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1. EXECUTIVE SUMMARY
1.1 Conclusions and Recommendations
Data from the WEL-410 trial have demonstrated that Welchol 3750 mg was effective in
lowering LDL-C level from baseline by 12.5% compared to placebo at the end of 8-week
double-blind randomized treatment period (primary efficacy endpoint), in pediatric patients
aged between 10 to 17 years with heterozygous familial hypercholesterolemia (heFH).
Welchol 3750 mg was also associated with statistically significant decreases in TC, nonHDL-C, and apo B, and increases in HDL-C and apo A-I during the 8-week double-blind
treatment period. The efficacy was sustained throughout the 18-week open-label treatment
period in which all patients received Welchol 3750 mg. Welchol 3750 mg resulted in a
numerically increase in triglyceride by Week 8 as well as by Week 26, although the change
was not statistically significantly different from placebo.
A borderline significant reduction in LDL-C from baseline at Week 8 was observed in
patients taking Welchol 1875 mg compared to placebo (treatment difference = -6.3%).
However, there were no statistically significant findings in all other lipids and
apolipoproteins when Welchol 1875 mg was compared with placebo.
Data from the WEL-410 trial also showed that treatment effects relative to placebo in mean
% change from baseline in LDL-C at Week 8 were consistent between the subgroups of
statin (24% of the study population) and naïve (76% of the study population) patients. With
such a small sample size for the statin subgroup, the additional LDL-C lowering effect from
Welchol, if any, for the statin patients was not evaluable since the study did not have enough
power for the assessment.
Overall, < 4% and < 8% of the study population achieved the LDL-C goal of < 110 mg/dL at
the end of the double-blind treatment period and the open-label treatment period,
respectively, and most of them had statins as their background medications.
Labeling Comments: The following bullets summarize this reviewer’s comments for the
sponsor’s proposed labeling.





06/01/09

It is misleading to state that the study was a (b) (4) , randomized, double-blind,
placebo-controlled study because the double-blind and placebo-controlled period was
only 8 weeks.
(b) (4)
The mean baseline LDL-C value, 199 mg/dL, occurred at Day 1,
.
In Table 9, p-values are presented for all the primary and secondary lipid and
apolipoprotein variables. However, the multiplicity testing issue for the secondary
variables was not pre-addressed in the protocol and/or statistical analysis plan. To be
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consistent with the other tables under the section of clinical studies, a footnote with p
< 0.05, rather than actual p-values, is recommended.
It should be more specific that the results presented in Table 9 were based on the ITT
population with LOCF.

1.2 Brief Overview of Clinical Studies
Welchol® (colesevelam hydrochloride) Tablets was approved under NDA 21-176 on
05/26/2000 for the reduction of elevated LDL-C in adult patients with primary
hyperlipidemia (Fredrickson Type IIa), with a postmarketing commitment agreement to
provide pediatric use information. The recommended dose of Welchol® Tablets in adults is 6
tablets once daily or 3 tablets twice daily (3750 mg in total). The sponsor (Daiichi Sankyo,
Inc.) is now submitting a supplemental NDA (SE5-022) containing the results from a Phase 4
clinical trial (WEL-410) that was conducted to fulfill the postmarketing commitment and to
respond a Pediatric Written Request (Amendment #3) issued on 04/02/2007.
The clinical study (11/05/2005 – 12/18/2007) included an 8-week randomized double-blind
placebo-controlled period and an 18-week randomized open-label period, to evaluate the
lipid-lowering efficacy and safety of colesevelam hydrochloride (HCl) administered to heFH
patients, aged between 10 to 17 years, on a stable dose of statins or treatment naïve to lipidlowering therapy. In the 8-week double-blind period, subjects were stratified by background
statin use (yes or no) and randomized in a 1:1:1 ratio to receive placebo, low-dose
colesevelam HCl (1875 mg), or high-dose colesevelam HCl (3750 mg). In the 18-week
open-label period, all subjects were treated with the high-dose colesevelam HCl to the goal
LDL-C of < 110 mg/dL, along with statin as necessary.
The primary efficacy endpoint was the percentage change from Day 1 (study baseline) in
LDL-C at Week 8. The secondary efficacy variables included total cholesterol (TC), highdensity lipoprotein cholesterol (HDL-C), non-high-density lipoprotein cholesterol (nonHDL-C), apolipoprotein A-I (apo A-I), apolipoprotein B (apo B), and triglycerides (TG).
The study was designed to support the proposed indication for colesevelam HCl which is to
be used either alone or as an adjunctive therapy to statin in pediatric subjects with heFH.
Although the Written Request (WR) asked for approximately equal numbers of males and
females in this study, more male subjects (63%) were enrolled than female subjects (37%).
Of the 194 randomized subjects, 87% of them were Caucasian and 76% of them were stain
treatment naïve at screening.

06/01/09
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1.3 Statistical Issues and Findings
In general, there were no serious statistical issues noted by this reviewer and the statistical
analyses the sponsor performed met the statistical requirements listed in the WR.
As depicted in Text Figure 1, after 8 weeks of double-blind randomized treatment, the mean
LDL-C values based on the ITT population with LOCF were in a dose-response fashion. The
mean value at Week 8 was decreased from baseline for both the low- and high-dose
colesevelam HCl groups, but was increased for the placebo group. The LS mean % changes
from baseline to Week 8 for the high-dose, low-dose, and placebo groups
were -10.0%, -3.8%, and +2.5%, respectively and the colesevelam HCl groups were both
significantly different from the placebo group, although the significance in the low-dose
group was only marginal (Text Table 1). Note that the % decrease in LDL-C from baseline
to Week 8 in the low-dose group was only about 4%, which was not an impressive number,
considering that 6% has been used previously as a norm for a clinically meaningful
reduction.
Text Figure 1

LDL-C (mg/dL)
Completers
HD/HD

LD/HD

PLA/HD

220

Mean LDL-C (mg/dL)

210
200
190
180
170
160
150
0

double-blind

8

16

open-label

24

32

Week
HD = High-dose; LD = Low-dose; PLA = Placebo

06/01/09

Page 5 of 38

Statistical Review and Evaluation of Clinical Efficacy Trial

NDA 21-176/SE5-022

Text Table 1 – Efficacy Results for % Change from Baseline to Week 8
(Period II – ITT Population with LOCF)
Treatment
Difference

