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Co-administered niacin and statin may
offer additional lipid management;
however, niacin is underutilised due

to flushing, mediated primarily by
prostaglandin D, (PGD,). A combination
tablet containing 1 g extended-release
niacin and 20 mg laropiprant (ERN/LRPT),
a PGD,-receptor (DP1) antagonist, offers
improved tolerability. To assess the efficacy
and safety of ERN/LRPT + simvastatin
versus ERN/LRPT and simvastatin alone

in dyslipidaemic patients, in this 12-week
study, 1,398 patients were randomised
equally to ERN/LRPT 1 g/20 mg,
simvastatin (10, 20 or 40 mg), or ERN/
LRPT 1 g/20 mg + simvastatin (10, 20

or 40 mg) once-daily for four weeks. At
week five, doses were doubled in all groups
except simvastatin 40 mg (unchanged) and
ERN/LRPT 1 g/20 mg + simvastatin

40 mg (switched to ERN/LRPT 2 g/40 mg
+ simvastatin 40 mg).

ERN/LRPT + simvastatin (pooled across
simvastatin doses) significantly improved
key lipid parameters versus ERN/LRPT
and pooled simvastatin: mean percentage
changes from baseline to week 12 for
low-density lipoprotein cholesterol were
-47.9%, -17.0% and -37.0%, respectively,
and for high-density lipoprotein cholesterol
were 27.5%, 23.4% and 6.0%,
respectively. ERN/LRPT + simvastatin
was generally well tolerated, with a low
incidence of serious treatment-related
adverse experiences (0.2%, 0.5% and
0.2% for ERN/LRPT + simvastatin, ERN/
LRPT and simvastatin, respectively).

In conclusion, ERN/LRPT + simvastatin
significantly improved the lipid profile
compared with ERN/LRPT and simvastatin
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alone and was generally well tolerated in
dyslipidaemic patients.

Introduction

Large intervention studies suggest that while
lowering low-density lipoprotein cholesterol
(LDL-C) is beneficial, it is insufficient to prevent the
majority of coronary heart disease (CHD) events.
Niacin improves the overall lipid profile, LDL-C and
triglycerides (TG) and is the most effective agent
for raising high-density lipoprotein cholesterol
(HDL-C) levels.! Co-administration of niacin with

a statin offers the potential for additional lipid
management, but the use of niacin has been limited
due to associated flushing, mediated primarily by
prostaglandin D, (PGD,).? Flushing of the face and
trunk occurs in nearly all patients taking niacin.3-
The PGD,-mediated pathway is independent of
the pathway underlying niacin’s beneficial lipid-
modifying effects,® enabling the development of an
agent that inhibits PGD,-mediated flushing without
interfering with the beneficial lipid-modifying
effects of niacin. Such an agent may facilitate
more widespread use of niacin therapy to reduce
cardiovascular risk in patients with dyslipidaemia.

Laropiprant (LRPT; Merck & Co., Inc., Whitehouse
Station, NJ, USA) is a potent, once-daily, highly
selective PGD,-receptor (DP1) antagonist.” A
combination tablet containing 1 g of extended-
release niacin and 20 mg of laropiprant (ERN/
LRPT) offers improved tolerability, supporting a
simplified 1-2 g dosing paradigm and improved
adherence.®? In a randomised, placebo-controlled
clinical trial, ERN/LRPT, administered alone or
co-administered with a statin to 1,600 patients
with primary hypercholesterolaemia or mixed
dyslipidaemia, produced significant, durable
improvements in multiple lipid and lipoprotein
parameters and offered improved tolerability

over ERN alone.® The primary purpose of the
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Figure 1. Study design
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Key: ERN = extended-release niacin; LRPT = laropiprant; PBO = placebo

present phase Il factorial study was to
assess the efficacy and safety of ERN/
LRPT co-administered with simvastatin
(ERN/LRPT+SIMVA) in patients with
primary hypercholesterolaemia or mixed
hyperlipidaemia.

