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Background: Statins modify correlations between apolipoprotein B (apoB) and low-density
lipoprotein cholesterol (LDL-C) and apoB and non-high-density lipoprotein cholesterol (non-
HDL-C); however, it is not known whether niacin-based therapies have similar effects.
Objective: To evaluate the effects of extended-release niacin (ERN)/laropiprant (LRPT), sim-
vastatin (SIMVA), and ERN/LRPT + SIMVA (pooled ERN/LRPT + SIMVA) on apoB:LDL-C
and apoB:non-HDL-C correlations in dyslipidemic patients.

Methods: This post-hoc analysis of a 12-week study evaluated the apoB:LDL-C and apoB:non-
HDL-C correlations in dyslipidemic patients randomized equally to double-blind 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 4 weeks. At week 5, doses were doubled in all groups 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). Simple linear regression analyses were used to calculate LDL-C and non-
HDL-C levels corresponding to known apoB baseline values (ie, in untreated patients) and
following treatment.

Results: The apoB:LDL-C and apoB:non-HDL-C correlations were higher and the predicted
LDL-C and non-HDL-C levels for a known apoB value were considerably lower following
treatment with ERN/LRPT, SIMVA and ERN/LRPT + SIMVA compared with untreated
patients at baseline.

Conclusion: Greater dissociation of apoB, LDL-C, and non-HDL-C targets occur following
treatment with ERN/LRPT, SIMVA, and ERN/LRPT + SIMVA in patients with dyslipidemia.
The achievement of more aggressive LDL-C and non-HDL-C goals in patients receiving
lipid-modifying therapy may further reduce coronary risk by normalizing apoB-containing
atherogenic lipoproteins.
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Introduction

Low-density lipoprotein cholesterol (LDL-C) is the primary treatment target in patients
with primary hypercholesterolemia.'? Non-high-density lipoprotein cholesterol (non-
HDL-C) and apolipoprotein B (apoB) are secondary treatment targets in patients
with high triglycerides (TGs) and/or type 2 diabetes mellitus.'*-® Prior clinical study
results indicate that apoB and non-HDL-C levels may be better predictors of future
coronary risk than LDL-C, especially in high-risk patient populations, such as those
with type 2 diabetes.” 2
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Statins are the primary recommended treatment modal-
ity for dyslipidemia, as they provide excellent LDL-C-
lowering effects; however, many patients fail to attain
their LDL-C, non-HDL-C, and apoB goals with statin
monotherapy and require combination therapy with other
lipid/lipoprotein-modifying agents to reach increasingly
aggressive targets.'

Niacin (nicotinic acid) is a broad-spectrum, lipid-regulating
agent that increases HDL-C levels and reduces LDL-C, apoB,
non-HDL-C, and TG levels. Prior clinical studies have shown
that niacin monotherapy reduces myocardial infarction at
5 years and cardiovascular mortality at 15 years, and slows
progression/induces regression of atherosclerotic plaque in
patients with cardiovascular disease when used in combina-
tion with other lipid-modifying therapies (statins, bile acid
resins, or both).b417

The combination of statins and niacin produce comple-
mentary effects on plasma lipid/lipoprotein profiles; however,
two large coronary outcomes trials demonstrated that
extended-release niacin (ERN) offered no benefits beyond
statin therapy alone in reducing cardiovascular events in
patients with established cardiovascular disease.'®!? Despite
these negative results, niacin remains a treatment option and
may play a role in the treatment of certain disease states in
specific patient groups (eg, statin intolerant patients). Thus,
additional research is needed to determine why the apparent
complementary lipid-modifying effects of niacin plus statin
combination therapy did not produce beneficial effects on
cardiovascular events in these studies.

Several studies have evaluated the effects of statin
therapy on the correlations between apoB:LDL-C and
apoB:non-HDL-C;?*2¢ however, the effect of niacin on
these correlations has not been investigated to date. The
current post-hoc analysis of a previously published study?’
compared the effects of a combination tablet containing
ERN/laropiprant (LRPT), simvastatin (SIMVA), and coad-
ministration of ERN/LRPT with SIMVA on the correlations
between apoB:LDL-C and apoB:non-HDL-C in patients with
dyslipidemia. Given the known influence of TG levels on
LDL particle composition, the relationships between these
parameters were examined in subgroups of patients with low
and high TG values at baseline and following treatment.