High-dose vs. Placebo

Low-dose vs. Placebo

LS Mean (SE)

95% CI

p-value

LS Mean (SE)

95% CI

p-value

LDL-C

-12.5 (2.9)

(-18.3, -6.8)

< 0.000

-6.3 (2.9)

(-12.1, -0.6)

0.03

TC

-7.4 (2.2)

(-11.8, -3.0)

0.001

-3.2 (2.2)

(-7.6, 1.2)

0.15

HDL-C

6.1 (2.3)

(1.6, 10.6)

0.008

2.4 (2.3)

(-2.2, 6.9)

0.31

-10.9 (2.8)

(-16.3, -5.5)

0.000

-5.1 (2.8)

(-10.6, 0.3)

0.06

Apo A-I

6.9 (2.4)

(2.0, 11.7)

0.006

4.0 (2.4)

(-0.9, 8.8)

0.11

Apo B

-8.3 (2.5)

(-13.2, -3.5)

0.001

-3.4 (2.5)

(-8.2, 1.5)

0.17

TG *

5.1 (76.52)

(-8.8, 20.0)

0.466

6.4 (70.65)

(-6.5, 20.3)

0.34

non-HDL-C

For LDL-C, TC, HDL-C, non-HDL-C, and TG, the sample sizes for the high-dose, low-dose, and placebo
groups were 63, 63, and 65, respectively. For Apo A-I and Apo B, the sample sizes for the high-dose, lowdose, and placebo groups were 61, 62, and 63, respectively.
* TG was not normally distributed. Therefore, the sponsor reported median and interquartile range (IQR)
instead of mean and SD or SE, and analyzed the data using Wilcoxon Signed-Rank test.

As also shown in Text Table 1 above, the LS mean % changes in TC, HDL-C, non-HDL-C,
apo A-I, and apo B from baseline to Week 8 in the high-dose colesevelam HCl group were
all highly significantly different from those in the placebo group, supporting the effectiveness
of 3750 mg of colesevelam HCl in lipid management. However, the low-dose colesevelam
HCl (1875 mg) did not exhibit such effects. No statistical differences between either
colesevelam HCl group and the placebo group in TG were seen after 8 weeks of treatment,
although a numerical increase in TG was observed in both the colesevelam HCl groups.
Further mean reductions in LDL-C, TC, non-HDL-C, and apo B occurred in all the 3 study
groups after 18 weeks of open-label treatment period with high-dose colesevelam HCl. The
reduction was especially evident for the original placebo-treated subjects and was minimal
for the original high-dose colesevelam HCl-treated subjects (see Tables 7 and 8 in the main
body of the report below). By Week 26, the mean LDL-C, TC, non-HDL-C, and apo B
values were similar among the 3 study groups. In other words, regardless of what treatment
the subjects received during the 8-week double-blind period, after 18 weeks of the high-dose
colesevelam HCl treatment, the differences in efficacy among the study groups seen at Week
8 became minimal at Week 26 (see Text Figure 1 above for the example of LDL-C).
Most of the subjects in the 18-week open-label treatment period stayed with their original
statin therapy (23.0%) or were still statin-naïve (61.8%). Approximately 14.0% of the
subjects who were statin-naïve in the 8-week double-blind treatment period received a statin
therapy along with the high-dose colesevelam HCl during the open-label treatment period.

06/01/09
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Text Table 2 below shows that < 10% of the study population achieved the LDL-C goal of
<110 mg/dL at the end of Period II (Week 8) and Period III (Week 26), and most of them
were taking statin as the background medication.
Text Table 2 – No. of ITT Subjects Achieving the LDL-C Goal of < 110 mg/dL at the end of Periods II and III
High-dose

Low-dose

Placebo

Total

By Week 8

5 (3, 2)

2 (2, 0)

0

7/191 (3.7%)

By Week 26

4 (3, 1)

7 (4, 3)

3 (0, 3)

14/178 (7.9%)

(a, b) represents (no. of subjects with statin at screening, no. of subjects without statin at screening).

Treatment effects on mean % change in LDL-C from baseline to Week 8 were consistent
across the subgroups defined by age (≤ 13 years or > 13 years), gender, BMI (< 25 kg/m2 or
≥ 25 kg/m2), baseline Tanner stage (II or III-V), and dosing schedule (divided dose [3 tablets
at noon/3 tablets in the evening] or single dose [6 tablets in the evening]), as no significant
treatment-by-subgroup interactions were observed (all p > 0.10). No subgroup analysis of
race was performed since the majority of the subjects were Caucasian (87%). These analyses
are limited, however, by low statistical power.
As depicted in Text Figures 2 (mean % change) and 3 (median % change), the LDL-C
lowering effects after 8 weeks of double-blind treatment period were all larger across the 3
study groups for the naïve subjects than for the statin subjects. The treatment effects relative
to placebo were, however, similar between the 2 subgroups of subjects, as there was no
significant treatment-by-subgroup interaction (p > 0.10). Note that the results may not be
reliable since the sample size for the statin subjects was small (24% of the study population)
and they came to the study with lower LDL-C values at baseline (entry criterion was > 130
mg/dL) than the naïve subjects in general (entry criterion was > 160 mg/dL). The additional
LDL-C lowering effect by colesevelam HCl for subjects taking statins as their background
medications could not be evaluated since the study did not have enough power for the
assessment.
In the final discussion and conclusion, the low-dose colesevelam HCl (1875 mg) will not be
the focus of this review since (1) it is not a to-be-marketed dose for the proposed indication,
(2) its treatment effect in LDL-C lowering was small (5% reduction for the completers), and
(3) it did not show nominal significance for any of the secondary endpoints.