Patients and methods
Patient selection criteria

This study enrolled men and women

ages 18 to 85 years with primary
hypercholesterolaemia or mixed
hyperlipidaemia (0-1 risk factor according
to National Cholesterol Education Program
Adult Treatment Panel Il [NCEP ATP Il1]
guidelines! with an LDL-C from 130 to

190 mg/dL [3.37 mmol/L to 4.92 mmol/L]
or multiple NCEP ATP Il risk factors with an
LDL-C from 130 to 160 mg/dL [3.37 mmol/L
to 4.14 mmol/L] and TG <350 mg/dL

[3.96 mmol/L] after washout from lipid-
modifying therapies). High-risk patients (CHD/
CHD risk equivalent, including diabetes, per
NCEP ATP Il guidelines!) were intended

to be excluded by protocol, as washout

of statin was required. Patients were also
excluded if they had the following laboratory
values at visit one: creatinine >2.0 mg/dL
(176.8 umol/L), alanine aminotransferase
(ALT) and/or aspartate aminotransferase
(AST) >1.5x upper limit of normal (ULN),
creatine kinase (CK) >2 x ULN, and thyroid
stimulating hormone (TSH) outside the
central laboratory’s normal reference range.

Concomitant drugs excluded at study entry
included: niacin 250 mg/day; lipid-modifying
therapy initiated within six weeks of visit one;
fibrates; cyclical hormonal contraceptives

or intermittent use of hormone replacement
therapies; systemic corticosteroids; or high-
dose antioxidant vitamins.

Study design

This was a worldwide, multi-centre,
randomised, double-blind, factorial design,
12-week parallel-group study conducted at
108 sites in 15 countries. Following a six- to
eight-week washout period of lipid-modifying
therapies (if needed) and a concurrent four-
week placebo run-in, patients were equally
randomised to one of seven treatment arms:
ERN/LRPT 1 g/20 mg, SIMVA (10, 20 or
40 mg), or ERN/LRPT 1 g/20 mg+SIMVA
(10, 20 or 40 mg) once-daily for four weeks.
At week five, all doses were doubled (two
tablets) except SIMVA 40 mg (unchanged)
and ERN/LRPT 1 g/20 mg+SIMVA 40 mg
(switched to ERN/LRPT 2 g/40 mg+SIMVA
40 mg) for eight weeks (figure 1). Patients
were instructed to take study therapy with
their evening meal.

The study protocol was reviewed and
approved by the appropriate ethics
committees/institutional review boards. All
patients provided written informed consent
to participate in this study. The study was
performed in accordance with the Declaration
of Helsinki and Good Clinical Practice
standards.

THERAPEUTICS

Efficacy assessments

The primary efficacy end point was efficacy
of co-administered ERN/LRPT 2 g+SIMVA
pooled across 20 and 40 mg doses (pooled)
compared with ERN/LRPT 2 g on percentage
change from baseline in LDL-C levels at
week 12. Key secondary efficacy end points
included efficacy of co-administered ERN/
LRPT 2 g+SIMVA (pooled) compared with
SIMVA (pooled) on LDL-C, HDL-C, TG, ratio
of LDL-C:HDL-C, non-HDL-C, apolipoprotein
(Apo) B and Apo A-I, and efficacy of co-
administered ERN/LRPT 2 g+SIMVA (pooled)
compared with ERN/LRPT 2 g on HDL-C,
TG, ratio of LDL-C:HDL-C, non-HDL-C,

Apo B and Apo A-Il. Exploratory end points
included percentage change from baseline

in total cholesterol (TC), ratio of TC:HDL-C,
lipoprotein (a) (Lp(a)), and C-reactive protein
(CRP). The treatment effects on LDL-C at
study end point were examined across pre-
specified subgroups defined by age (< or 265
years), gender, race (White, Hispanic, Black or
other), and region (US or ex-US).

Safety and tolerability assessments

Safety and tolerability assessments included
adverse events (AEs), physical examinations,
laboratory tests, electrocardiograms (ECGs)
and vital signs. Laboratory evaluations included
serum ALT, AST, CK, fasting serum glucose
(FSG), and creatinine and other general
surveillance laboratory tests. For patients
without diabetes mellitus at baseline, the
percentage of patients with new-onset diabetes
mellitus, defined as experiencing a diabetes-
related AE or addition of an antihyperglycaemic
medication, was tabulated.

