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Patients with type 2 diabetes mellitus (T2DM) are at a higher risk of cardiovascular
disease than patients without T2DM,1 and this is related in part to a characteristic
dyslipidemia consisting of elevated triglyceride (TG) and decreased high-density
lipoprotein cholesterol (HDL-C) levels.2–4 Statin therapy substantially reduces
low-density lipoprotein cholesterol (LDL-C) levels but has modest effects on
HDL-C levels. In contrast, niacin (nicotinic acid) modestly lowers LDL-C but
decreases TG and lipoprotein (a) (Lp[a]), and significantly raises HDL-C levels.5–9
Widespread use of niacin is hindered by poor tolerability, primarily due to flushing symptoms (that is, redness, warmth, itching, and tingling of the skin).10–14
Laropiprant (LRPT), a flushing pathway inhibitor, reduces the incidence and
intensity of niacin-induced flushing when combined with extended-release niacin/
laropiprant (ERN/LRPT; Merck & Co, Inc.), without compromising the beneficial
lipid effect of niacin.15,16
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Background: The degree of glycemic control in patients with type 2 diabetes mellitus (T2DM)
may alter lipid levels and may alter the efficacy of lipid-modifying agents.
Objective: Evaluate the lipid-modifying efficacy of extended-release niacin/laropiprant (ERN/
LRPT) in subgroups of patients with T2DM with better or poorer glycemic control.
Methods: Post hoc analysis of clinical trial data from patients with T2DM who were randomized 4:3 to double-blind ERN/LRPT or placebo (n=796), examining the lipid-modifying effects
of ERN/LRPT in patients with glycosylated hemoglobin or fasting plasma glucose levels above
and below median baseline levels.
Results: At Week 12 of treatment, ERN/LRPT significantly improved low-density lipoprotein
cholesterol, high-density lipoprotein cholesterol (HDL-C), non-high-density lipoprotein
cholesterol, triglycerides, and lipoprotein (a), compared with placebo, with equal efficacy
in patients above or below median baseline glycemic control. Compared with placebo,
over 36 weeks of treatment more patients treated with ERN/LRPT had worsening of their
diabetes and required intensification of antihyperglycemic medication, irrespective of
baseline glycemic control. Incidences of other adverse experiences were generally low in all
treatment groups.
Conclusion: The lipid-modifying effects of ERN/LRPT are independent of the degree of
baseline glycemic control in patients with T2DM (NCT00485758).
Keywords: lipid-modifying agents, hyperglycemia, LDL, HDL, triglycerides
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Niacin monotherapy trials supported a decrease in
atherosclerotic cardiovascular disease events; but the relevance of these findings when used with statins was unclear.17,18
Two recent clinical outcomes trials, however, failed to demonstrate a benefit when niacin was added to aggressive LDL-C
lowering with statin treatment.19–21 The larger of these was
the Heart Protection Study 2–Treatment of HDL to Reduce
the Incidence of Vascular Events (HPS2-THRIVE) trial,20
wherein the addition of ERN/LRPT to statin-treated patients
with low baseline LDL-C levels failed to provide any further
reduction in atherosclerotic coronary heart disease (CHD),
compared to statin without ERN/LRPT.21
Approximately one-third of HPS2-THRIVE subjects had a
history of both T2DM and cardiovascular disease. In the cohort
with T2DM, similar to the entire cohort, ERN/LRPT did not
reduce cardiovascular events. Further, niacin increased glucose
levels in patients with T2DM and increased T2DM in those
without the diagnosis at study entry.21 Given that hyperglycemia is often associated with dyslipidemia and that each may
exacerbate the other,22 the current study is a post hoc analysis of
data from an earlier ERN/LRPT trial23 examining the potential
influence of baseline glycemic control on the effects of ERN/
LRPT on lipids, lipoproteins, and high-sensitivity C-reactive
protein (hs-CRP) in patients with T2DM.