06/01/09
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Text Figure 2

Text Figure 3
% Change in LDL-C from Baseline to Week 8

% Change in LDL-C from Baseline to Week 8

Period II - ITT Population (LOCF)

Period II - ITT Population (LOCF)
Statin Naive

Statin NonNaive

Statin Naive

Overall

7
2.9

0
-0.6
-5

-3.7
-7.1

-10

-5.8
-10.6
-11.9

-15
Placebo

Low-dose

Treatment Group

06/01/09

High-dose

Median % Change (mg/dL)

Mean % Change (mg/dL)

12.9

10
5

Overall

5

20
15

Statin NonNaive

3
1

2.8
0.5
02

-1
-3

-3

-5
-7

-6.9
-8.2

-9
-11
-13

-13.3
-13.6

-15
Placebo

Low-dose

High-dose

Treatment Group
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2. INTRODUCTION
2.1 Overview
Welchol® (colesevelam hydrochloride) Tablets was approved under NDA 21-176 on
05/26/2000 for the reduction of elevated low-density lipoprotein cholesterol (LDL-C) in
adult patients with primary hyperlipidemia (Fredrickson Type IIa), with a postmarketing
commitment agreement to provide pediatric use information. The recommended dose of
Welchol® Tablets in adults is 6 tablets once daily or 3 tablets twice daily (3750 mg in total).
The sponsor (Daiichi Sankyo, Inc.) is now submitting a supplemental NDA (SE5-022)
containing the results from a clinical study (WEL-410) that was conducted to fulfill the
postmarketing commitment and to respond a Pediatric Written Request (Amendment #3)
issued on 04/02/2007.
The clinical study included a main 8-week, randomized, double-blind, placebo-controlled, 3
parallel-group, multicenter trial, to evaluate the lipid-lowering efficacy and safety of
colesevelam hydrochloride (HCl) administered to pediatric patients with heterozygous
familial hypercholesterolemia (heFH) on a stable dose of statins or treatment naïve to lipidlowering therapy. The design highlights of the study are presented below.

2.2 Data Sources
The clinical study report and electronic data files are located in the sub-folders of EDR
\\CDSESUB1\EVSPROD\NDA021176\0000. The quality of the data sets was generally
satisfactory.

06/01/09
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3. STATISTICAL EVALUATION
3.1 Evaluation of Efficacy
3.1.1 Study Design and Endpoints
Study WEL-410 (11/05/2005 – 12/18/2007) was a Phase 4, 32-week, multicenter (41 sites),
multinational (12 countries) trial, conducted in children aged between 10 to 17 years, who
had heFH and were on a stable dose of a pediatric-approved statin monotherapy (i.e.,
atorvastatin, simvastatin, pravastatin, or lovastatin) or naïve to lipid-lowering treatment
therapy. The study consisted of 3 periods: 4 weeks of stabilization phase (Period I), 8 weeks
of double-blind treatment phase (Period II), and 18 weeks of open-label treatment phase
(Phase III). Subjects returned for a follow-up visit 2 weeks after the end of Phase III. In
Period I, all subjects were single-blinded and received 6 placebo tablets per day. In Period II,
subjects were stratified by background statin therapy (any or none) and randomized in a 1:1:1
ratio to 1 of 3 treatment groups: placebo, low-dose colesevelam HCl (1875 mg = 3 x 625-mg
tablet), or high-dose colesevelam HCl (3750 mg = 6 x 625-mg tablet). In Period III, all
subjects were treated with the high-dose colesevelam HCl (3750 mg) to the goal LDL-C of
<110 mg/dL, along with statin as necessary. If the LDL-C goal was not achieved, subjects
were given an escalating dose of statin at the discretion of the investigator. Note that patients
took 6 tablets either once a day or in divided doses of 3 tablets in the morning and 3 tablets in
the evening with meals. The following table outlines the treatments in each of the 3 periods.

The primary efficacy endpoint was the percentage change from Day 1 (baseline) in LDL-C at
Week 8 of Period II. The other efficacy endpoints included percentage changes in total
cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), non-high-density lipoprotein
cholesterol (non-HDL-C), apolipoprotein A-I (apo A-I), apolipoprotein B (apo B), and
triglycerides (TG) from baseline to Week 8 of Period II; percentage changes in LDL-C, TC,
HDL-C, non-HDL-C, apo A-I, apo B, and TG from Week 8 to Week 26 of Period III; and
percentage changes in LDL-C, TC, HDL-C, non-HDL-C, apo A-I, apo B, and TG from
baseline to Week 26. All the lipids and apolipoproteins were measured on Day 1, Week 8,
and Week 26 (or upon early withdrawal). Additional measures at Week -4 and Week 17
were made for the lipids only.

06/01/09
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3.1.2 Statistical Methods
The primary efficacy endpoint, percentage change in LDL-C from baseline to Week 8, was
analyzed by the sponsor using an analysis of covariance (ANCOVA) model with treatment as
a factor and baseline LDL-C value as a covariate. For the colesevelam HCl and placebo
group comparisons, a step-down sequential testing approach was utilized. That is, the
comparison between the low-dose colesevelam HCl and placebo was only conducted when
the high-dose colesevelam HCl was shown to be significantly different from the placebo first
in mean percentage change from baseline in LDL-C at Week 8. Note that the sponsor did not
include the stratifying variable (statin use [yes or no] at screening) in the model, which was
suggested in the Written Request (WR).
A similar model was used for the analyses of TC, HDL-C, non-HDL-C, apo A-I, and apo B.
The Wilcoxon signed-rank test was used for the analysis of TG. Note that no p-value
adjustments were made for multiplicity by the sponsor for the analyses of the secondary
endpoints.
The primary analysis set was based on the intention-to-treat (ITT) population with last
observation carried forward (LOCF) for missing values, which consisted of all randomized
subjects who had taken at least 1 dose of the study medication and had a valid baseline and
post-baseline lipid measurements for Period II. The ITT population for Period III comprised
all the ITT subjects in Period II who had taken at least 1 dose of the Period III study
medication and had at least 1 valid lipid measurement in Period III. All the efficacy analyses
were evaluated at a 2-sided 5% significance level.
3.1.3 Subject Disposition
A total of 194 subjects were randomized into Period II: 65, 65, and 64 subjects in the
placebo, low-dose colesevelam HCl, and high-dose colesevelam HCl groups, respectively.
The overall withdrawal rate at the end of Period II was 4.1% (= 8/194), with the low-dose
group showing the highest dropout rate among the 3 study groups (Table 1, copied from the
sponsor’s report). There were 2 subjects who discontinued after completing Period II but
before entering Period III due to withdrawn consent and lost to follow-up. The overall
withdrawal rate at the end of Period III was 10.8% (= 21/194), with the low-dose group again
showing the highest dropout rate in Period III (Table 2, copied from the sponsor’s report).
The high withdrawal rate in the low-dose group in both periods and overall was mostly due
to adverse events. In summary, 186 subjects (60 to 64 per group) completed Period II and
173 subjects (54 to 60 per group) completed Period III, which met the requirement of the
WR.