The following laboratory abnormalities were
pre-specified as conditions for discontinuation:
consecutive ALT or AST elevations 23 x ULN;
consecutive CK elevations 25 x and <10 x
ULN with muscle symptoms, consecutive CK
elevations 210 x ULN with or without muscle
symptoms, or single CK elevations 220 x
ULN with or without muscle symptoms; TG
levels >600 mg/dL (6.6 mmol/L) on repeat
measure; and positive pregnancy test. Pre-
specified discontinuation was also defined for
patients who experienced hypersensitivity or
severe intolerance to study therapy or who
required continuous treatment with systemic
corticosteroids.
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Statistical methods

Percentage change from baseline in LDL-C
at week 12 with ERN/LRPT 2 g+SIMVA
(pooled) versus ERN/LRPT 2 g was assessed
using an analysis of co-variance (ANCOVA)
model, with terms for treatment, country,
gender, and baseline LDL-C as co-variates.
Percentage changes from baseline in other
lipid end points (LDL-C, HDL-C, non-HDL-C,
Apo B, Apo A-I, TC, ratios of LDL-C:HDL-C
and TC:HDL-C) were analysed using a similar
ANCOVA model, substituting the relevant
baseline measurement as the co-variate.

The comparisons were performed using
appropriate contrasts from the ANCOVA
model.

Percentage changes from baseline in TG,
Lp(a) and CRP were analysed using non-
parametric methods based on medians. In the
pooled comparisons of ERN/LRPT+SIMVA
vs. SIMVA or ERN/LRPT alone, the pair of
compared treatments was analysed separately
using the ANCOVA model applied to the
Tukey’s normalised ranks of the percentage
change from baseline, while the Tukey's
normalised ranks of baseline level was used
as a co-variate. Pair-wise comparisons were
performed using the respective contrast from
the ANCOVA model. Between-treatment
group differences in medians were assessed
using Hodges-Lehman estimates with

the corresponding distribution-free 95%
confidence interval (Cl) based on Wilcoxon’s
rank-sum test applied to the pair of
compared treatments. Individual dose
comparisons (unpooled) were analysed
similarly using the pair of compared
treatment groups.

Safety and tolerability were assessed

by a statistical and clinical review of all
safety parameters. Statistical tests were
performed and the 95% Cl and p-values
were displayed on the pre-specified safety
parameters of interest. For all other clinical
and laboratory AEs, events were listed and
summarised by frequency of occurrence, and
the counts and percentages were tabulated
by treatment group. The between-group
pair-wise comparisons were performed using
Fisher's exact test. Ninety-five per cent Cls of
between-treatment differences in percentages
were derived using Wilson's score method.

Results

Demographics, baseline
characteristics and patient
accounting

The demographics and baseline
characteristics were generally similar across
the treatment groups (table 1). Overall, 3,302
patients were screened and, of these, 1,398
patients were randomised and 1,135 (81.2%)
patients completed the study.

Lipid efficacy
ERN/LRPT 2 g+SIMVA (pooled) produced

significantly greater mean percentage reductions
from baseline to week 12 in LDL-C compared

with both ERN/LRPT 2 g and SIMVA (pooled)
monotherapy groups (table 2; figure 2a).
Individual dose comparisons demonstrated that
co-administered ERN/LRPT+SIMVA produced
significantly greater reductions in LDL-C versus
both agents alone (p<0.001 for each individual
pair-wise comparison). All of the respective
comparisons (pooled and individual doses) were
statistically significant at week four in favour of
ERN/LRPT 1 g+SIMVA (table 2).