Methods
Study design

This was a post-hoc analysis of an international, multicenter,
double-blind, randomized, active-controlled, parallel-
group, factorial study conducted in patients with primary

hypercholesterolemia or mixed hyperlipidemia.?’” Complete
details regarding study design and patient entry criteria
are published elsewhere (Protocol 022, ClinicalTrials.gov:
NCT00269217).%" In brief, eligible patients included men and
women aged 18-85 years with primary hypercholesterolemia
or mixed hyperlipidemia and TG levels =3.95 mmol/L prior
to randomization. Additionally, patients were required to
meet one of the following two NCEP (National Cholesterol
Education Program) Adult Treatment Program III categories
for coronary heart disease risk: 1) LDL-C levels =3.36
and =4.91 mmol/L (for patients with 0—1 risk factors) or
2) =3.36 and =4.14 mmol/L (for patients with multiple risk
factors). The study protocol was approved by the institutional
review boards at every study center, and informed consent
was obtained from each subject before the initiation of any
study procedures. The study was conducted in accordance
with the principles of Good Clinical Practice.

After a 6-8-week drug-washout and a 4-week placebo
run-in phase, patients (n=1,398) were randomized equally
to the following seven treatments, received once-daily
with an evening meal for 4 weeks: 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). At week 5, doses were doubled
in all groups 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 the remaining 8 weeks.

Clinical laboratory measurements

All analyses were conducted on fasting blood samples at
a Center for Disease Control-certified laboratory. Total
cholesterol and TGs were measured by enzymatic methods.
LDL-C was calculated by use of Friedewald’s equation.?®
Non-HDL-C was calculated by subtracting HDL-C from total
cholesterol values. ApoB was measured in whole plasma by
radioimmunoassay and nephelometry.

Statistical methods
The post-hoc analysis was performed on the subset of patients
who had a baseline and week 4 or later value for all three
variables of interest (ie, apoB, LDL-C, and non-HDL-C). All
analyses were performed in a modified version of the intent-
to-treat population (n=1,245 in the full analysis set population
for week 12 analysis). Additional analyses were performed
in patient subgroups defined by TG values <2.26 mmol/L
(normal or borderline—high TG) and =2.26 mmol/L
(hypertriglyceridemic).

Least squares (LS) mean percentage changes from
baseline in LDL-C, non-HDL-C, and apoB were compared
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between treatment groups using an analysis of covariance
(ANCOVA) model, with terms for treatment, country, sex,
and corresponding baseline lipid value as covariates. The
within- and between-group differences in LS mean percent-
age changes from baseline with 95% confidence interval
(CI) and P-values were estimated from the ANCOVA
model.

Simple linear regression models with apoB as a response
variable were fitted on the overall population, with paired
baseline and post-baseline values for apoB and LDL-C or
apoB and non-HDL-C to study the linear relationships at
baseline and study end. The predicted values of LDL-C
and non-HDL-C for a known apoB value of 0.8 or 0.9 g/L
were calculated from the simple linear regression model.
Pearson correlation coefficients between apoB:LDL-C and
apoB:non-HDL-C were computed to determine the strength
and direction of these linear correlations.

An analysis was conducted to determine the degree of
concordance between apoB:LDL-C and apoB:non-HDL-C.
The data were divided into quintiles of apoB, LDL-C, and
non-HDL-C, and each patient was categorized into a quintile
for each parameter. A patient who was categorized into the
same quintile for the two parameters under comparison was
considered concordant, whereas a patient who was catego-
rized into different quintiles for these two parameters was
considered discordant. Perfect overlap was indicated by 20%
on each of the diagonal cells and 0% of the diagonals in the
quintile tables (data not shown). The weighted kappa statis-
tic was used to quantify the overall degree of concordance
between the parameters. The concordance analyses were
applied to the whole population and the TG subgroups (<<2.26
and =2.26 mmol/L) prior to treatment and at endpoint.

Results

Demographics

Of the 1,398 randomized patients, a subset of 1,233 (88%)
patients had apoB, LDL-C, and non-HDL-C measurements
taken at baseline and weeks 5—12 post-randomization. At
baseline, the patient demographics and lipid/lipoprotein
characteristics were generally well balanced across the
ERN/LRPT, pooled SIMVA, and pooled ERN/LRPT +
SIMVA groups for the overall population and within each
of the patient subgroups defined by baseline TG (<2.26
and =2.26 mmol/L; Table 1). In general, patients with base-
line TG =2.26 mmol/L had higher mean baseline body mass
index values and a higher stratified coronary heart disease risk
at baseline compared with those in the TG <2.26 mmol/L
subgroup. Patients in the TG =2.26 mmol/L subgroup also

demonstrated lipid/lipoprotein abnormalities typical of mixed
dyslipidemia, including high apoB and low HDL-C with
comparable LDL-C levels relative to the TG <2.26 mmol/L
subgroup. Similar trends in demographic differences between
the low and high TG subgroups were observed within the indi-
vidual treatment groups (ie, SIMVA 20 mg, SIMVA 40 mg,
ERN/LRPT + SIMVA 20 mg, and ERN/LRPT + SIMVA 40
mg broken down by dose; data not shown).

