
422

J Atheroscler Thromb, 2018; 25: 422-429.
http://doi.org/10.5551/jat.42242

Original Article

Efficacy and Safety of Pitavastatin in Children and Adolescents 
with Familial Hypercholesterolemia in Japan and Europe

Mariko Harada-Shiba1, John J.P. Kastelein2, G. Kees Hovingh2, Kausik K. Ray3, Akira Ohtake4, 
Osamu Arisaka5, Takao Ohta6, Tomoo Okada7, Hideki Suganami8 and Albert Wiegman9

1Department of Molecular Innovation in Lipidology, National Cerebral and Cardiovascular Center Research Institute, Osaka, Japan
2Department of Vascular Medicine, Academic Medical Center, University of Amsterdam, the Netherlands
3Department of Primary Care and Public Health, School of Public Health, Imperial College London, London, UK
4Department of Pediatrics, Faculty of Medicine, Saitama Medical University, Saitama, Japan
5Department of Pediatrics, Dokkyo Medical University School of Medicine, Tochigi, Japan
6Department of Child Health and Welfare (Pediatrics), Faculty of Medicine, University of the Ryukyu, Nishihara, Japan
7Department of Pediatrics and Child Health, Nihon University School of Medicine, Tokyo, Japan
8Clinical Data Science Department, Kowa Company, Ltd., Tokyo, Japan
9Department of Pediatrics, Academic Medical Center, University of Amsterdam, the Netherlands

Aim: Children with Familial Hypercholesterolemia (FH) are widely prescribed statins, and it has 
been suggested that the effects of statins differ among ethnicities. We compared the efficacy and 
safety of pitavastatin in children and adolescents with FH in clinical trials conducted in Japan and 
Europe.
Methods: Low-density lipoprotein cholesterol (LDL-C) reductions, adjusted for confounding factors, 
and safety were compared between the studies in Japan and Europe. In the Japanese study, 14 males 
with heterozygous FH, aged 11.8±1.6 years, were randomized to 52-week double-blind treatment 
with 1 or 2 mg/day pitavastatin. In the European study, 106 children and adolescents with high risk 
hyperlipidemia (103 heterozygous FH), aged 10.6±2.9 years, were randomized to 12-week double-
blind treatment with 1, 2 or 4 mg/day pitavastatin or placebo; 84 of these patients and 29 new 
patients participated in a 52-week open-label extension study.
Results: Age, body weight and baseline LDL-C were identified as factors influencing LDL-C reduc-
tion. There were no significant differences in the adjusted mean percentage reduction in LDL-C in 
Japanese and European children by pitavastatin (24.5% and 23.6%, respectively at 1 mg/day and 
33.5% and 30.8%, respectively at 2 mg/day). Pitavastatin was well tolerated without any difference 
in the frequency or nature of adverse events between the treatment groups, or between the studies.
Conclusion: There were no significant differences between the efficacy or safety of pitavastatin in 
Japanese and European children and adolescents with FH, suggesting no relevant ethnic differences 
in the safety or efficacy of pitavastatin.
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mal dominant disorder that results in defective low-
density lipoprotein (LDL) receptor function. The prev-
alence of FH has been estimated as approximately 1 in 
500 people for heterozygotes and 1 in a million for hom-
ozygotes, but recently higher prevalences were reported 
(1 in 200 people for heterozygotes and 1 in 200,000 
to 300,000 for homozygotes) although there is a sig-
nificant variation across the world1-4). This would imply 
that approximately 0.6 and 4.5 million FH patients 
are present in Japan and Europe, respectively. The objec-

Introduction

Familial hypercholesterolemia (FH) is an autoso-
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Aim

To compare the efficacy and safety of pitavastatin 
in Japanese and European children and adolescents 
with FH.