The LDL-C-lowering efficacy of co-administered
ERN/LRPT 2 g+SIMVA (pooled) versus ERN/
LRPT 2 g and SIMVA (pooled) at week 12

was generally consistent across subgroups
defined by age (<65 or =65 years), gender,

Table 1. Demographics and baseline characteristics of patients randomised

Demographic/baseline

parameter* N=609
Age, years (SD) 57.3 (10.7)
Gender, n (%)
Females 344 (56.5)
Males 265 (43.5)
Race, n (%)
White 475 (78.0)
Hispanic 25 (4.1)
Black 22 (3.6)
Other 87 (14.3)
BMI, kg/m? (SD) 28.8 (11.7)
NCEP ATP Il risk, n (%)
Low 419 (68.8)
Multiple 184 (30.2)
High 6 (1.0)
1Type of hyperlipidaemia, n (%)
Primary hypercholesterolaemia 466 (76.6)
Mixed hyperlipidaemia 142 (23.4)
Lipid values, mmol/L (SD)
LDL-C 3.9 (16.5)
HDL-C 1.4 (13.7)
TG; median 1.5 (76.0)
Non-HDL-C 4.7 (20.7)
LDL-C:HDL-C 3.0 (0.7)
Apo B (g/L) 1.5(21.1)
Apo A-l (g/L) 1.7 (28.9)
TC 6.1 (22.4)
TC:HDL-C 4.6 (1.0)
Lp(a); median (umol/L) 0.4 (24.2)
CRP, mg/L (SD); median 4.6 (1.0

ERN/LRPT+SIMVA

ERN/LRPT SIMVA
N=195 N=594
57.1 (10.7) 56.1 (10.9)
113 (57.9) 326 (54.9)
82 (42.1) 268 (45.1)
154 (79.0) 469 (79.0)
9 (4.6) 23(3.9)

7 (3.6) 27 (4.5)
25 (12.8) 75 (12.6)
27.5 (4.7) 28.1 (4.9)
140 (72.5) 404 (68.1)
48 (24.9) 183 (30.9)
5 (2.6) 6 (1.0)
143 (73.3) 436 (73.4)
52 (26.7) 158 (26.6)
3.9 (15.1) 3.9 (16.9)
1.4 (12.8) 1.4 (13.1)
1.5 (87.6) 1.5 (74.9)
4.7 (20.3) 4.7 (22.1)
3.0(0.7) 3.1(0.8)
1.4 (20.4) 1.5 (21.9)
1.7 (26.7) 1.7 (27.7)
6.0 (22.0) 6.1 (23.3)
4.7 (1.0) 4.7 (1.1)
0.3 (24.2) 0.4 (25.1)
4.6 (1.0) 4.5 (1.1)

*Values are mean (SD), unless otherwise noted. T Randomised in error but included in all analyses.

Key: ERN = extended-release niacin; LRPT = laropiprant; SIMVA = simvastatin; SD = standard deviation; BMI = body mass
index; NCEP ATP Il = National Cholesterol Education Program Adult Treatment Panel Ill; LDL-C = low-density lipoprotein
cholesterol; HDL-C = high-density lipoprotein cholesterol; TG = triglycerides; Apo = apolipoprotein; TC = total cholesterol;

Lp = lipoprotein; CRP = C-reactive protein
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Table 2. Response to extended-release niacin (ERN)/laropiprant (LRPT) + simvastatin versus simvastatin or ERN/LRPT monotherapy in
patients with primary hypercholesterolaemia or mixed dyslipidaemia

Mean % change from baseline*

LDL-C HDL-C
Week 4/N
ERN/LRPT 1 g/20 mg -44.2% 19.2%
+ SIMVA (all doses
10/20/40 mg)/583
SIMVA (all doses -37.4 4.2
10/20/40 mg)/583
ERN/LRPT 1 g/20 -8.2 12.5
mg/190
Week 12/N
ERN/LRPT 2 g/40 mg  -479f  27.5%
+ SIMVA (all doses
20/40 mg)/520
SIMVA (all doses -37.0 6.0
20/40 mg)/565
ERN/LRPT 2 g/ -17.0 23.4
40 mg/160
ERN/LRPT 2 g/40 mg + SIMVA by dose
2 g/40 mg + -45.7 27.7
20 mg/168
2 g/40 mg + -48.9 27.4
40 mg/352
SIMVA by dose
20 mg/188 -34.7 4.2
40 mg/377 -38.2 6.8

