPS between two subgroups of updose timing was performed 
using a two-tailed Student's t test at a significance level of 0.05, and 
comparison between three subgroups of updose timing was per-
formed using the two-tailed Student's t test at a Bonferroni-adjusted 
significance level of 0.0167. Above analyses were repeated with the 
same methods in the subgroup analysis stratified by disease type.

4  | RESULTS

4.1 | Patients

Among the rupatadine-treated, 206 patients, consisting of 132 pa-
tients with eczema or dermatitis, 58 with pruritus, and 16 with chronic 
spontaneous urticaria, were included in the FAS. The demographic and 
baseline data of the FAS are provided in Table S2. Rupatadine was up-
dosed from 10 to 20 mg in 130 patients (63.1%), including 13 (6.3%) 
whose dose was later reduced to 10 mg. There were 172 patients who 
received 12 or more weeks of study treatment. Of these patients, 129 
patients remained in the study up to Week 52. The mean (SD) total 
exposure to rupatadine was 4188.6 (2367.6) mg. The mean (SD) drug 
adherence rate (defined as the percentage of days in which medication 
was taken as indicated) was 96.45% (6.92%). Due to the low sample 
size of patients, chronic spontaneous urticaria was not included in the 
subgroup analysis stratified by disease type.

5  | DISCREPANCIES IN THE BA SELINE 
SCORES

Analysis on the baseline scores showed that the mean [95% CI] 
baseline TPS values were 4.761 [4.581, 4.940] in Week 3 group and 
4.791 [4.524, 5.058] in ≥Week 5 group (Table 1). Comparison with 
fixed-dose group (4.171 [3.923, 4.419]) by paired intergroup analysis 
yielded significantly higher scores at baseline for both Week 3 group 
and ≥Week 5 group (P < 0.001). Conversely, the baseline scores were 
similar in Week 3 group and ≥Week 5 group (P = 0.846).

6  | SUBGROUP ANALYSIS ON TPS OVER 
TIME BY TIMING OF UPDOSE

The effect of 10 mg rupatadine up to Week 2 was analyzed be-
tween fixed-dose group, Week 3 group, and ≥Week 5 group 
(Table 2), respectively. The change in mean TPS [95% CI] from 
baseline showed statistically significant reduction in the fixed-
dose group at Day 3 (−1.237 [−1.600, −0.874]), Week 1 (−1.455 
[−1.810, −1.101]), and Week 2 (−1.920 [−2.287, −1.552]) compared 
to baseline. Similar trend in efficacy of 10 mg rupatadine compared 
to that of the fixed-dose group was observed for ≥Week 5 group; 
the change in mean TPS [95% CI] from baseline at Day 3 (−1.023 
[(−1.385, −0.660]), Week 1 (−1.198 [−1.570, −0.825]), and Week 2 
(−1.525 [−1.917, −1.132]) was statistically significant. The changes 
in mean TPS [95% CI] from baseline for Week 3 group at Day 3 
(−0.376 [−0.600, −0.152]), Week 1 (−0.338 [−0.536, −0.140]), and 
Week 2 (−0.290 [−0.473, −0.106]) were also statistically significant, 
but were smaller compared with those for the fixed-dose group 
(P < 0.001 for all time points) and for ≥Week 5 group (P < 0.001 for 
all time points). This is evident in Figure 1A), showing the change in 
TPS over time up to Week 2.

Nevertheless, the changes in mean TPS [95% CI] from 1 week 
prior to updose to the second week post-updose in both Week 3 
group (−0.903 [−1.168, −0.638]) and ≥Week 5 group (−0.983 [−1.271, 
−0.695]) were statistically significant (P < 0.001; Table S3) and the 
magnitudes of score reduction in the two groups were similar when 
the effect on TPS was compared within the same time window 
around the updose timing (Figure 1B).