Lipid/lipoprotein analyses

Treatment with ERN/LRPT + SIMVA produced signifi-
cantly larger LS mean percentage reductions in LDL-C,
non-HDL-C, and apoB compared with ERN/LRPT alone
and SIMVA alone (Figure 1). Incrementally larger reduc-
tions of approximately 11%, 13%, and 13% were observed
for LDL-C, non-HDL-C, and apoB, respectively, for ERN/
LRPT + SIMVA versus pooled SIMVA alone. This cor-
responded well with the observed reductions from baseline
in LDL-C, non-HDL-C, and apoB of approximately 15.2%
(95% CIL: =17.9t0 —12.4), 16.4% (95% CI: -18.9 to —13.9),
and 15.1% (95% CI: —17.5 to —12.6), respectively, follow-
ing treatment with ERN/LRPT alone. The within-group
treatment effects examined by each SIMVA dose were
consistent with that observed for the pooled treatment
groups (data not shown). The magnitude of the effects of
SIMVA alone and ERN/LRPT + SIMVA on apoB were
smaller compared with those seen for LDL-C and non-
HDL-C, whereas treatment with ERN/LRPT produced
similar magnitude reductions in all three of these lipid/
lipoprotein parameters.

The reductions from baseline in LDL-C, non-HDL-C,
and apoB with ERN/LRPT alone, SIMVA alone, and
ERN/LRPT + SIMVA were numerically higher in the low
versus high TG subgroup (Figure 1 and Table S1). The
within-group treatment effects examined by each SIMVA
dose were consistent with that observed for the pooled
treatment groups (data not shown). The effect of baseline
TG on LDL-C appeared to reach significance (ie, the 95%
CIs for the point estimates did not overlap for the two
subgroups) in the ERN/LRPT alone group, and approached
significance in the pooled SIMVA alone and pooled ERN/
LRPT + SIMVA groups. By comparison, the baseline TG
effect on LDL-C did not reach significance in the indi-
vidual SIMVA and ERN/LRPT + SIMVA groups when
the treatment responses were examined by dose (data not
shown). In addition, baseline TGs had a less pronounced
influence on apoB relative to LDL-C and non-HDL-C
across all treatments.
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Figure | Percentage change from baseline in LDL-C, non-HDL-C, and apoB in the overall treatment groups and defined by baseline TG <2.26 and =2.26 mmol/L.
Abbreviations: apoB, apolipoprotein B; Cl, confidence interval; ERN, extended-release niacin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol; LRPT, laropiprant; LS, least squares; SIMVA, simvastatin; TG, triglyceride.

Correlation analysis

At baseline (ie, week 0) in untreated patients, the Pear-
son correlation coefficients and the predicted LDL-C and
non-HDL-C values for a known apoB level were generally
similar across the treatment groups (Tables 2 and 3). The
only exception was the less positive (ie, weaker) correlation
between apoB:LDL-C at baseline in the ERN/LRPT group,

which may be due in part to the small number of patients in
that group (n=155).

Strong positive correlations between apoB:LDL-C and
apoB:non-HDL-C were observed at baseline and at endpoint
for all treatment groups (Tables 2 and 3; Figures 2 and 3).
Compared with LDL-C, non-HDL-C was more strongly
correlated with apoB at baseline and endpoint. In general,

Table 2 Slope, intercept, Pearson correlation coefficient, and predicted LDL-C values based on simple linear regression of LDL-C on
apoB at baseline (ie, in drug-naive patients) and endpoint (ie, last post-baseline on-treatment measurement)

N= Slope Intercept  Pearson correlation Predicted® Predicted®
coefficient (95% CI) LDL-C LDL-C
value (95% CI) given value (95% CI) given
apoB of 0.8 g/L apoB of 0.9 g/L

Baseline (ie, in drug-naive patients)

Pooled across treatment groups 1,233 1.29 2.04 0.64 (0.61-0.68) 3.07 (3.01-3.13) 3.19 (3.14-3.25)
TG <2.26 mmol/L 983 1.63 1.62 0.73 (0.70-0.75) 2.92 (2.86-2.98) 3.08 (3.03-3.13)
TG =2.26 mmol/L 250 1.42 1.6l 0.65 (0.57-0.72) 2.74 (2.56-2.92) 2.88 (2.72-3.04)

ERN/LRPT 155 1.01 2.40 0.53 (0.41-0.64) 3.21 (3.04-3.38) 331 (3.16-3.46)
TG <2.26 mmol/L 121 1.37 1.96 0.66 (0.55-0.75) 3.05 (2.88-3.23) 3.19 (3.04-3.34)
TG =2.26 mmol/L 34 1.17 1.93 0.52 (0.21-0.72) 2.86 (2.28-3.44) 2.98 (2.47-3.49)