TGt LDL-C: Non- Apo B
HDL-C HDL-C

-25.8% -51.7% -41.3% -36.9%
-15.7 -39.5 -34.0 -29.9
-18.7 -17.1 -9.5 -9.3
-33.3f -57.1% -45.8% -41.0%
-14.7 -39.8 -33.4 -28.8
-21.6 -31.2 -18.1 -17.1
-30.9 -55.3 -43.9 -39.8
-33.6 -58.0 -46.7 -41.5
-13.4 -36.3 -31.2 -25.9
-15.1 -41.5 -34.6 -30.2

Apo

6.7%

8.6§

Lp@t  TC TC: CRPY
HDL-C
-12.2§  -279f -38.0f -2.9§
0.0 258 280 125
-14.3 49 _14.1 4.4
-19.85  -29.6f -43.0f -18.2%
0.0 249 280  -154
250 9.1 249 00
229  -285  -420  -18.8
184  -302  -434 182
0.0 234 251  -86
0.0 256  -294  -18.0

* Least squares mean for all parameters except TG, Lp(a) and CRP

t Median % change from baseline for TG, Lp(a) and CRP

§ Significant (p<0.05) relative to SIMVA alone

$ Significant (p<0.05) relative to ERN/LRPT alone

t Significant (p<0.05) relative to ERN/LRPT alone or SIMVA alone

Key: ERN = extended-release niacin; LRPT = laropiprant; SIMVA = simvastatin; LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density lipoprotein cholesterol; TG = triglycerides;
Apo = apolipoprotein; Lp = lipoprotein; TC = total cholesterol; CRP = C-reactive protein

race (Caucasian, Hispanic, Black or other), and
region (US or ex-US) (figure 3). Patients who
had higher than median baseline TG levels
experienced less of a percentage decline in
LDL-C compared with patients with levels below
the median in the treatment groups receiving
ERN/LRPT; however, the absolute magnitudes
of decline were similar in both subgroups,
approximately 18 mg/dL (0.5 mmol/L).

Co-administered ERN/LRPT 2 g+SIMVA
(pooled) produced significant improvements

in the following lipid variables compared with
ERN/LRPT 2 g and SIMVA monotherapy
(pooled) at week 12: HDL-C (table 2; figure
2b), TG (table 2; figure 2c), LDL-C:HDL-C,
non-HDL-C, Apo B, Apo A-l, TC, and TC:HDL-C
(p<0.001 for each pair-wise between-group
comparison; table 2). All of the respective
comparisons (pooled and individual doses)

were statistically significant at week four in
favour of ERN/LRPT 1 g+SIMVA (table 2).

ERN/LRPT, administered either alone or with
SIMVA, produced similar reductions in Lp(a),
whereas SIMVA alone had no effect on Lp(a)
(table 2). ERN/LRPT+SIMVA (pooled) did not
produce additional reductions in CRP beyond
SIMVA alone and ERN/LRPT appeared to
have no effect on CRP levels (table 2).

Safety

Co-administration of ERN/LRPT 2 g+SIMVA
was generally well tolerated, having an overall
AE profile similar to that of ERN/LRPT alone
(table 3). The discontinuation rate was low

in all seven treatment groups and primarily
driven by flushing-related symptoms and
gastrointestinal disorders in the ERN/LRPT
treatment groups.

The percentages of patients with consecutive
23 x ULN elevations (including presumed
consecutive elevations) in ALT/AST were low
and similar across treatment groups (table

3). There was only one discontinuation in the
study due to ALT and/or AST elevation, which
occurred in the SIMVA monotherapy treatment
arm. There was one report of hepatitis
occurring in the ERN/LRPT+SIMVA treatment
arm, which was ascribed to alcohol abuse and
considered by the investigator to be definitely
not related to study therapy.

There were no AEs of myopathy (CK 210 x
ULN with muscle symptoms and considered
drug-related by the investigator). Elevations
in CK 210 x ULN were low and similar across
treatment groups (table 3). One patient in
the ERN/LRPT group had an elevation with
muscle symptoms attributed to exercise
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and not considered to be treatment related.
Two patients in the SIMVA (pooled) group
discontinued due to elevated CK.