7  | SUBGROUP ANALYSIS ON TPS OVER 
TIME BY DISE A SE T YPE

Changes in TPS from baseline in the updose group and fixed-dose 
group in each disease type at Week 2 are as shown in Table S4. The 
change over time in the mean TPS [95% CI] was significantly smaller in 
the updose group (−0.850 [−1.078, −0.622]) compared with the fixed-
dose group (−1.920 [−2.287, −1.552]; P < 0.001). Similar trend was ob-
served when both groups were categorized by patients with eczema/
dermatitis (−0.746 [−0.977, −0.516] vs −1.742 [−2.117, −1.366]) and 
patients with pruritus (−0.794 [−1.320, −0.267] vs −1.697 [−2.434, 
−0.961]); P < 0.001 and P = 0.040, respectively).

TA B L E  1   Comparison of the baseline mean total pruritus score for Week 3 group, ≥Week 5 group, and fixed-dose group

 N Mean SD Min Median Max
95% CI for the 
Mean

P-value*

a b c

Week 3 group 71 4.761 0.758 3.00 4.667 6.33 4.581, 4.940 P < 0.001 P < 0.001 P = 0.846

≥Week 5 group 59 4.791 1.024 2.00 4.667 8.00 4.524, 5.058

Fixed-dose group 76 4.171 1.085 2.00 4.000 8.00 3.923, 4.419

a: Week 3 group vs fixed-dose group, b: ≥Week 5 group vs fixed-dose group, c: Week 3 group vs ≥Week 5 group.
*A two-tailed Student's t test with a Bonferroni-adjusted significance level of 0.0167 was used for intergroup analyses. 
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Similar trend as the above results was observed for the analy-
sis using disease subgroups with categorized updose timing (Week 
3 group and ≥Week 5 group), as seen in the patients with eczema/
dermatitis and pruritus (Figures 2 and 3).

8  | DISCUSSION

Oral antihistamines such as rupatadine, a dual-acting selective oral 
H1 antagonist, are used for alleviating pruritus associated with cuta-
neous diseases safely and promptly.12 However, studies on the effi-
cacy of antihistamine updosing for pruritus-targeting patients other 
than urticaria are scarce.5,6 The current additional subgroup analysis 
focused on the effect of rupatadine on patients with heterogene-
ous characteristics such as varied baseline cutaneous conditions and 
updose timing to 20 mg for the purpose of interpreting the possible 
influence of the said factors on the improvement of symptoms for 
patients suffering from itch.

In the current subgroup analysis, the intergroup difference in the 
baseline TPS values was evaluated in order to interpret the potential 

impact on the performance of 10 mg rupatadine up to Week 2. 
The results show that the baseline value of the fixed-dose group is 
significantly lower, regardless of disease type, compared to Week 
3 group and ≥Week 5 group which scored similar baseline values. 
Concurrently, the comparison of change in mean TPS of the three 
groups showed that fixed-dose group and ≥Week 5 group, with sta-
tistically dissimilar baseline values, had similar patterns in the rate of 
TPS reduction up to Week 2. This finding implicated that baseline 
values of TPS do not necessarily indicate whether treatment with 
10 mg rupatadine will be effective, evident from the lack of con-
sistency in the relationship between reduction in TPS and the level 
of baseline TPS. Alternatively, the similarity of the change in TPS 
from baseline after updosing in Week 3 group and ≥Week 5 group 
(P = 0.846) suggests the efficacy of rupatadine updosing to 20 mg, 
regardless of timing, and baseline TPS. On the other hand, the result 
that the lower CI limits of the mean baseline TPS values for the two 
updosed groups (4.581, 4.524) were higher than the upper CI limits 
of fixed-dose group (4.419) suggests that 20 mg may not be required 
if the baseline score is <4.5 (Table 1). This finding suggests the po-
tential use of the baseline TPS as a pretreatment predictive marker 

F I G U R E  1   A, Change in mean total pruritus score from baseline up to Week 2 in the updose group and fixed-dose group in all subjects. B, 
Change in mean total pruritus score from 1 week prior to updose to 2 week after updose. †††P < 0.001 for Week 3 group vs fixed-dose group 
(Student's t test). ‡P < 0.05, ‡‡P < 0.01, and ‡‡‡P < 0.001 for Week 3 group vs ≥Week 5 group (Student's t test). **P < 0.01 and ***P < 0.001 
for comparison with baseline value (paired t test)