Pooled SIMVA 561 1.40 1.88 0.70 (0.65-0.74) 3.00 (2.91-3.08) 3.14 (3.06-3.21)
TG <2.26 mmol/L 444 1.73 1.46 0.77 (0.73-0.81) 2.85 (2.76-2.93) 3.02 (2.95-3.09)
TG =2.26 mmol/L 17 1.34 1.77 0.65 (0.53-0.75) 2.84 (2.60-3.09) 2.98 (2.76-3.19)

Pooled ERN/LRPT + SIMVA 517 1.23 2.13 0.61 (0.55-0.66) 3.11 (3.02-3.21) 3.24 (3.15-3.32)
TG <2.26 mmol/L 418 1.56 1.72 0.69 (0.63-0.73) 2.97 (2.86-3.07) 3.12(3.03-3.21)
TG =2.26 mmol/L 99 1.58 1.30 0.69 (0.57-0.78) 2.57 (2.27-2.87) 2.73 (2.46-2.99)

Endpoint (ie, in drug-treated patients)

ERN/LRPT 160 2.58 0.1 0.88 (0.84-0.91) 2.18 (2.08-2.29) 2.44 (2.35-2.53)
TG <2.26 mmol/L 124 2.8l —0.11 0.91 (0.87-0.94) 2.14 (2.04-2.24) 2.42 (2.34-2.50)
TG =2.26 mmol/L 36 2.42 0.18 0.77 (0.59-0.88) 2.12 (1.70-2.54) 2.36 (2.00-2.72)

Pooled SIMVA 564 2.64 —-0.26 0.87 (0.85-0.89) 1.85 (1.80-1.89) 2.11 (2.08-2.14)
TG <2.26 mmol/L 477 2.83 —0.40 0.89 (0.87-0.91) 1.87 (1.83-1.91) 2.15(2.12-2.18)
TG =2.26 mmol/L 17 2.82 —0.71 0.88 (0.84-0.92) 1.54 (1.41-1.67) 1.82 (1.72-1.93)

Pooled ERN/LRPT + SIMVA 519 236 0.00 0.83 (0.80-0.86) 1.89 (1.84-1.93) 2.12 (2.08-2.17)
TG <2.26 mmol/L 419 231 0.07 0.80 (0.76-0.83) 1.91 (1.86-1.96) 2.14 (2.09-2.20)
TG =2.26 mmol/L 100 2.69 -0.43 0.94 (0.92-0.96) 1.73 (1.65-1.80) 2.00 (1.93-2.06)

Notes: *Number of patients with paired apoB and LDL-C measurements; ®predicted LDL-C value (mmol/L) assuming apoB value of 0.8 or 0.9 g/L.

Abbreviations: apoB, apolipoprotein B; Cl, confidence interval; ERN, extended-release niacin; LDL-C, low-density lipoprotein cholesterol; LRPT, laropiprant; SD, standard

deviation; SIMVA, simvastatin; TG, baseline triglyceride value.
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Table 3 Slope, intercept, Pearson correlation coefficient, and predicted non-HDL-C values based on simple linear regression of non-
HDL-C on apoB at baseline (ie, in drug-naive patients) and endpoint (ie, last post-baseline on-treatment measurement)

N= Slope Intercept  Pearson correlation  Predicted® Predicted®
coefficient (95% CI) non-HDL-C non-HDL-C
value (95% CI) given value (95% CI) given
apoB of 0.8 g/L apoB of 0.9 g/L

Baseline (ie, in drug-naive patients)

Pooled across treatment groups 1,233 2.17 1.52 0.84 (0.82-0.86) 3.25(3.20-3.31) 3.47 (3.42-3.52)
TG <2.26 mmol/L 983 2.09 1.60 0.82 (0.80-0.84) 3.27 (3.21-3.33) 3.48 (3.43-3.53)
TG =2.26 mmol/L 250 1.68 2.46 0.72 (0.65-0.77) 3.80 (3.63-3.98) 3.97 (3.814.13)

ERN/LRPT 155 2.04 1.71 0.81 (0.74-0.86) 3.34 (3.18-3.49) 3.54 (3.40-3.68)
TG <2.26 mmol/L 121 1.97 1.76 0.79 (0.71-0.85) 3.34 (3.16-3.51) 3.53 (3.39-3.68)
TG =2.26 mmol/L 34 1.36 2.92 0.61 (0.34-0.78) 4.01 (3.49-4.54) 4.15 (3.694.61)