Figure 2. a shows mean percentage change from baseline to week 12 in low-density
lipoprotein cholesterol (LDL-C); b shows mean percentage change from baseline to week
12 in high-density lipoprotein cholesterol (HDL-C); c shows median percentage change

from baseline to week 12 in triglycerides (TG) Adverse experiences related to glycaemic

control (e.g. diabetes mellitus, impaired fasting
glucose, insulin resistance) were reported by
a 04 two (0.3%) patients in the ERN/LRPT+SIMVA
(pooled) group, one (0.5%) patient in the
3 17.0% ERN/LRPT group, and two (0.3%) patients
-20 1 in the SIMVA (pooled) group. There were no
serious events or discontinuations related to
glycaemic control AEs. Median increases in
FSG were 4 mg/dL (0.22 mmol/L) in each
= -47.9% individual ERN/LRPT+SIMVA group and the
ERN/LRPT 2 g group, and ranged from 1 to
-60 T —~ T 2 mg/dL (0.05 mmol/L to 0.11 mmol/L) in the
0 4 8 12  Pooled SIMVA groups (table 3). Of the 1,397 patients
simvastatin doses . . . .
Weeks on treatment mean % change (+SE) without diabetes at baseline, four patients met
the criteria for new-onset diabetes, two (1.0%)
in the ERN/LRPT+SIMVA (pooled) group,
one (0.5%) in the ERN/LRPT group, and one
I 27.5% (0.5%) in the SIMVA (pooled) group.
$ 23.4%

-10-

-30 4

2 -37.0%
40

[N S B 48]
[ R )

"
(& e )

-50 4

Mean % change in LDL (+SE)

Serum uric acid levels increased slightly from
baseline to week 12 in the ERN/LRPT

(0.5 mg/dL [0.02 mmol/L]) and ERN/
LRPT+SIMVA (0.4 mg/dL [0.02 mmol/L])
treatment groups compared with SIMVA

6.0% monotherapy (-0.1 mg/dL [~0.0 mmol/L]).
Two cases of gout were reported as AEs in the

v >4 v ERN/LRPT+SIMVA treatment groups.
8 12 Pooled

simvastatin doses H 1
Weeks on treatment mean % change (+SE) DlSCUSSlon

Mean % change in HDL-C (+SE)

o
~ 4

Statins provide excellent LDL-C lowering
effects; however, many patients fail to attain
their LDL-C goals and frequently require
combination therapy to reach increasingly
aggressive targets. In addition, treatment
of mixed hyperlipidaemia, characterised by
I -21.6% elevated LDL-C and TG and low HDL-C levels,
often with accompanying obesity, diabetes
b I -33.3% and metabolic syndrome, remains difficult to
40 - manage effectively with statin monotherapy.
While statins effectively lower LDL-C and
-50 4= v v — T reduce cardiovascular risk by approximately
g N et on8treatment L simvazgacztliiddoses 30%, they produce only modest effects on TG
median % change (+SE) and HDL-C. Niacin produces beneficial effects
on LDL-C, HDL-C, TG and other lipid and
lipoprotein parameters and has been shown in
*g:mékagigzgﬁgg ERN/LRPT 1 g + SIMVA 10 = ERN/LRPT 2 g + SIMVA 20 mg clinical trials to reduce cardiovascular events
SIMVA 20 = 40 mg ERN/LRPT 1 g + SIMVA 20 = ERN/LRPT 2 g + SIMVA 40 mg and atherosclerosis progression.11014 The
SIMVA 40 — 40 mg ERN/LRPT 1 g + SIMVA 40 ~ ERN/LRPT 2 g -+ SIMVA 40 mg combination of statins and niacin may produce

additional and complementary lipid/lipoprotein
Key: ERN = extended-release niacin; LRPT = laropiprant; SIMVA = simvastatin; SE = standard error effects, further reduce cardiovascular risk

2-14.7%

Median % change in TG (+SE)
i
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relative to either monotherapy, and provide
an effective treatment option for patients with
primary and mixed hyperlipidaemia.