06/01/09
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Table 1 – Subject Disposition – Period II – Randomized Population

Table 2 – Subject Disposition – Period III – Randomized Population

06/01/09
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The ITT population for Period II comprised 65 placebo, 63 low-dose colesevelam HCl, and
63 high-dose colesevelam HCl treated subjects (total = 191). The ITT population for Period
III included 178 ITT subjects from Period II.
3.1.4 Demographic and Baseline Characteristics
As shown in Table 3 (copied from the sponsor’s report), the demographic and baseline
characteristics of the randomized population were similar among the 3 study groups. The
overall mean age at screening (when subjects provided informed consent) was 14 years,
ranging from 10 to 17 years as required by the WR. However, 3 subjects became 18 years
old at randomization. There were more male (63%) than female (37%) subjects enrolled,
although the WR asked for approximately equal numbers of males and females in this study.
Of the 194 randomized subjects, 87% of them were Caucasian and 76% of them were stain
treatment naïve at screening. The overall mean BMI was 22.5 kg/m2 at screening. Except
for 1 female low-dose subject who had a Tanner stage II at screening, all others had a Tanner
stage at least III at screening.
The overall mean ± SD LDL-C at baseline (Day 1 of Period II) was 199.1 ± 45.7 mg/dL,
ranging from 101.9 to 347.9 mg/dL. For the statin subjects, the mean ± SD LDL-C at
baseline was 164.2 ± 33.7 mg/dL, ranging from 101.9 to 245.2 mg/dL. For the naïve
subjects, the mean ± SD LDL-C at baseline was 210.3 ± 43.4 mg/dL, ranging from 129.0 to
347.9 mg/dL. The LDL-C inclusion criterion was > 130 mg/dL at screening for statin
subjects and > 160 mg/dL at screening for naïve subjects. The data showed that a few
subjects had their LDL-C levels reduced after 4 weeks of the stabilization period (Period I).

06/01/09
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Table 3 – Demographic and Baseline Characteristics – Randomized Population

06/01/09
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Table 3 – Demographic and Baseline Characteristics – Randomized Population (Continued)

As expected and shown in Figures 1-4, across the 3 treatment groups, the statin subjects had
lower mean LDL-C, TC, non-HDL-C, and apo B values at baseline than the naïve subjects.
As presented in Figures 5-7, across the 3 treatment groups, the statin and naïve subjects had
similar mean HDL-C, apo A-I, and TG values at baseline.

06/01/09
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Figure 1

Figure 2
Baseline (Day 1) TC (mg/dL) at Period II

Baseline (Day 1) LDL-C (mg/dL) at Period II

Randomized Subjects by Statin Use at Screening

Randomized Subjects by Statin Use at Screening
Statin Naive

Statin Naive

Statin Non-Naive

300

250

290

220
206.4

212.8

211.5

205
190
169.3

164.1

158.3

160
145

279.5

280

Mean TC (mg/dL)

Mean LDL-C (mg/dL)

235

175

260
250
240

231.5

230
220

115

210

Placebo

Low-dose

Placebo

High-dose

228.2

Low-dose

High-dose

Treatment Group

Treatment Group

Figure 3

Figure 4
Baseline (Day 1) Apo B (mg/dL) at Period II

Baseline (Day 1) non-HDL (mg/dL) at Period II

Randomized Subjects by Statin Use at Screening

Randomized Subjects by Statin Use at Screening
Statin Naive

Statin Naive

Statin Non-Naive

Statin Non-Naive

200

250

190

240

231.9

230.2
225.9

220
210
200
186.8
181.4

179.1

180

Mean Apo B (mg/dL)

Mean non-HDL (mg/dL)

227.9

200

100

190

277

271.3
270

130

230

Statin Non-Naive

180
170

167.8
163.5

162

140.3

138.4

138.9

Low-dose

High-dose

160
150
140
130

170

120

160

110
100

150
Placebo

Low-dose

Placebo

High-dose

Treatment Group

Treatment Group

Figure 5

Figure 6
Baseline (Day 1) Apo A-I (mg/dL) at Period II

Baseline (Day 1) HDL-C (mg/dL) at Period II

Randomized Subjects by Statin Use at Screening

Randomized Subjects by Statin Use at Screening
Statin Naive

Statin Naive

Statin Non-Naive

Statin Non-Naive

180

60

170

Mean Apo A-I (mg/dL)

Mean HDL-C (mg/dL)

55

50

45

40

35

150
140

146.1
142.4
137.9
134.2

137.8
133.2

130
120
110
100

30
Placebo

Low-dose

Treatment Group
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160

High-dose

Placebo

Low-dose

High-dose

Treatment Group
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Figure 7
Baseline (Day 1) TG (mg/dL) at Period II
Randomized Subjects by Statin Use at Screening
Statin Naive

Statin Non-Naive

150

Mean TG (mg/dL)

120
104.7
98
90

93.8

95.9
86.8

Low-dose

High-dose

87.3

60

30

0
Placebo

Treatment Group

3.1.5 Efficacy Results and Discussion
Low-Density Lipoprotein Cholesterol (LDL-C). As shown in Table 4 (copied from the
sponsor’s report), the mean % changes in LDL-C from baseline to Week 8 based on the ITT
population with LOCF (primary efficacy endpoint) were in a dose-response fashion. They
were +2.9%, -3.7%, and -10.6% for the placebo, low-dose, and high-dose colesevelam HCl
groups, respectively. The LS mean % change in the high-dose group was highly significantly
different from that in the placebo group (treatment difference = -12.5%, p < 0.0001).
However, the low-dose group was only marginally significantly different from the placebo
(treatment different = -6.3%, p = 0.0307) according to the sponsor’s sequential testing
approach. When this reviewer used Dunnett’s many-on-one t-test for the group comparisons,
the LS mean % change in the low-dose group was not statistically different from that in the
placebo group (p = 0.0567).
Table 4 – Summary Results for LDL-C (Period II – ITT Population)
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This reviewer further analyzed the data from the completers and found that the LS mean %
change from baseline in LDL-C at Week 8 in the low-dose group was significantly different
from that in the placebo group at a lower p-value (Table 5, p = 0.0097). The significance
was mainly caused by the exclusion of Subject No. 012-09 who was withdrawn due to non
compliance (see Table 1 above). The patient had baseline LDL-C at 101.9 mg/dL and Week
8 LDL-C at 183.0 mg/dL, resulting in a 79.5% increase from baseline. Nevertheless, the 5%
reduction in LDL-C in the low-dose completers after 8 weeks of treatment was not a striking
number, since a clinically meaningful reduction is often considered as ≥6%.
Table 5 – Summary Results for LDL-C (Period II – Completers)
Day 1 Baseline