Pooled SIMVA 561 2.20 1.48 0.84 (0.81-0.86) 3.24 (3.16-3.32) 3.46 (3.39-3.53)
TG <2.26 mmol/L 444 2.14 1.51 0.84 (0.81-0.87) 322 (3.14-3.31) 3.44 (3.37-3.51)
TG =2.26 mmol/L 117 1.53 2.75 0.67 (0.56-0.76) 3.97 (3.70-4.24) 4.12 (3.89-4.36)

Pooled ERN/LRPT + SIMVA 517 2.18 1.51 0.85 (0.83-0.87) 3.25(3.17-3.33) 3.46 (3.39-3.53)
TG <2.26 mmol/L 418 2.04 1.67 0.81 (0.77-0.84) 331 (3.21-3.40) 3.51 (3.43-3.59)
TG =2.26 mmol/L 99 1.99 1.91 0.80 (0.72-0.86) 351 (3.24-3.77) 3.70 (3.47-3.94)

Endpoint (ie, in drug-treated patients)

ERN/LRPT 160 3.36 -0.22 0.94 (0.92-0.96) 2.48 (2.39-2.56) 2.8l (2.74-2.88)
TG <2.26 mmol/L 124 3.34 —-0.20 0.95 (0.92-0.96) 2.47 (2.39-2.56) 2.81 (2.74-2.88)
TG =2.26 mmol/L 36 3.30 —0.10 0.88 (0.78-0.94) 2.54 (2.17-2.91) 2.87 (2.55-3.18)

Pooled SIMVA 564 335 —0.34 0.95 (0.94-0.96) 2.34 (2.31-2.38) 2.68 (2.65-2.70)
TG <2.26 mmol/L 447 3.36 —0.35 0.95 (0.94-0.96) 2.34 (2.31-2.37) 2.67 (2.65-2.70)
TG =2.26 mmol/L 117 3.29 -0.25 0.92 (0.89-0.95) 2.38 (2.26-2.50) 271 (2.61-2.81)

Pooled ERN/LRPT + SIMVA 519 2.78 0.15 0.85 (0.83-0.88) 2.38 (2.33-2.42) 2.65 (2.61-2.70)
TG <2.26 mmol/L 419 2.6l 0.26 0.82 (0.78-0.84) 2.36 (2.30-2.41) 2.62 (2.56-2.67)
TG =2.26 mmol/L 100 3.25 -0.21 0.97 (0.95-0.98) 2.39 (2.32-2.46) 2.72 (2.66-2.77)

Notes: *Number of patients with paired apoB and non-HDL-C measurements; *predicted non-HDL-C value (mmol/L) assuming apoB value of 0.8 or 0.9 g/L.
Abbreviations: apoB, apolipoprotein B; Cl, confidence interval; ERN, extended-release niacin; HDL-C, high-density lipoprotein cholesterol; LRPT, laropiprant; SIMVA,

simvastatin; TG, baseline triglyceride value.

treatment with ERN/LRPT alone, pooled SIMVA alone, and
pooled ERN/LRPT + SIMVA increased the strengths of the
correlations between apoB:LDL-C and apoB:non-HDL-C at
endpoint versus baseline (Tables 2 and 3).

When the correlation coefficients were examined by
baseline TGs, the strengths of the correlations between
apoB:LDL-C and apoB:non-HDL-C were generally stron-
ger or at least comparable in the subgroup of patients with
TG <2.26 mmol/L versus =2.26 mmol/L, both before and
after treatment (Tables 2 and 3).

Linear regression analyses

The predicted LDL-C and non-HDL-C values for known
apoB values of 0.8 and 0.9 g/L in untreated patients at base-
line and in the ERN/LRPT alone, pooled SIMVA alone,
and pooled ERN/LRPT + SIMVA groups at endpoint are
presented in Tables 2 and 3. The finding of lower predicted
LDL-C and non-HDL-C values for a known apoB value at
study endpoint (ie, on-treatment) versus baseline (ie, drug
naive) was consistently observed across each of the treatment

groups, irrespective of the mechanism of action employed
by the lipid-lowering treatment. There was no evidence of a
trend toward lower predicted LDL-C and non-HDL-C values
with increased SIMVA dose in either the SIMVA alone or
ERN/LRPT + SIMVA groups (data not shown). Compared
with the SIMVA alone and ERN/LRPT + SIMVA groups,
smaller reductions in the predicted LDL-C values for a
known apoB value were observed following treatment with
ERN/LRPT alone at endpoint relative to baseline (Table 2).
In contrast, the predicted non-HDL-C levels corresponding
to a known apoB value were generally consistent across the
treatment groups, including ERN/LRPT alone, at endpoint
(Table 3).