Methods

Japanese Study12)

A randomized, double-blind, parallel study was 
conducted at 16 facilities in Japan to evaluate the effi-
cacy and safety of pitavastatin in Japanese boys with 
clinically diagnosed heterozygous FH aged 10–15 years. 
Patients with homozygous FH were excluded. During 
the 52-week treatment period, patients were random-
ized to receive either pitavastatin 1 mg once daily or 
pitavastatin 2 mg once daily, administered orally before 
breakfast. The starting dose of pitavastatin in the 2-mg 
group was 1 mg, and was increased to 2 mg after Week 
4. The major inclusion criteria, other than age and 
diagnosis, were LDL-C ≥190 (4.9 mmol/L), or ≥160 
mg/dL (4.1 mmol/L) for those who had one or more 
of the following risk factors: family history of coro-
nary artery disease, obesity, type 2 diabetes mellitus, 
hypertension, and high-density lipoprotein cholesterol 
(HDL-C) ＜40 mg/dL (1.0 mmol/L). All 14 patients 
were randomly allocated to either treatment group (7 
patients/group) and included in the safety analysis set 
and full analysis set (the primary population for effi-
cacy analysis). The primary endpoint was the percent-
age change in the LDL-C levels from baseline to Weeks 
8 and 12. The primary analysis involved calculating 
the adjusted mean using a repeated measures analysis 
of covariance (ANCOVA) model with baseline LDL-C 
level as a covariate.

Twelve-Week European Study13)

A randomized, placebo-controlled, double-blind, 
parallel study was conducted at 10 facilities in 6 Euro-
pean countries to evaluate the efficacy and safety of 
pitavastatin in European children with high risk dys-
lipidemia aged 6 –17 years. During the 12-week treat-
ment period, patients were randomized to receive pla-
cebo or pitavastatin 1, 2, or 4 mg, administered orally 
once daily in the morning. The starting dose of pitava-
statin in the 4-mg group was 2 mg, and was increased 
to 4 mg after Week 4. The major inclusion criteria 
other than age were LDL-C ≥160 (4.1 mmol/L), or 
≥130 mg/dL (3.4 mmol/L) for those who had one or 
more of the following risk factors: male, family history 
of premature myocardial infarction, type 2 diabetes mel-
litus, hypertension, HDL-C ＜45 mg/dL (1.2 mmol/L), 
triglycerides (TG) ＞150 mg/dL (1.7 mmol/L), or lipo-
protein(a) (Lp(a)) ＞75 nmol/L. Patients with homo-

tive in the management of FH is to temper the pro-
gression of atherosclerosis by reducing LDL-choles-
terol (LDL-C) levels and early diagnosis and therapeu-
tic intervention are therefore pivotal5, 6). In Western 
countries where the risk of coronary artery disease is 
higher than in Japan7, 8), guidelines for the treatment 
of FH recommend the early initiation of a cholesterol-
lowering therapy even for children and recommend 
3-hydroxy-3-methylglutaryl-coenzyme A (HMG-
CoA) reductase inhibitors (statins) as first-line therapy 
for children with heterozygous FH2, 6, 9, 10). The guide-
lines for treatment of pediatric FH in Japan have recently 
been updated to change the recommended first-line 
therapy from bile acid sequestrants to statins11).

Pitavastatin was first approved in Japan in 2003 
for the treatment of hypercholesterolemia and FH in 
adults and, to date, has been approved in 43 countries 
including in Europe and the US. Clinical studies in 
Japan and Europe in children and adolescents with FH 
confirmed the significant LDL-C lowering effect of 
pitavastatin and also showed this statin to be well tol-
erated12, 13). These findings led to the approval in Japan 
of pitavastatin for treatment of children and adoles-
cents with FH in June 2015, thereby being the first 
statin in Japan approved for this indication. In Europe, 
the data for those clinical studies will shortly be sub-
mitted to regulators for inclusion in the Summary of 
Product Characteristics (SmPC).

As reported in the original paper of the study in 
Japan12), pitavastatin resulted in potent LDL-C reduc-
tion in children and adolescents with FH aged 10-15 
years, with 27.3% and 34.3% reduction in LDL-C at 
doses of 1 and 2 mg daily, respectively. Similarly, in 
trials conducted in Europe13), pitavastatin was shown 
to lower LDL-C levels by 23.5%, 30.1%, and 39.3% 
at doses of 1, 2, and 4 mg daily, respectively in chil-
dren and adolescents with FH aged 6-17 years. The 
LDL-C lowering efficacy of pitavastatin in the study 
in Japan was numerically higher than that in Europe. 
However, lifestyle, healthcare access and disease man-
agement differ between the regions. The studies also 
differed in terms of the inclusion criteria including age, 
gender, and baseline LDL-C level, primary endpoints, 
and analytical methods, since the settings for each study 
were separately decided based on discussion with the 
regulatory authorities in Japan and Europe. Therefore, 
exploratory analyses were carried out to identify fac-
tors affecting the LDL-C lowering efficacy of pitavas-
tatin. The LDL-C reductions in the studies were recal-
culated using the same methodology and adjusted for 
identified confounding factors to allow comparison of 
the efficacy and safety of pitavastatin in Japanese and 
European children and adolescents with FH.
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reduction in the combined dataset from the Japanese 
and European studies (1- and 2-mg dose groups), by 
using an ANCOVA model.