Week 8

Percent Change From Baseline

Treatment Group

N

Mean (SD)

Mean (SD)

Colesevelam HCl 3750 mg

62

202.7 (50.4)

178.1 (45.8)

-10.8 (19.4)

-10.3 (2.0)

Colesevelam HCl 1875 mg

60

200.6 (42.6)

187.8 (37.3)

-5.1 (15.3)

-5.0 (2.0)

Placebo

64

196.5 (43.9)

198.6 (36.3)

3.0 (16.6)

2.5 (2.0)

Mean (SD)

LS Mean (SE)

Treatment Difference
Treatment Comparison

LS Mean (SE)

95% CI

p-value

Colesevelam HCl 3750 mg vs. Placebo

-12.8 (2.8)

(-18.4, -7.2)

< 0.0001

Colesevelam HCl 1875 mg vs. Placebo

-7.5 (2.9)

(-13.1, -1.8)

0.0097

The comparison of low-dose vs. placebo by Dunnett’s t-test showed p = 0.0184.

Similar findings were observed when statin status (the stratifying factor) was added to the
statistical model for both the ITT (with LOCF) and completer populations (see Appendix I).
Of the 191 ITT subjects in Period II, only 7 of them (3.7%) achieved the LDL-C goal of
<110 mg/dL at the end of the period: 5 from the high-dose group (3 with statin and 2 without
statin at screening) and 2 from the low-dose group (both with statin).
Secondary Efficacy Endpoints (Period II). As shown in Appendix II and Figures 8-12, the
mean % changes in TC, HDL-C, non-HDL-C, apo A-I, and apo B from baseline to Week 8
based on the ITT population with LOCF were all in a dose-response fashion. The LS mean
% changes of the high-dose groups in these endpoints were all significantly different from
those of the placebo groups (Table 6). However, the low-dose groups in these cases did not
show any statistical difference when compared with placebo. For TG, since the data were
not normally distributed, the sponsor employed the Wilcoxon Signed-Rank test and found no
statistically significant differences between either colesevelam HCl dose group and the
placebo group in median % change from baseline to Week 8 in this case (Figure 13). A
parametric test run by this reviewer also revealed the same findings.
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Figure 8

Figure 9
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Table 6 – Summary Results of % Change from Baseline to Week 8 (LOCF) for Secondary Efficacy Endpoints
(Period II – ITT Population)
Treatment
Difference

High-dose vs. Placebo

Low-dose vs. Placebo

LS Mean (SE)

95% CI

p-value

LS Mean (SE)

95% CI

p-value

TC

-7.4 (2.2)

(-11.8, -3.0)

0.001

-3.2 (2.2)

(-7.6, 1.2)

0.15

HDL-C

6.1 (2.3)

(1.6, 10.6)

0.008

2.4 (2.3)

(-2.2, 6.9)

0.31

-10.9 (2.8)

(-16.3, -5.5)

0.000

-5.1 (2.8)

(-10.6, 0.3)

0.06

Apo A-I

6.9 (2.4)

(2.0, 11.7)

0.006

4.0 (2.4)

(-0.9, 8.8)

0.11

Apo B

-8.3 (2.5)

(-13.2, -3.5)

0.001

-3.4 (2.5)

(-8.2, 1.5)

0.17

TG *

5.1 (76.52)

(-8.8, 20.0)

0.466

6.4 (70.65)

(-6.5, 20.3)

0.34

non-HDL-C

For TC, HDL-C, non-HDL-C, and TG, the sample sizes for the high-dose, low-dose, and placebo groups were
63, 63, and 65, respectively. For Apo A-I and Apo B, the sample sizes for the high-dose, low-dose, and placebo
groups were 61, 62, and 63, respectively.
* TG was not normally distributed. Therefore, the sponsor reported median and interquartile range (IQR)
instead of mean and SD or SE, and analyzed the data using Wilcoxon Signed-Rank test. Also see Appendix II.

Similar results were also observed for these secondary efficacy endpoints when the
completers were analyzed, except that the low-dose group showed a marginally significant
difference when compared with the placebo for non-HDL-C (p = 0.0224).
Secondary Efficacy Endpoints (Period III). As stated in Section 3.1.1 above, all subjects
in Period III received the high-dose colesevelam HCl (3750 mg) along with statins as
necessary. After 18 weeks of open-label treatment period, the mean % changes in LDL-C,
TC, HDL-C, non-HDL-C, apo A-I, and apo B from Week 8 (baseline for Period III) to Week
26 based on the ITT population with LOCF were -9.3%, -6.3%, +2.9%, -8.1%, -1.6%,
and -8.0%, respectively. Note that the mean apo A-I value at Week 26 was lower than that at
Week 8. The median % change from Week 8 in TG at Week 26 was +1.8%.
As shown in Tables 7 and 8 (copied from the sponsor’s report), after 18 weeks of the highdose colesevelam HCl treatment, the mean lipid and apolipoprotein values were similar
among the groups of subjects who received the placebo, low-dose, and high-dose
colesevelam HCl in Period II. As a result, the placebo group showed the greatest mean %
decrease from Week 8, followed by the low-dose group, in LDL-C, TC, non-HDL-C, and
apo B at Week 26. The high-dose group in these cases all had a minimal mean % decrease
(e.g., -1.9% in LDL-C), implying that it was able to maintain the efficacy obtained in Period
II.
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Table 7 – Summary Results for Lipid Parameters (Period III – ITT Population)
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Table 8 – Summary Results for Apolipoproteins Parameters (Period III – ITT Population)