When the regression analyses were examined by baseline
TG, the predicted LDL-C values were generally lower in
the high TG versus the low TG subgroup, both at baseline
and study endpoint across the treatment groups (Table 2).
In contrast, the predicted non-HDL-C values were generally
higher in the high TG versus low TG subgroup at baseline,
but were generally comparable between the TG subgroups
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Figure 2 Scatterplots of apoB versus LDL-C at baseline (A) and following treatment
with ERN/LRPT, pooled SIMVA, or pooled ERN/LRPT + SIMVA (B). The upper
thresholds for the less-stringent LDL-C <2.59 mmol/L and apoB <0.9 g/L goals
are denoted by horizontal and vertical lines, respectively. Right lower quadrant in
Figure 2B shows the subjects who met LDL-C goal <2.59 mmol/L but did not reach
apoB goal <0.9 g/L after treatment.

Abbreviations: apoB, apolipoprotein B; ERN, extended-release niacin; LDL-C,
low-density lipoprotein cholesterol; LRPT, laropiprant; SIMVA, simvastatin.

following treatment with ERN/LRPT alone, SIMVA alone,
and ERN/LRPT + SIMVA at study endpoint (Table 3).

Concordance analysis

Weighted kappa statistics were used to assess the degree
of concordance between apoB and LDL-C or non-HDL-C
before and after treatment with ERN/LRPT alone, SIMVA

A 8 Baseline in all patients
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o Pooled ERN/LRPT + SIMVA
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o SIMVA

Figure 3 Scatterplots of apoB versus non-HDL-C at baseline (A) and following
treatment with ERN/LRPT, pooled SIMVA, or pooled ERN/LRPT + SIMVA (B). The
upper thresholds for the less-stringent non-HDL-C <.3.36 mmol/L and apoB <0.9 g/L
goals are denoted by horizontal and vertical lines, respectively. Right lower quadrant
in Figure 3B shows the subjects who met non-HDL-C goal <3.36 mmol/L but did
not reach apoB goal <0.9 g/L after treatment.

Abbreviations: apoB, apolipoprotein B; ERN, extended-release niacin; HDL-C,
high-density lipoprotein cholesterol; LRPT, laropiprant; SIMVA, simvastatin.

alone, and ERN/LRPT + SIMVA (Table S2). A kappa value of
1 represents perfect overlap between two parameters, whereas
a value of 0 represents a complete absence of overlap between
two parameters. For apoB:LDL-C and apoB:non-HDL-C, the
weighted kappa values were generally similar across the treat-
ment groups and TG subgroups in untreated patients at base-
line. For all treatments and both TG subgroups, the weighted
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kappa values were highest for the apoB:non-HDL-C versus
the apoB:LDL-C comparisons both at baseline and endpoint.
The degree of concordance between apoB:LDL-C was gener-
ally fair to moderate at baseline, whereas a more substantial
level of concordance was seen between apoB:non-HDL-C at
baseline. Treatment with ERN/LRPT alone, SIMVA alone,
and ERN/LRPT + SIMVA improved the level of concordance
between apoB:LDL-C and apoB:non-HDL-C relative to
baseline. At study endpoint, the concordance between both
apoB:LDL-C and apoB:non-HDL-C were less well improved
following treatment with ERN/LRPT alone and SIMVA alone
versus ERN/LRPT + SIMVA.

Discussion

Prior studies have examined the influence of various lipid-
altering therapies on the relationships between apoB:LDL-C
and apoB:non-HDL-C in dyslipidemic patients before (ie, in
drug naive) and after treatment.?*?* To our knowledge, the
potential influence of ERN on the relationships between these
lipid/lipoprotein parameters has not been examined. This
post-hoc analysis of a previously published study evaluated
the relationships (ie, correlations, linear regression analyses,
and concordance) between apoB:LDL-C and apoB:non-
HDL-C in a mixed population of patients with primary
hypercholesterolemia or mixed dyslipidemia, in the untreated
state (ie, at baseline following a drug washout period) and
following treatment with ERN/LRPT alone, SIMVA alone,
or ERN/LRPT + SIMVA for up to 8 weeks.

Statin monotherapy has been shown to produce smaller
reductions in apoB relative to reductions in LDL-C and
non-HDL-C,'>? and the present results confirm this finding.
A similar trend toward smaller reductions in apoB compared
with LDL-C and non-HDL-C were observed following treat-
ment with ERN/LRPT + SIMVA combination therapy. In
contrast, patients receiving ERN/LRPT alone had similar
magnitude reductions in apoB, LDL-C, and non-HDL-C.
This finding supports prior study results, showing treatment
with ERN/LRPT and ERN alone (without LRPT) produces
equipotent reductions in apoB, LDL-C, and non-HDL-C.?
The different magnitude of reductions in these parameters
between statins and ERN in this and prior studies is likely
due to differences in the mechanisms of actions of these
agents.