(2) Safety
The frequency and nature of adverse events were 

compared between the Japanese and the European stud-
ies.

Results

Patient Background
Table 1 summarizes the patient demographics in 

the Japanese and European studies. Although the 
patients in the European studies were selected to have 
high-risk dyslipidemia at the request of EMA, all of 
them had primary dyslipidemia and almost all had 
heterozygous FH, confirmed by genetic testing in the 
12-week study (103 of 106 (97.2%) patients) and in 
the 52- week study (107 of 112 (95.5%)). The mean 
age of the subjects was higher in the Japanese study 
compared to the European study (11.8 and 10.6 years, 
respectively). The mean body weight, height, and body 
mass index (BMI) were all lower in the Japanese study 
compared to the European study (41.1 and 43.6 kg, 
147.6 and 148.2 cm, and 18.7 and 19.1 kg/m2, respec-
tively). All the subjects in the Japanese study were 
boys while more than half (54.7%) of those in the 
European study were girls.

Efficacy
Table 2 shows the percentage change in LDL-C 

from baseline to Week 12 in the Japanese and Euro-
pean studies when analyzed using the same method. 
LDL-C levels were reduced by 28.5 and 36.3% in the 
1- and 2-mg groups, respectively in the Japanese study, 
which was numerically higher than in the European 
study (23.5 and 30.1%, respectively. Then, using the 
combined dataset, the above-mentioned stepwise method 
identified baseline LDL-C, age, and body weight as 
factors affecting the percentage LDL-C change based 
on the pre-specified criterion of p＜0.2 (Table 3). 
Including these identified factors into the model, the 
LDL-C reductions with pitavastatin 1 and 2 mg from 
the two studies were adjusted for these factors. As a 
result, there was no significant difference in the per-
centage LDL-C reduction in the Japanese study (24.5 
and 33.5% in the 1- and 2-mg groups, respectively) 
compared with the European study (23.6 and 30.8% 
in the 1- and 2-mg groups, respectively) (Table 4).

Safety
The Japanese study remained double-blind through 

its 52-week treatment period. The 12-week European 

zygous FH were excluded. Genetic testing identified 
mutations associated with FH in 103 patients out of 
106 randomized patients. All 106 patients randomly 
allocated to the study groups (27, 26, 27, and 26 pati-
ents in placebo, pitavastatin 1, 2, and 4 mg groups, 
respectively) were included in the safety analysis set. 
Three patients who did not have lipid data after base-
line were excluded, so 103 patients (27, 26, 26, and 24 
patients in placebo, pitavastatin 1, 2, and 4 mg groups, 
respectively) were included in the full analysis set. The 
primary endpoint was percentage change in LDL-C 
concentrations from baseline to Week 12, with impu-
tation of missing data using the last observation car-
ried forward (LOCF) method. The primary efficacy 
analysis involved calculating the adjusted mean using 
an ANCOVA model, with baseline LDL-C and age as 
covariates.

Fifty-Two Week European Study13)

To evaluate the safety and efficacy of long-term 
treatment with pitavastatin, a 52-week open-label exten-
sion study was conducted in 84 patients out of 103 
who had completed the 12-week European study men-
tioned above and additional 29 patients who met the 
same inclusion criteria. This 52-week study was designed 
to enroll new patients in order to obtain sufficient exp-
osure of pitavastatin for safety evaluation even if con-
siderable patients who completed the first 12-week study 
would not agree to participate in the extension study. 
The starting dose of pitavastatin was 1 mg once daily, 
which was increased step-wise to up to 4 mg once 
daily to achieve LDL-C targets. All 112 patients who 
had received the test drug at least once were included 
in the safety analysis set and the full analysis set.