Methods
Study design
This is a post hoc analysis of the lipid-modifying efficacy
of (ERN/LRPT) in subgroups of patients with T2DM
with better or poorer glycemic control. The data for this
analysis were collected from a worldwide, multicenter
(32 sites in the United States and 62 international sites),
double-blind, randomized, placebo-controlled, parallel
group study of dyslipidemic patients with T2DM (MK0524A-069; NCT00485758).23 The study included a 4-week
lipid-modifying run-in period (if needed to attain LDL-C
,115 mg/dL), followed by a 36-week double-blind treatment period. Eligible patients were randomized 4:3 to ERN/
LRPT 1 g/20 mg (1 tablet) or placebo. After 4 weeks of
double-blind treatment, doses were doubled, increasing the
ERN/LRPT to 2 g/40 mg (2 tablets) for the remainder of
the study. No adjustments to background lipid-modifying
regimens were made for the first 12 weeks of the study. The
study was conducted under the guidelines of Good Clinical
Practice and approved by the appropriate institutional
review boards and regulatory agencies. Written consent
was obtained from all patients prior to the conduct of any
study-related procedures.
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Patients
Patients were $18 and #80 years of age, with a confirmed
diagnosis of T2DM, LDL-C $60 and ,115 mg/dL (.1.55
and ,2.95 mmol/L), and TG #500 mg/dL (#5.65 mmol/L).
If taking antidiabetes mellitus medication, the dose must have
been stable for at least 3 months prior to Visit 1. Patients were
excluded if they had the following laboratory values at Visit 1:
creatinine .2.0 mg/dL, creatine kinase .2× upper limit of
normal (ULN), alanine aminotransferase and aspartate amino
transferase .1.5× ULN, or an abnormal thyroid-stimulating
hormone level (.20% above the ULN). Other exclusion criteria
included glycosylated hemoglobin (HbA1c) .8.5% at screening visit or Visit 1, recent diagnosis of T2DM or initiation of
antiobesity therapy within 3 months of Visit 1, use of systemic
corticosteroids, and use of cyclical hormone contraceptives or
other intermittent hormone therapies in female patients.
Permitted lipid-altering therapies included fish oils,
3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA)
reductase inhibitors (“statins”), fibrates (gemfibrozil, fenofibrate), ezetimibe, ezetimibe/simvastatin combination tablet,
and bile acid sequestrants. Patients on therapies including
niacin (.50 mg/day), Cholestin™, and fibrates in combination with a statin were excluded from the study.

Efficacy endpoints
The endpoints in this analysis were percent change from
baseline in LDL-C, HDL-C, TG, total cholesterol, non–
HDL-C, Apo B, Apo A-I, Lp(a) and hs-CRP, compared to
placebo, at Week 36.

Statistical methods
Efficacy analyses

The analysis was performed on data from the population of
patients who received at least one dose of study medication,
had a baseline HbA1c or fasting plasma glucose (FPG) value,
had baseline lipid efficacy measurements, and had at least one
postrandomization efficacy measurement. Missing data were
imputed using the last-observation-carried forward method.
The lipid-modifying effects of ERN/LRPT versus placebo were compared across subgroups defined by baseline
HbA1c (above and below median) and baseline FPG (above
and below median).
Continuous efficacy results for mean percent change (95%
confidence interval [CI]) from baseline at Week 12 in normally
distributed parameters (that is, LDL-C, HDL-C, non–HDL-C,
Apo B, Apo A-I, and total cholesterol) were analyzed using
a parametric analysis of variance model with terms for treatment, sex, baseline efficacy variable as a covariate in each of
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the subgroups. Least squares means and 95% CI within each
subgroup were computed and used to quantify the differences
between treatment groups. P-values for the treatment-bysubgroup interaction term were used to test the consistency
of the treatment effect across the subgroups.
Continuous efficacy results for median percent change from
baseline (95% CI) in nonnormally distributed parameters (that is,
TG, Lp[a], hs-CRP) were analyzed using an analysis of variance
model on ranks of these efficacy variables with terms for treatment, sex, and baseline efficacy variable as a covariate in each
of the subgroups. Differences between treatment groups were
quantified as differences in medians and 95% CIs using Hodges–
Lehmann estimates within each patient subgroup. P-values for
the treatment-by-subgroup interaction term were used to test the
consistency of the treatment effect across the subgroups.
No multiplicity adjustments were applied because of the
exploratory nature of this post hoc analysis. Between-group
differences and treatment-by-subgroup interaction tests with
a P-value ,0.050 were considered statistically significant.

Safety analyses
Safety analyses were performed on all randomized patients
who received at least one dose of study medication.

Selected safety endpoints (worsening of diabetes [defined
as experiencing an investigator-reported diabetes-related
adverse experience and/or requiring intensification of antidiabetes medication], intensification of antihyperglycemic
medication, worsening of glycemic control [by HbA1c or
FPG levels], hepatitis-related adverse events, consecutive
aspartate aminotransferase and/or alanine aminotransferase
elevations $3× ULN, confirmed adjudicated cardiovascular
events, and creatine kinase elevations $10× ULN [with or
without muscle symptoms]) were summarized by patient
subgroups defined by baseline HbA1c and baseline FPG,
through Week 36.
The changes from baseline in HbA 1c (%) and in
FPG (mg/dL) at Week 36 were summarized by treatment
arm or group in each subcategory of the subgroups.