The correlation coefficients between apoB:LDL-C and
apoB:non-HDL-C observed at baseline were similar to
those observed in previous studies specifically conducted in
drug-naive patients with primary hypercholesterolemia or
mixed dyslipidemia.?*>* However, unlike previous studies

which demonstrated trends toward stronger apoB:LDL-C and
apoB:non-HDL-C correlations with increasing potencies of
lipid-lowering drugs (eg, switching from a lower to a higher
potency statin, increasing the statin dose, or adding fenofibrate
or ezetimibe to statin therapy), no evidence of such a trend
was noted in the present analysis. Treatment with ERN/LRPT
increased the correlation coefficients between apoB:LDL-C
and apoB:non-HDL-C. Except for a finding of stronger
correlations between apoB:LDL-C and apoB:non-HDL-C
in the ERN/LRPT + SIMVA group among patients with
TG =2.26 mmol/L versus <2.26 mmol/L, the strengths of
the correlations between apoB:LDL-C and apoB:non-HDL-C
were generally stronger (or at least similar) in the low versus
the high TG subgroup, both before and after treatment.

This analysis demonstrated strong, linear relationships
between apoB:LDL-C and apoB:non-HDL-C, both at baseline
(ie, following the drug washout phase) and following treatment
with ERN/LRPT alone, SIMVA alone, and ERN/LRPT +
SIMVA. Following treatment, the predicted LDL-C and non-
HDL-C levels corresponding to apoB values of 0.8 and 0.9
g/L were considerably lower compared with baseline. When
examined by baseline TG subgroup, the predicted LDL-C values
were generally lower in the high TG versus the low TG subgroup,
both at baseline and study endpoint across the treatment groups.
Conversely, the predicted non-HDL-C values were generally
higher in the high TG versus low TG subgroup at baseline, but
this finding was less pronounced at study endpoint.

ApoB appeared to be more concordant with non-HDL-C
than with LDL-C, both at baseline in untreated patients and
study endpoint, irrespective of the treatment administered (ie,
ERN/LRPT alone, SIMVA alone, and ERN/LRPT + SIMVA)
or TG subgroup. At baseline, the concordance between apoB
and LDL-C was moderate, whereas a substantial level of
concordance between apoB and non-HDL-C was observed.
Treatment with ERN/LRPT alone and SIMVA alone had
modest effects on the concordance between apoB and LDL-C
and apoB and non-HDL-C, whereas ERN/LRPT + SIMVA
improved the concordance between both apoB and LDL-C
and apoB and non-HDL-C, with weighted kappa statistics in
the substantial to near-perfect range, respectively.

In conclusion, the apoB:LDL-C and apoB:non-HDL-C
correlations were higher and the predicted LDL-C and non-
HDL-C levels for a known apoB value were considerably lower
following treatment with ERN/LRPT, SIMVA, and ERN/
LRPT + SIMVA compared with untreated patients at baseline.
Taken together, these data suggest that greater dissociation of
apoB, LDL-C, and non-HDL-C targets occur following treat-
ment with ERN/LRPT, SIMVA, and ERN/LRPT + SIMVA
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in patients with dyslipidemia. The achievement of more
aggressive LDL-C and non-HDL-C goals in patients receiving
lipid-modifying therapy may further reduce coronary risk by
normalizing apoB-containing atherogenic lipoproteins.
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Supplementary materials

Table S1 Analysis of percentage change from baseline at study
endpoint (e, last post-week 6 measurement) in LDL-C, non-
HDL-C, and apoB in the pooled treatment groups for the overall
population and patient subgroups defined by baseline TG <2.26
and =2.26 mmol/L

N LS mean percentage
change from baseline
at study endpoint (ClI)

LDL-C

ERN/LRPT 160 —152 (=179 to —12.4)
TG <2.26 mmol/L 124 —17.6 (—20.6 to —14.6)
TG =2.26 mmol/L 36 —6.9 (-13.0 to 0.8)

Pooled SIMVA 564 —35.8 (—37.2 to —34.3)
TG <2.26 mmol/L 447 —36.9 (—38.5 to —35.3)
TG =2.26 mmol/L 17 —31.3 (—35.0 to —27.6)

Pooled ERN/LRPT + SIMVA 519 —47.2 (-49.2 to —45.1)
TG <2.26 mmol/L 419 —48.7 (-50.9 to —46.5)
TG =2.26 mmol/L 100 —40.9 (—46.0 to —35.8)

Non-HDL-C

ERN/LRPT 160 —16.4 (-18.9 to —13.9)
TG <2.26 mmol/L 124 —17.6 (-20.4 to —14.7)
TG =2.26 mmol/L 36 —12.5 (-17.7 to -7.2)