Comparative Analyses for Japanese and European 
Studies
(1) Efficacy

First, the LDL-C reduction from baseline to Week 
12 in the Japanese study was analyzed applying the 
same method as used in the European study to the 
Japanese study dataset. Then, using combined data from 
the Japanese and European studies, factors affecting 
the percentage change in LDL-C from the baseline to 
Week 12 (LOCF) were identified among candidate fac-
tors (baseline LDL-C, age, sex, body weight, race, and 
country) using a stepwise method by repeatedly fitting 
a regression model with these factors and removing a 
factor shown to have a non-significant effect, with a 
significance level of 0.2, on the percent change in 
LDL-C from the model formula. The dose level and 
study, and the interactions between them, were used as 
mandatory covariates. Identified confounding factors 
were then used as covariates for estimating LDL-C 
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European study, the overall frequency of adverse events, 
the frequency of events considered to be causally related 
to pitavastatin, and the nature of the events reported 
were well balanced across the treatment groups includ-
ing placebo. All but one of the adverse events were 
mild. One patient (0.9%) in the 4 mg group had mod-
erate myalgia. In the Japanese study, the most frequent 
adverse events were seasonal allergy, gastroenteritis, 
nasopharyngitis, pharyngitis, ligament sprain, nasal 
bleeding, allergic rhinitis, upper airway inflammation, 
and eruption. Similarly, the most frequent adverse 
events in the European study were nasopharyngitis, 
influenza, viral upper airway infection, abdominal pain, 
abdominal discomfort, vomiting, and headache. Dur-
ing the European open-label 52-week study, pitavas-
tatin 4 mg was administered to 103 patients, and the 
frequency of adverse events considered to be causally 
related to pitavastatin was 6.8% (7 patients). There-

study was double-blind, followed by a 52-week open-
label study, and additional patients were enrolled in 
the longer term follow up study. Pitavastatin was well 
tolerated without any difference in the frequency and 
nature of adverse events between the treatment groups 
or between the studies in Japan and Europe. During 
the double-blind period, one patient in each region 
had a serious adverse event; however, neither event 
was considered to be related to pitavastatin treatment. 
Two patients discontinued medication from the Euro-
pean study due to adverse events while no discontinu-
ation was seen in the Japanese study. In the Japanese 
study, there were no adverse events considered causally 
related to pitavastatin, but in the European study 16 
(15.1%) of the 106 subjects reported events, including 
abdominal pain in 5 (4.7%), headache in 3 (2.8%), 
and abdominal discomfort and vomiting in 2 (1.9%) 
each, that were considered causally related. In the 

Table 2. Baseline and percentage change from baseline to Week 12 in LDL-C adjusted for baseline LDL-C and age separately esti-
mated in each study dataset

Japanese study European study

Pitavastatin
1 mg

Pitavastatin
2 mg

Pitavastatin
1 mg

Pitavastatin
2 mg

Pitavastatin
4 mg

Placebo

N

Baseline, mg/dL

Adjusted percentage
change

7

245.4 (68.1)

－28.5
(－36.1, －20.9)

7

269.6 (51.2)

－36.3
(－43.9, －28.7)

26

231.4 (45.5)

－23.5
(－27.6, －19.3)

26

223.1 (35.9)

－30.1
(－34.3, －26.0)

24

240.7 (54.3)

－39.3
(－43.7, －35.0)

27

240.5 (69.0)

1.0
(－3.1, 5.1)

Data are presented as mean (SD) for baseline values and least squares mean (95% CI) for adjusted percentage change estimated using ANCOVA 
with baseline level and age as covariates.
ANCOVA, analysis of covariance; SD, standard deviation; CI, confidence interval.

Table 1. Patient demographics

Japanese study European study

Pitavastatin
1 mg

Pitavastatin
2 mg

Total Placebo
Pitavastatin

1 mg
Pitavastatin

2 mg
Pitavastatin

4 mg
Total

N

Age, years

Male

Race

White/Caucasian

Asian

Black/African or African American

Multiple races

Height, cm

Weight, kg

BMI, kg/m2

7

12.0 (1.4)

7 (100)

0

7 (100)

0

0

145.1 (12.6)

40.4 (11.2)

19.0 (4.4)

7

11.6 (1.8)

7 (100)

0

7 (100)

0

0

150.0 (13.1)

41.7 (9.6)

18.3 (2.2)

14

11.8 (1.6)

14 (100)

0

14 (100)

0

0

147.6 (12.6)

41.1 (10.1)

18.7 (3.3)

27

10.4 (3.3)

12 (44.4)

26 (96.3)

1 (3.7)