F I G U R E  2   A, Change in mean total pruritus score from baseline up to Week 2 in the updose group and fixed-dose group in patients with 
eczema/dermatitis. B, Change in mean total pruritus score from 1 week prior to updose to 2 week after updose in patients with eczema/dermatitis. 
†††P < 0.001 for Week 3 group vs fixed-dose group (Student's t test). ‡‡‡P < 0.001 for Week 3 group vs ≥Week 5 group (Student's t test)
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for the necessity of updose to 20 mg. Further investigation on this 
matter is worth conducting.

In a subgroup analysis with population stratified by disease type, 
similar pattern was observed in the comparison of fixed-dose group, 
Week 3 group, and ≥Week 5 group.

A recent open study on the effect of rupatadine for chronic sponta-
neous urticarial symptoms provided some evidence on higher efficacy 
of 20 mg rupatadine compared to the standard 10 mg dose.11 In the 
current study, the group of patients updosed to 20 mg rupatadine was 
categorized into two groups to investigate potential difference in the 
efficacy by timing for updose. Results showed that, regardless of the 
efficacy observed during the 10-mg dose period and timing of updose, 
updose to 20 mg improved TPS in a similar manner and magnitude 
(reduction of approximately 0.9 in both groups). Such evidence could 
imply that the results of the subgroup analysis further revealed the ef-
ficacy in using 20 mg rupatadine in patients exhibiting insufficient re-
sponse to 10 mg rupatadine or experiencing aggravation of symptoms.

Evidence from previous studies suggests that common time to 
change in symptoms after the start of treatment with rupatadine is 
less than 1 week,12 and similar tendency is observed as well in other 
H1 antagonists.13 In the present analysis, approximately 1 point im-
provement of mean TPS in the patients who experienced improve-
ment with 10 mg rupatadine was observed between 3 days and 
1 week of treatment, which is in line with the past studies. Hence, a 
2-week period of treatment with the standard recommended dose of 
10 mg, and an observational period of Day 3 through Week 2, is a rea-
sonable time frame for deciding whether updose should take place, 
allowing enough time for adequate evaluation on the performance.

There were potential limitations of this analysis. The categoriza-
tion of the updose group patients into Week 3 group and ≥Week 5 
group were specified by the premise that patients updosed at Week 
3 were done so due to a lack of efficacy, and patients updosed at 
Week 5 due to the aggravation of symptoms, and this could be con-
sidered to result in a potential bias. The statistical methods used in 
our analysis did not include adjustments by demographic factors. 
The current study also had limited sample size of patients from each 

disease type categories and could have had an impact on statistical 
power; the method used for analysis in the current study, as well as 
other methods, could be debatable depending on the initial condi-
tion of the population.14,15 Furthermore, the incorporation of the 
Bonferroni correction for intergroup analysis between the three 
groups could have increased the possibility of type II error despite 
the reduction of type I error.16 Lastly, this study was a post hoc 
study analysis17; the patients were not recruited based on, and de-
signed upon this analysis. Similarly, this study was an open-labeled 
study, which could have caused bias in the results.

The current analysis illustrated similarity in the pattern of im-
provement for fixed-dose group and ≥Week 5 group, reflected by the 
similarity in the change in TPS from baseline with 10 mg rupatadine 
at Day 3, Week 1, and Week 2 (no significant difference between 
the two groups). On the other hand, Week 3 group showed limited 
improvement, with significantly lower change in TPS compared with 
the other groups. In conclusion, the results of this subgroup analy-
sis produced evidence that it is appropriate in clinical practice for 
medical institutions to set 10 mg rupatadine as the starting dose, as 
prescribed in the package insert, and evaluate whether an updose is 
necessary through Week 1 to Week 2.
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