In the present study, co-administration of ERN/
LRPT 2 g+SIMVA (pooled) produced greater
reductions in LDL-C than either monotherapy.
Similar to the findings in the pooled treatment
groups, all individual dose comparisons of
ERN/LRPT 2 g+SIMVA produced significantly
greater LDL-C reductions than the respective
monotherapy doses. Despite that, the full
effect of the 1 g dose may not have reached
a plateau at four weeks, incremental LDL-C
lowering was observed when the dose was
advanced from 1 g to 2 g at week four. Based
on previously published data, ERN/LRPT
produced the expected effects on LDL-C
observed with niacin as monotherapy and
when co-administered with a statin.!®

The LDL-C-lowering efficacy of the co-
administration compared with ERN/LRPT
alone was consistent across pre-defined
subgroups based on gender, age, race and
region. Patients in the ERN/LRPT groups
with baseline TG levels above the median
experienced a lower percentage decline in
LDL-C relative to patients with levels below
the median. Nonetheless, the absolute
magnitudes of decline were similar. This
finding is consistent with the known effects
of baseline TG levels in patients receiving

Figure 3. Consistency of effect on LDL-C
across patient subgroups based on age,
gender, race and region

Age <65 years (n= 380, 119)
65 years (n= 140, 41)

Male (n= 233, 70)
Female (n= 287, 90)

White (n= 405, 126)
Hispanic (n= 22, 9)
Black (n= 21, 6)
Other (n= 72, 19)

US (n= 184, 62)
Ex-US (n= 336, 98)

90 -60 -30 0 30 60

Estimate of difference in pooled combination therapy
versus pooled monotherapy, mean % change

niacin therapy. Since patients were required
to have TG <350 mg/dL (3.96 mmol/L) at
baseline, the observed effects on LDL-C may
not be generalisable to patients with severe
hypertriglyceridaemia.

Apo B, the principle apolipoprotein of LDL-C,
demonstrated an almost identical pattern

of results as LDL-C, with greater reductions
observed in the ERN/LRPT 2 g+SIMVA
(pooled) compared with the ERN/LRPT and
pooled SIMVA monotherapy groups. Since
each LDL particle carries one molecule of
Apo B, this parameter represents a measure
of LDL particle number. Interestingly, ERN/
LRPT produced commensurate reductions in
LDL-C and Apo B, with greater reductions in
TG, while SIMVA produced larger reductions
in LDL-C compared with Apo B and TGs. The
clinical meaning of this finding is unclear,
but suggests that niacin may produce a
greater relative effect on reducing particles
that contain TGs, such as very low-density
lipoprotein (VLDL) and intermediate-density
lipoprotein (IDL), but which contain less
cholesterol than LDL particles. Similar to
the changes observed in LDL-C and Apo B,
ERN/LRPT 2 g+SIMVA (pooled) produced a
significantly greater reduction in non-HDL-C,
a marker for atherogenic Apo B-containing
lipoproteins, than SIMVA (pooled) and ERN/
LRPT 2 g alone. Similar results were observed
for individual SIMVA dose comparisons, with
or without ERN/LRPT.

ERN/LRPT 2 g+SIMVA (pooled) produced
significantly greater increases in HDL-C

than either the SIMVA (pooled) or the ERN/
LRPT monotherapy groups. Individual

dose comparisons yielded similar results.

The greater HDL-C increases with ERN/
LRPT+SIMVA versus the individual
components were observed during the first
four weeks of therapy (i.e. with the 1 g niacin
dose). At 12 weeks, the observed increases
in HDL-C were consistent with those reported
for extended-release niacin.!> Apo A-1, the
principal lipoprotein of HDL-C, was increased
similarly in the ERN/LRPT 2 g+SIMVA
(pooled) group and ERN/LRPT group relative
to the SIMVA (pooled) monotherapy group.
Consistent with the LDL-C, HDL-C and

TC findings, the percentage reductions in

the ratios of LDL-C:HDL-C and TC:HDL-C
were significantly greater in the ERN/LRPT