Pooled SIMVA 564 —32.0 (—33.3 to —30.6)
TG <2.26 mmol/L 447 —32.9 (-34.3to -31.4)
TG =2.26 mmol/L 117 —28.6 (—31.6 to —25.5)

Pooled ERN/LRPT + SIMVA 519 —44.8 (—46.7 to —42.9)
TG <2.26 mmol/L 419 —45.8 (—47.9 to —43.7)
TG =2.26 mmol/L 100 —40.8 (—45.1 to —36.5)

ApoB

ERN/LRPT 155 —I5.1 (-=17.5 to —12.6)
TG <2.26 mmol/L 121 —15.5 (=183 to -12.7)
TG =2.26 mmol/L 34 —13.3 (-18.7 to -8.0)

Pooled SIMVA 560 —27.3 (—28.6 to —26.0)
TG <2.26 mmol/L 444 —28.1 (—29.4 to —26.7)
TG =2.26 mmol/L 116 —24.4 (-27.9 to —20.9)

Pooled ERN/LRPT + SIMVA 516 —39.8 (—41.7 to -37.9)
TG <2.26 mmol/L 417 —40.1 (—42.3 to -37.9)
TG =2.26 mmol/L 99 —38.6 (—42.6 to —34.6)

Abbreviations: apoB, apolipoprotein B; Cl, confidence interval; ERN, extended-
release niacin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol; LRPT, laropiprant; LS, least squares; SIMVA, simvastatin;
TG, triglyceride.
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Table S2 Degree of concordance among apoB, LDL-C, and non-HDL-C levels at baseline and study endpoint in the pooled treatment

groups for the overall population and patient subgroups defined by baseline TG <2.26 and =2.26 mmol/L

N Concordance between apoB N Concordance between apoB
and LDL-C and non-HDL-C
Weighted kappa (95% CI) Weighted kappa (95% CI)
Baseline (ie, drug-naive patients)
Pooled across treatment groups
All patients 1,233 0.44 (0.41-0.48) 1,233 0.64 (0.61-0.66)
TG <2.26 mmol/L 983 0.51 (0.47-0.54) 983 0.62 (0.59-0.65)
TG =2.26 mmol/L 250 0.50 (0.43-0.57) 250 0.56 (0.50-0.63)
ERN/LRPT
All patients 155 0.37 (0.26-0.47) 155 0.63 (0.55-0.70)
TG <2.26 mmol/L 121 0.49 (0.38-0.59) 121 0.58 (0.49-0.68)
TG =2.26 mmol/L 34 0.33 (0.12-0.58) 34 0.42 (0.21-0.62)
Pooled SIMVA
All patients 561 0.49 (0.44-0.53) 561 0.65 (0.61-0.69)
TG <2.26 mmol/L 444 0.55 (0.50-0.60) 444 0.63 (0.58-0.67)
TG =2.26 mmol/L 117 0.49 (0.38-0.60) 17 0.53 (0.43-0.63)
Pooled ERN/LRPT + SIMVA
All patients 517 0.42 (0.37-0.47) 517 0.64 (0.60-0.68)
TG <2.26 mmol/L 418 0.48 (0.43-0.54) 418 0.62 (0.56-0.67)
TG =2.26 mmol/L 99 0.56 (0.46-0.66) 99 0.66 (0.56-0.75)
Endpoint (ie, following randomized treatment)
ERN/LRPT
All patients 160 0.66 (0.59-0.73) 160 0.78 (0.73-0.84)
TG <2.26 mmol/L 124 0.72 (0.65-0.79) 124 0.81 (0.75-0.88)
TG =2.26 mmol/L 36 0.50 (0.35-0.66) 36 0.80 (0.69-0.91)
Pooled SIMVA
All patients 564 0.66 (0.63-0.70) 564 0.81 (0.78-0.83)
TG <2.26 mmol/L 447 0.69 (0.65-0.73) 447 0.79 (0.75-0.82)
TG =2.26 mmol/L 117 0.67 (0.59-0.74) 17 0.77 (0.71-0.84)
Pooled ERN/LRPT + SIMVA
All patients 519 0.80 (0.77-0.83) 519 0.85 (0.82-0.88)
TG <2.26 mmol/L 419 0.78 (0.75-0.82) 419 0.84 (0.81-0.87)
TG =2.26 mmol/L 100 0.81 (0.74-0.88) 100 0.87 (0.81-0.93)

Notes: The k statistic, on a scale from 0 to |, reflects the degree of agreement between two variables. The levels of agreement range from slight (0-0.20), fair (0.21-0.40),

moderate (0.41-0.60), substantial (0.61-0.80), and almost perfect (0.81-1.00).

Abbreviations: apoB, apolipoprotein B; ERN, extended-release niacin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LRPT,

laropiprant; SIMVA, simvastatin; TG, baseline triglyceride value.
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