As shown in Table 9, about 14.0% of the subjects in Period III who were statin-naïve in
Period II received a statin therapy in addition to the high-dose colesevelam HCl regimen
according to the investigators’ discretion. Most of the subjects were still either statin-naïve
(61.8%) or statin-stable (23.0%) in Period III. Very few statin subjects had their statin doses
changed in this period. However, that did not mean that the majority of the statin subjects
were on their maximum statin doses.
Table 9 – Change in Statin Use Status from Period II to Period III (ITT Population for Period III)
Treatment During Period II

Period III

High-dose

Low-dose

Placebo

High-dose

(N = 60)

(N = 56)

(N = 62)

(N = 178)

n (%)

n (%)

n (%)

n (%)

Subjects naïve to lipid-lowering medication
No change

36 (60.0)

37 (66.1)

37 (59.7)

110 (61.8)

Statin therapy added

10 (16.7)

6 (10.7)

9 (14.5)

25 (14.0)

14 (23.3)

11 (19.6)

16 (25.8)

41 (23.0)

0

2 (3.6)

0

2 (1.1)

Subjects non-naïve to lipid-lowering medication
No change
Statin dose changed

The numbers were obtained based on the data set the sponsor submitted via e-mail on 04/22/2009.

Of the 178 ITT subjects in Period III, 14 of them (7.9%) achieved the LDL-C goal of < 110
mg/dL at the end of the period: 4 from the high-dose group in Period II (3 with statin and 1
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without statin at screening), 7 from the low-dose group in Period II (4 with statin and 3
without statin at screening), and 3 from the placebo group in Period II (all without statin at
screening).
Secondary Efficacy Endpoints (Entire Study – Period II + Period III). After 8 weeks of
double-blind and 18 weeks of open-label treatment periods, the overall mean % changes in
LDL-C, TC, HDL-C, non-HDL-C, apo A-I, and apo B from Day 1 (baseline for the entire
study) to Week 26 based on the ITT population with LOCF were -14.0%, -8.0%,
+8.1%, -11.3%, +5.6%, and -11.3%, respectively. The overall median % change from Day 1
in TG at Week 26 was +11.5%.
As pointed out earlier, after 18 weeks of the high-dose colesevelam HCl treatment, the mean
lipid and apolipoprotein values were similar among the groups of subjects who received the
placebo, low-dose, and high-dose colesevelam HCl in Period II (Tables 10 and 11, copied
from the sponsor’s report). Since the Day 1 (baseline) mean values were also similar, the
mean % changes from Day 1 to Week 26 were then similar as well. That is, regardless of
what treatment the subjects received during Period II, after 18 weeks of the high-dose
treatment, the differences in efficacy among the study groups seen at the end of Period II
became minimal in Period III.
Table 10 – Summary Results for Apolipoproteins Parameters (Entire Study – ITT Population)
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Table 11 – Summary Results for Lipid Parameters (Entire Study – ITT Population)

3.2 Evaluation of Safety
In consultation with the reviewing medical officer, there were no aspects of safety that
required review by a statistician. See Dr. Eileen Craig’s report for safety evaluation.
4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS
4.1 Gender, Race, and Age
Treatment effects on mean % change in LDL-C from Day 1 to Week 8 (Period II) were
consistent across the subgroups defined by age (≤ 13 years or > 13 years) and gender, as no
significant treatment-by-subgroup interactions were observed (both p > 0.10). Since 87.4%
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of the ITT subjects in Period II were Caucasian, no meaningful comparison between
subgroups of race could be done. Nevertheless, the mean % changes in LDL-C from Day 1
to Week 8 of the 3 study groups for the Caucasian population exhibited similar magnitudes to
the ones for the whole study population. The summary statistics by these subgroups are
presented in Appendix III.
4.2 Other Special/Subgroup Populations
Treatment effects on mean % change in LDL-C from Day 1 to Week 8 (Period II) were
consistent across the subgroups defined by baseline BMI (< 25 kg/m2 or ≥ 25 kg/m2),
baseline Tanner stage (II or III-V), and dosing schedule (divided dose [3 tablets at noon/3
tablets in the evening] or single dose [6 tablets in the evening]), as no significant treatmentby-subgroup interactions were observed (both p > 0.10). The summary statistics by these
subgroups are presented in Appendix III.
Treatment effects on mean % change in LDL-C from Day 1 to Week 8 (Period II) were also
consistent across the subgroups defined by statin use at screening (yes or no), as no
significant treatment-by-subgroup interaction was observed (p > 0.10). Note that as shown in
Table 12 below (copied from the sponsor’s report), the LDL-C lowering effects across the 3
study groups after 8 weeks of double-blind treatment period were all larger for the naïve
subjects than for the statin subjects. In fact, the Week 8 mean LDL-C values in the low-dose
and placebo groups were both increased from their baselines for the statin subjects. The
reviewer found that this perplexing finding was probably due to the large variation in the %
change data in the small number of statin subjects. As one can see in Table 12, across the 3
study groups, the standard deviations of the % changes for the statin subjects were all much
larger than those for the naïve subjects. Therefore, median % changes in LDL-C from Day 1
to Week 8 were evaluated. They were -13.3%, -3.0%, and +2.8% for the high-dose, lowdose, and placebo groups, respectively, for the statin subjects, and -13.6%, -8.2%, and
+0.2%, respectively, for the naïve subjects.
Table 13 (copied from the sponsor’s report) showed the mean % changes in LDL-C from
Week 8 (baseline for Period III) to Week 26 for the subgroups of statin-naïve, statin-naïve +
statin-stable, and changed statin dose + added statin subjects. As discussed for the whole
study population, across the stain subgroups in Period III, the largest mean % reduction in
LDL-C was from the placebo-treated subjects in Period II, followed by the low-dose-treated
subjects. In addition, among the statin subgroups in Period III, the largest mean % reduction
in LDL-C occurred in the subgroup of subjects who changed their statin dose or added a
statin therapy in addition to the high-dose colesevelam HCl according to the investigators’
discretion.
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Table 12 – Summary Results for LDL-C by Statin Status Subgroups (Period II – ITT Population)

Table 13 – Summary Results for LDL-C by Statin Status Subgroups (Period III – ITT Population)

Note: Numbers of patients with statin in each period were not consistent among the sponsor’s tables and data set. However,
the discrepancies were small, which should not have any major impact on the results.