Results
Efficacy
With regard to patient demographics and baseline laboratory
results, other than the anticipated differences in HbA1c and
FPG, the patient subgroups selected for lower or higher HbA1c
and lower or higher FPG appeared similar (Table 1). In addition, the ERN/LRPT and placebo treatment groups within the

Table 1 Demographic and baseline characteristics of study population by HbA1c subgroups
Parameter

Age, years
Sex, male, n (%)
BMI, kg/m2
Race, n (%)
White
 Asian
Other
HbA1c, %
FPG, mg/dL
Prior antihyperglycemic therapy, n (%)
Prior lipid-modifying therapy, n (%)
LDL-C, mg/dL
HDL-C, mg/dL
TG,a mg/dL
TC, mg/dL

HbA1c #6.8%

HbA1c .6.8%

ERN/LRPT
(N=217)

Placebo
(N=175)

ERN/LRPT
(N=215)

Placebo
(N=161)

62.59±9.15
134 (61.8)

61.61±9.41
115 (65.7)

61.47±9.29
122 (56.7)

62.32±9.37
99 (61.5)

30.72±6.07

30.62±5.82

31.61±6.94

30.39±5.84

175 (80.6)
28 (12.9)
14 (6.5)

145 (82.9)
19 (10.9)
11 (6.3)

184 (85.6)
22 (10.2)
9 (4.2)

137 (85.1)
17 (10.6)
7 (4.3)

6.32±0.33

6.34±0.36

7.49±0.48

7.50±0.43

117.4±21.58
214 (98.6)
177 (81.6)

120.6±23.15
173 (98.9)
147 (84.0)

146.1±36.12
213 (99.1)
177 (82.3)

147.3±34.96
160 (99.4)
131 (81.4)

85.65±21.14

85.50±16.58

88.40±19.67

85.02±19.41

51.07±14.85
121.0

50.69±13.86
128.0

48.73±12.00
129.0

49.84±12.62
129.0

163.9±25.59

162.7±23.06

167.0±26.31

163.2±26.51

Non–HDL-C, mg/dL

112.8±24.59

112.0±20.36

118.3±23.99

113.4±24.09

Apo B, mg/dL

90.86±17.80

90.32±15.70

95.18±19.74

92.35±17.48

Apo A-I, mg/dL

153.8±28.63
10.00
1.65

153.4±28.73
11.00
1.40

152.2±24.74
8.50
1.90

153.7±26.38
10.00
1.50

Lp(a),a mg/dL
hs-CRP,a mg/dL

Notes: All values are mean ± SD except where noted. aMedian value, SD not calculated.
Abbreviations: Apo, apolipoprotein; BMI, body mass index; ERN/LRPT, extended-release niacin/laropiprant; FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin;
HDL-C, high-density lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein cholesterol; Lp, lipoprotein; SD, standard deviation;
TC, total cholesterol; TG, triglycerides.
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below-median (#6.8%) HbA1c subgroup were similar with
regard to baseline demographics and efficacy parameters,
as were the treatment groups in the above-median (.6.8%)
subgroup (Table 1). The treatment groups within the belowmedian (#129 mg/dL) or above-median (.129 mg/dL) FPG
subgroups were also similar (Table 2).
All lipid efficacy endpoints evaluated demonstrated significant improvements from baseline in patients with T2DM
irrespective of higher or lower baseline glycemia (P,0.05 or
P,0.001), with the exception of hs-CRP in the HbA1c .6.8%
subgroup (Table 3). The differences in magnitude or direction of the between-subgroup differences in lipid and apolipoprotein parameters were similar across patient subgroups
defined by baseline glycemic control. The placebo-adjusted
increases from baseline in HDL-C and Apo A-1 in patients
with FPG .129 mg/dL were somewhat less compared with
those observed in patients with FPG #129 mg/dL, though
these differences were not statistically significant (P=0.089
and 0.052, respectively).