0

0

145.7 (16.9)

40.5 (16.4)

18.3 (3.5)

26

10.5 (2.8)

12 (46.2)

24 (92.3)

1 (3.8)

0

1 (3.8)

149.7 (18.0)

46.5 (20.9)

19.7 (4.9)

27

11.1 (2.9)

10 (37.0)

26 (96.3)

0

1 (3.7)

0

152.0 (15.2)

47.6 (16.6)

20.0 (3.8)

26

10.3 (2.7)

14 (53.8)

26 (100.0)

0

0

0

145.6 (15.7)

39.5 (12.1)

18.2 (2.8)

106

10.6 (2.9)

48 (45.3)

102 (96.2)

2 (1.9)

1 (0.9)

1 (0.9)

148.2 (16.5)

43.6 (16.9)

19.1 (3.9)

Data are presented as mean (SD) for continuous parameters or number of patients (%) for categorical ones.
BMI, body mass index.
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ference in LDL-C reduction between the studies became 
insignificant. This suggests that the LDL-C lowering 
efficacy of pitavastatin in the Japanese and European 
children and adolescents was similar if their baseline 
LDL-C, age, and body weight were similar, regardless 
of other intrinsic ethnic factors. Especially for the 
higher baseline LDL-C in the Japanese study, that 
might be attributable to the higher upper limit (30 
mg/dL higher) of LDL-C for inclusion criterion in the 
Japanese study. Concomitant use of lipid-lowering 
drugs other than pitavastatin was discouraged in both 
studies, so extrinsic factors were also unlikely to have 
had a major interaction with the efficacy of pitavas-
tatin. Our finding is in line with the observed effect of 
pitavastatin in adult Caucasian and Japanese patients, 
where it was shown that LDL-C lowering efficacy of 
pitavastatin was similar in the studies in patients with 
FH or other forms of hypercholesterolemia14, 15) and 
in the bridging analysis of the data in Japan, Europe 
and the United States performed for the supplemental 
application submitted in Japan (unpublished). Phar-
macokinetic profiles of pitavastatin were also similar 

fore, the rate, severity, and nature of adverse events 
throughout the 52-week follow-up were similar to that 
during the 12-week double-blind period. There was 
no significant change in sex hormone levels in either 
study.

Discussion

In both the Japanese and European studies, con-
ducted in compliance with GCP guidelines, pitavas-
tatin resulted in LDL-C lowering in a similar dose-
dependent manner in children and adolescents with 
FH. The LDL-C lowering efficacy in the Japanese 
study was numerically larger by 5% to 6% than that 
in the European study when the studies were analyzed 
using the same method. However, baseline character-
istics differed between the two studies, and these fac-
tors were found to affect the change in LDL-C con-
centration during the study. In particular baseline 
LDL-C, age, and body weight were shown to have an 
effect on the LDL-C lowering capacity of pitavastatin. 
When these factors were taken into account, the dif-

Table 3. Solution for fixed effects as a result of stepwise method to identify factors affecting the percentage change in LDL-C 
from the combined dataset of Japanese and European study

Effect Study Identifier Dose Estimate SEM p value

Intercept
Dose
Dose
Baseline LDL-C
Age
Body Weight
Study Identifier
Study Identifier
Dose＊Study Identifier
Dose＊Study Identifier
Dose＊Study Identifier
Dose＊Study Identifier

European study
Japanese study
European study
Japanese study
European study
Japanese study

1 mg
2 mg

1 mg
1 mg
2 mg
2 mg

－25.1534
9.0138

0
－0.04628
－1.0615

0.3086
2.7080

0
－1.8201

0
0
0

12.1494
5.8351
－

0.03183
0.8811
0.1294
4.9292
－

6.6207
－

－

－

0.0428
0.1278
－

0.1513
0.2331
0.0203
0.5848
－

0.7843
－

－

－

SEM, standard error of mean

Table 4. Percentage change from baseline to Week 12 in LDL-C adjusted for identified factors as covariates in pooled dataset of 
Japanese and European study

Japanese study European study

1 mg 2 mg 1 mg 2 mg

N
Adjusted percentage change
p

7
－24.5 (－33.2, －15.8)

－

7
－33.5 (－42.2, －24.8)

－

26
－23.6 (－28.0, －19.2)

0.861

26
－30.8 (－35.1, －26.5)