5. SUMMARY AND CONCLUSIONS
5.1 Statistical Issues and Collective Evidence
In general, there were no serious statistical issues noted by this reviewer and the statistical
analyses the sponsor performed met the statistical requirements listed in the WR.
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As depicted in Figure 14, after 8 weeks of double-blind randomized treatment, the mean
LDL-C values based on the ITT population with LOCF were in a dose-response fashion. The
mean value at Week 8 was decreased from baseline for both the low- and high-dose
colesevelam HCl groups, but was increased for the placebo group. The LS mean % changes
from baseline to Week 8 for the high-dose, low-dose, and placebo groups
were -10.0%, -3.8%, and +2.5%, respectively and the colesevelam HCl groups were both
significantly different from the placebo group, although the significance in the low-dose
group was only marginal (Table 14). Note that the % decrease in LDL-C from baseline to
Week 8 in the low-dose group was only about 4%, which was not an impressive number,
considering that 6% has been used previously as a norm for a clinically meaningful
reduction.
Figure 14

LDL-C (mg/dL)
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As also shown in Table 14, the LS mean % changes in TC, HDL-C, non-HDL-C, apo A-I,
and apo B from baseline to Week 8 in the high-dose colesevelam HCl group were all highly
significantly different from those in the placebo group, supporting the effectiveness of 3750
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mg of colesevelam HCl in lipid management. However, the low-dose colesevelam HCl
(1875 mg) did not exhibit such effects. No statistical differences between either colesevelam
HCl group and the placebo group in TG were seen after 8 weeks of treatment, although a
numerical increase in TG was observed in both the colesevelam HCl groups.
Table 14 – Efficacy Results for % Change from Baseline to Week 8 (Period II – ITT Population with LOCF)
Treatment
Difference

High-dose vs. Placebo

Low-dose vs. Placebo

LS Mean (SE)

95% CI

p-value

LS Mean (SE)

95% CI

p-value

LDL-C

-12.5 (2.9)

(-18.3, -6.8)

< 0.000

-6.3 (2.9)

(-12.1, -0.6)

0.03

TC

-7.4 (2.2)

(-11.8, -3.0)

0.001

-3.2 (2.2)

(-7.6, 1.2)

0.15

HDL-C

6.1 (2.3)

(1.6, 10.6)

0.008

2.4 (2.3)

(-2.2, 6.9)

0.31

-10.9 (2.8)

(-16.3, -5.5)

0.000

-5.1 (2.8)

(-10.6, 0.3)

0.06

Apo A-I

6.9 (2.4)

(2.0, 11.7)

0.006

4.0 (2.4)

(-0.9, 8.8)

0.11

Apo B

-8.3 (2.5)

(-13.2, -3.5)

0.001

-3.4 (2.5)

(-8.2, 1.5)

0.17

TG *

5.1 (76.52)

(-8.8, 20.0)

0.466

6.4 (70.65)

(-6.5, 20.3)

0.34

non-HDL-C

For LDL-C, TC, HDL-C, non-HDL-C, and TG, the sample sizes for the high-dose, low-dose, and placebo
groups were 63, 63, and 65, respectively. For Apo A-I and Apo B, the sample sizes for the high-dose, lowdose, and placebo groups were 61, 62, and 63, respectively.
* TG was not normally distributed. Therefore, the sponsor reported median and interquartile range (IQR)
instead of mean and SD or SE, and analyzed the data using Wilcoxon Signed-Rank test.

Further mean reductions in LDL-C, TC, non-HDL-C, and apo B occurred in all the 3 study
groups after 18 weeks of open-label treatment period with high-dose colesevelam HCl. The
reduction was especially evident for the original placebo-treated subjects and was minimal
for the original high-dose colesevelam HCl-treated subjects (see Tables 7 and 8 above). By
Week 26, the mean LDL-C, TC, non-HDL-C, and apo B values were similar among the 3
study groups. In other words, regardless of what treatment the subjects received during the
8-week double-blind period, after 18 weeks of the high-dose colesevelam HCl treatment, the
differences in efficacy among the study groups seen at Week 8 became minimal at Week 26
(see Figure 14 above for the example of LDL-C).
Most of the subjects in the 18-week open-label treatment period stayed with their original
statin therapy (23.0%) or were still statin-naïve (61.8%). Approximately 14.0% of the
subjects who were statin-naïve in the 8-week double-blind treatment period received a statin
therapy along with the high-dose colesevelam HCl during the open-label treatment period.
Table 15 below shows that < 10% of the study population achieved the LDL-C goal of <110
mg/dL at the end of Period II (Week 8) and Period III (Week 26), and most of them were
taking statin as the background medication.
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Table 15 – No. of ITT Subjects Achieving the LDL-C Goal of < 110 mg/dL at the end of Periods II and III
High-dose

Low-dose

Placebo

Total

By Week 8

5 (3, 2)

2 (2, 0)

0

7/191 (3.7%)

By Week 26

4 (3, 1)

7 (4, 3)

3 (0, 3)

14/178 (7.9%)

(a, b) represents (no. of subjects with statin at screening, no. of subjects without statin at screening).

Treatment effects on mean % change in LDL-C from baseline to Week 8 were consistent
across the subgroups defined by age (≤ 13 years or > 13 years), gender, BMI (< 25 kg/m2 or
≥ 25 kg/m2), baseline Tanner stage (II or III-V), and dosing schedule (divided dose [3 tablets
at noon/3 tablets in the evening] or single dose [6 tablets in the evening]), as no significant
treatment-by-subgroup interactions were observed (all p > 0.10). No subgroup analysis of
race was performed since the majority of the subjects were Caucasian (87%). These analyses
are limited, however, by low statistical power.
As depicted in Figures 15 (mean % change) and 16 (median % change), the LDL-C lowering
effects after 8 weeks of double-blind treatment period were all larger across the 3 study
groups for the naïve subjects than for the statin subjects. The treatment effects relative to
placebo were, however, similar between the 2 subgroups of subjects, as there was no
significant treatment-by-subgroup interaction (p > 0.10). Note that the results may not be
reliable since the sample size for the statin subjects was small (24% of the study population)
and they came to the study with lower LDL-C values at baseline (entry criterion was > 130
mg/dL) than the naïve subjects in general (entry criterion was > 160 mg/dL). The additional
LDL-C lowering effect by colesevelam HCl for subjects taking statins as their background
medications could not be evaluated since the study did not have enough power for the
assessment.
Figure 15