THERAPEUTICS

2 g+SIMVA (pooled) group than in either the
SIMVA (pooled) or ERN/LRPT monotherapy
groups. ERN/LRPT 2 g+SIMVA (pooled)
also produced significantly larger decreases
in TGs compared with either ERN/LRPT or
pooled SIMVA monotherapy. Individual dose
comparisons, as well as results following the
first four weeks of treatment with ERN/LRPT
1 g+SIMVA (pooled), were consistent with
these findings. Again, reductions in TG were
consistent with published values for extended-
release niacin in the literature.'®

Lp(a) is believed to be a highly atherogenic
lipoprotein and niacin is the only available
agent that has been shown to reduce

Lp(a) levels.!® As expected, ERN/LRPT,
administered alone or with SIMVA, produced
similar reductions of about 20% in Lp(a)

and SIMVA alone had no effect on Lp(a).
Despite the incremental reductions in LDL-C
and increases in HDL-C produced by ERN/
LRPT+SIMVA, the co-administration did not
produce additional reductions in CRP beyond
SIMVA monotherapy and there appeared to
be no effect of ERN/LRPT on CRP levels.
While CRP is a marker of inflammation,
recognised as a risk factor for cardiovascular
events independent of traditional risk factors,
a clinical benefit specifically attributable to
lowering CRP levels with any pharmacologic
intervention has not been demonstrated. By
comparison, niacin has been shown to reduce
the risk of CHD in a large clinical outcomes
study as well as slow the progression of
atherosclerotic disease in angiographic and
intima-media thickness (IMT) studies.!”18

The incidence of serious clinical AEs was low
and comparable among treatment groups.
The discontinuation rate was low in all seven
treatment groups and primarily driven by
flushing-related symptoms and gastrointestinal
disorders in the ERN/LRPT treatment groups.
Increases in hepatic transaminase and CK
levels were evaluated carefully in view of the
known effects of lipid-altering agents on these
parameters.'®2! Only one case of hepatitis
was observed in the ERN/LRPT 2 g +

SIMVA group, which was ascribed to alcohol
abuse and deemed not treatment related.

The incidence of consecutive elevations in
ALT and/or AST levels of at least 3 x ULN
was low and similar across the treatment
groups. There were no reports of myopathy
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Table 3. Summary of adverse experiences

Parameter ERN/LRPT+SIMVA ERN/LRPT SIMVA

n/N % n/N % n/N %
Clinical AE 372/609 61.1 132/195 67.7 245/593 41.3
Treatment-related clinical AET 258/609 42.4 97/195 49.7 103/593 17.4
Serious clinical AE 7/609 1.1 5/195 2.6 5/593 0.8
Treatment-related serious AE 1/609 0.2 1/195 0.5 1/593 0.2
Discontinued due to AE 101/609 16.6 43/195 22.1 30/593 5.1
Discontinued due to serious AE 2/609 0.3 1/195 0.5 2/593 0.3
Discontinued due to treatment-related AEf 92/609 15.1 40/195 20.5 23/593 3.9
Discontinued due to serious treatment-related AET 1/609 0.2 1/195 0.5 0/593 0
Discontinued due to flushingt 31/609 Bl 17/195 8.7 2/593 0.3
Individual AEs of interest
Patients with drug-related consecutive or presumed 2/590 0.3 1/192 0.5 6/585 1.0

consecutive ALT and/or AST elevations 23 x ULN}

Patients with CK elevations 210 x ULN 0/590 0 1/192 0.5 2/585 0.3
Patients with laboratory adverse experience of fasting serum 12/587 2.0 7/192 3.6 6/582 1.0

glucose increased#

tDetermined by the investigator to be possibly, probably or definitely treatment-related clinical adverse experiences

tDetermined by the investigator to be possibly, probably or definitely treatment-related laboratory adverse experiences

#Reported spontaneously by investigators

Key: ERN = extended-release niacin; LRPT = laropiprant; SIMVA = simvastatin; AE = adverse event; ALT = alanine aminotransferase; AST = aspartate aminotransferase; ULN = upper limit of
normal; CK = creatine kinase

or rhabdomyolysis and no differences in Acknowledgement
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