0.585

Data are presented as least squares mean (95% CI) estimated using ANCOVA with baseline level, age, and body weight as covariates.
ANCOVA, analysis of covariance; SD, standard deviation; CI, confidence interval.
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drawn by chance. Besides, these Japanese patients were 
not identified based on genetic testing and the Japa-
nese study did not enroll girls with FH. Although the 
results of the European study suggest there are similar-
ities in the efficacy and safety between the sexes, no 
data on the use of pitavastatin in Japanese girls is cur-
rently available. There is no clinical trial evidence in 
the treatment of children younger than 6 years. There 
is a case report of pitavastatin treatment for 6 months 
in 4-year-old dichorionic diamniotic twins (boy and 
girl) with FH22). Further studies are awaited to accu-
mulate evidence in greater numbers of patients, lon-
ger-term treatment, and treatment of an even younger 
population. Current international collaborative efforts 
may promote early detection and treatment of FH and 
result in the accumulation of such evidence23, 24).

Conclusion

In this comparative study we observed no signifi-
cant differences in the safety and efficacy profile of 
pitavastatin in Japanese and European children and 
adolescents with FH. This suggests that ethnicity has, 
at most, a minor effect on the clinical outcome of 
pitavastatin treatment in those patients. The data cur-
rently available on the efficacy and safety of pitavas-
tatin were derived from a limited number of patients 
in studies with a maximum duration of treatment of 
15 months.

The present analysis has provided useful infor-
mation for the management of children and adoles-
cents with FH in Japan and Europe. Although data on 
pitavastatin use in Japanese girls with FH are unavail-
able, the analysis revealed no information that raises 
special concerns related to sex difference. These find-
ings might be beneficial in the clinical use of pitavas-
tatin for the treatment of children and adolescents 
with FH in Japan, and in Europe once the indication 
is approved.
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between healthy Caucasian and Japanese men after 
adjusting for age and body weight16). The present find-
ing is reassuring, as it shows that the efficacy profile of 
pitavastatin is not influenced by ethnic background 
other than baseline LDL-C, age, and body weight. It 
has been suggested that body weight, age and baseline 
level of LDL-C have an effect on the LDL-C lowering 
effect of statins and this effect was also observed in our 
study. However, pitavastatin is the first statin to be 
studied in children and adolescents with FH in both 
Japan and Europe to allow a comparison of ethnicity 
on efficacy. The baseline parameters were found not to 
have an effect on the safety profile, and as such, 
pitavastatin can safely be prescribed, irrespective of the 
age and body composition of the patient. It is of note 
that the full range of dosing, as approved for adults, 
was investigated in the studies conducted in Europe 
and the approved doses of pitavastatin in adults are 
the same in Japan, Europe and the United States while 
those of other statins in Japan are half of those in 
Europe and the United States. Therefore, in daily clin-
ical practice for the treatment of similar populations 
to those covered in these clinical trials, no adjustment 
of dose based on age is necessary when pitavastatin is 
used in children and adolescents.

Most of the major treatment guidelines for FH 
recently published in Western countries do not limit 
the use of statins to post-pubertal children as was for-
merly the case2, 6, 9, 10, 17-19). A Cochrane Review, which 
systematically evaluated multiple clinical studies in 
children with FH, did not find any influence of statin 
therapy on sexual maturation20), and the 10-year fol-
low-up data on the efficacy and safety of statins in 
children with FH also did not show an effect of statins 
on length/growth21). Furthermore, no evidence of a sig-
nificant reduction in sex hormones was found in these 
studies with pitavastatin in children and adolescents, 
suggesting that pitavastatin likely has no effect on sex-
ual maturation. No girls were enrolled in the Japanese 
study; however, both boys and girls aged 6 –17 years 
were enrolled in the European study which showed no 
significant difference in efficacy and safety between the 
sexes. Therefore, we may expect similar efficacy and 
safety of pitavastatin in Japanese girls with FH as well. 
Nevertheless, we are awaiting the results of an ongoing 
post-marketing surveillance study for the safety and 
efficacy of this drug in Japanese children and adoles-
cents, including girls.

This study has a number of limitations. First, the 
sample size and treatment duration of the studies were 
insufficient to draw robust conclusions about long 
term safety and efficacy. The limited number of pati-
ents in the Japanese study, i.e. 14, makes it difficult to 
exclude the possibility that the present results were 
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