Figure 16
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In the final discussion and conclusion, the low-dose colesevelam HCl (1875 mg) will not be
the focus of this review since (1) it is not a to-be-marketed dose for the proposed indication,
(2) its treatment effect in LDL-C lowering was small (5% reduction for the completers), and
(3) it did not show nominal significance for any of the secondary endpoints.
5.2 Conclusions and Recommendations
Data from the WEL-410 trial have demonstrated that Welchol 3750 mg was effective in
lowering LDL-C level from baseline by 12.5% compared to placebo at the end of 8-week
double-blind randomized treatment period (primary efficacy endpoint), in pediatric patients
aged between 10 to 17 years with heterozygous familial hypercholesterolemia. Welchol
3750 mg was also associated with statistically significant decreases in TC, non-HDL-C, and
apo B, and increases in HDL-C and apo A-I during the 8-week double-blind treatment
period. The efficacy was sustained throughout the 18-week open-label treatment period in
which all patients received Welchol 3750 mg. Welchol 3750 mg resulted in a numerically
increase in triglyceride by Week 8 as well as by Week 26, although the change was not
statistically significantly different from placebo.
A borderline significant reduction in LDL-C from baseline at Week 8 was observed in
patients taking Welchol 1875 mg compared to placebo (treatment difference = -6.3%).
However, there were no statistically significant findings in all other lipids and
apolipoproteins when Welchol 1875 mg was compared with placebo.
Data from the WEL-410 trial also showed that treatment effects relative to placebo in mean
% change from baseline in LDL-C at Week 8 were consistent between the subgroups of
statin (24% of the study population) and naïve (76% of the study population) patients. With
such a small sample size for the statin subgroup, the additional LDL-C lowering effect from
Welchol, if any, for the statin patients was not evaluable since the study did not have enough
power for the assessment.
Overall, < 4% and < 8% of the study population achieved the LDL-C goal of < 110 mg/dL at
the end of the double-blind treatment period and the open-label treatment period,
respectively, and most of them had statins as their background medications.
5.3 Labeling Comments
The following bullets summarize this reviewer’s comments for the sponsor’s proposed
labeling.
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It is misleading to state that the study was a (b) (4) , randomized, double-blind,
placebo-controlled study because the double-blind and placebo-controlled period was
only 8 weeks.
(b) (4)
The mean baseline LDL-C value, 199 mg/dL, occurred at Day 1,
.
In Table 9, p-values are presented for all the primary and secondary lipid and
apolipoprotein variables. However, the multiplicity testing issue for the secondary
variables was not pre-addressed in the protocol and/or statistical analysis plan. To be
consistent with the other tables under the section of clinical studies, a footnote with p
< 0.05, rather than actual p-values, is recommended.
It should be more specific that the results presented in Table 9 were based on the ITT
population with LOCF.

Primary Statistical Reviewer: Cynthia Liu, MA
Concurring Reviewer:

CC:

06/01/09

Todd Sahlroot, Ph.D.
Statistical Team Leader and Deputy Director of Biometrics II

HFD-510/KJohnson, EColman, ECraig
HFD-715/TPermutt, TSahlroot, CLiu
HFD-700/LPatrician
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6. APPENDIX I
Statistical results below were based on an ANCOVA model with treatment and statin use as
the fixed factors and baseline LDL-C value as the covariate.
Table 1 – Summary Results for LDL-C (Period II – ITT Population)
Day 1 Baseline

Week 8 LOCF

Percent Change From Baseline

Treatment Group

N

Mean (SD)

Mean (SD)

Colesevelam HCl 3750 mg

63

202.3 (50.1)

178.2 (45.5)

-10.6 (19.4)

-8.7 (2.2)

Colesevelam HCl 1875 mg

63

198.5 (44.0)

187.3 (37.0)

-3.7 (18.4)

-2.6 (2.2)

Placebo

65

196.7 (43.6)

198.7 (36.0)

2.9 (16.5)

3.7 (2.2)

Mean (SD)

LS Mean (SE)

Treatment Difference
Treatment Comparison

LS Mean (SE)

95% CI

p-value

Colesevelam HCl 3750 mg vs. Placebo

-12.5 (2.9)

(-18.2, -6.7)

< 0.0001

Colesevelam HCl 1875 mg vs. Placebo

-6.3 (2.9)

(-12.0, -0.5)

0.0322

Analysis results were based on an ANCOVA model with treatment and statin use as the fixed factors and
baseline LDL-C value as the covariate.
The comparison of low-dose vs. placebo by Dunnett’s t-test showed p = 0.0594.

Table 2 – Summary Results for LDL-C (Period II – Completers)
Day 1 Baseline

Week 8

Percent Change From Baseline

Treatment Group

N

Mean (SD)

Mean (SD)

Colesevelam HCl 3750 mg

62

202.7 (50.4)

178.1 (45.8)

-10.8 (19.4)

-9.3 (2.2)

Colesevelam HCl 1875 mg

60

200.6 (42.6)

187.8 (37.3)

-5.1 (15.3)

-3.9 (2.2)

Placebo

64

196.5 (43.9)

198.6 (36.3)

3.0 (16.6)

3.5 (2.1)

Mean (SD)

LS Mean (SE)

Treatment Difference
Treatment Comparison

LS Mean (SE)

95% CI

p-value

Colesevelam HCl 3750 mg vs. Placebo

-12.8 (2.8)

(-18.3, -7.2)

< 0.0001

Colesevelam HCl 1875 mg vs. Placebo

-7.4 (2.8)

(-13.0, -1.8)

0.0101

Analysis results were based on an ANCOVA model with treatment and statin use as the fixed factors and
baseline LDL-C value as the covariate.
The comparison of low-dose vs. placebo by Dunnett’s t-test showed p = 0.0193.

06/01/09

Page 32 of 38

Statistical Review and Evaluation of Clinical Efficacy Trial

NDA 21-176/SE5-022

7. APPENDIX II
Statistical results below were copied from the sponsor’s report.
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8. APPENDIX III
Statistical results below were copied from the sponsor’s report.
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