Safety
Over 36 weeks of treatment, the incidences of liver,
muscle, and cardiovascular adverse events were generally low in both treatment groups regardless of baseline

glycemic control (Table 4). The incidences of consecutive
elevations $3× ULN in alanine aminotransferase and/or
aspartate aminotransferase (all asymptomatic and resolved
with treatment cessation) were low in the ERN/LRPT and
placebo groups regardless of baseline glycemic control. The
only hepatitis-related AE occurred in the placebo group. No
subject had myopathy or rhabdomyolysis, and there were
no clinically meaningful increases in creatine kinase (that
is, $10× ULN). The incidences of confirmed adjudicated
cardiovascular adverse events were similarly low in both
treatment groups in all patient subgroups (Table 4).
Patients with T2DM treated with ERN/LRPT showed
a greater incidence of worsened glucose control and
greater intensification of antihyperglycemia medication
than placebo-treated patients in both subgroups (Table 4).
Worsening of T2DM and intensification of antihyperglycemic medication appeared to be greater in the ERN/
LRPT-treated subgroup with higher baseline HbA1c and
FPG (Table 4). Compared with the placebo-treated subjects in the subgroup with lower baseline HbA1c and FPG,
worsening of glucose control and intensification of antihyperglycemic medication also occurred more frequently
in the placebo-treated subjects with higher baseline HbA1c
and FPG (Table 4).

Table 2 Demographic and baseline characteristics of study population by FPG subgroups
Parameter

Age, years
Sex, male, n (%)
BMI, kg/m2
Race, n (%)
White
 Asian
Other
HbA1c, %
FPG, mg/dL
Prior antihyperglycemic therapy, n (%)
Prior lipid-modifying therapy, n (%)
LDL-C, mg/dL
HDL-C, mg/dL
TG,a mg/dL
TC, mg/dL
Non–HDL-C, mg/dL
Apo B, mg/dL
Apo A-I, mg/dL
Lp(a),a mg/dL
hs-CRP,a mg/dL

FPG #129 mg/dL

FPG .129 mg/dL

ERN/LRPT
(N=225)

Placebo
(N=163)

ERN/LRPT
(N=207)

Placebo
(N=173)

62.04±9.66
130 (57.8)
31.11±6.63

61.83±9.44
101 (6.20)
30.26±5.81

62.02±8.76
126 (60.9)
31.22±6.43

62.06±9.36
113 (65.3)
30.74±5.84

179 (79.6)
27 (12.0)
19 (8.4)
6.60±0.60
107.4±14.89
222 (98.7)
181 (80.4)
86.12±21.43
49.80±14.06
121.0
163.2±26.72
113.4±24.31
90.79±18.48
151.7±28.21
10.00
1.70

124 (76.1)
25 (15.3)
14 (8.6)
6.57±0.62
108.0±13.71
160 (98.2)
140 (85.9)
84.37±18.07
50.90±13.13
118.0
160.8±24.85
109.9±21.17
89.01±16.43
154.1±27.17
12.00
1.30

180 (8.70)
23 (11.1)
4 (1.9)
7.24±0.68
158.0±26.38
205 (99.0)
173 (83.6)
87.99±19.31
50.01±12.99
129.0
167.9±24.97
117.9±24.38
95.42±19.09
154.5±25.05
8.00
2.00

158 (91.3)
11 (6.4)
4 (2.3)
7.20±0.64
157.3±25.81
173 (100)
138 (79.8)
86.11±17.88
49.71±13.41
135.0
165.0±24.53
115.3±22.87
93.45±16.49
153.0±28.05
9.00
1.55

Notes: All values are mean ± SD except where noted. aMedian value, SD not calculated.
Abbreviations: Apo, apolipoprotein; BMI, body mass index; ERN/LRPT, extended-release niacin/laropiprant; FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin;
HDL-C, high-density lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein cholesterol; Lp, lipoprotein; SD, standard deviation;
TC, total cholesterol; TG, triglycerides.
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Table 3 Between-group differences (95% CI) in LS mean percentage changes from baseline in plasma lipids and proteins at Week 12
(extended-release niacin/laropiprant–placebo)
Parameter

HbA1c #6.8%

HbA1c .6.8%

Treatment ×
subgroup
interaction
P-value

FPG #129 mg/dL

FPG .129 mg/dL

Treatment ×
subgroup
interaction
P-value

LDL-C, mg/dL
HDL-C, mg/dL
TG,a mg/dL
TC, mg/dL
Non–HDL-C, mg/dL
Apo B, mg/dL
Apo A-I, mg/dL
Lp(a),a mg/dL
hs-CRP,a mg/dL

-15.6 (-20.5, -10.7)c
22.5 (19.0, 26.0)c
-23.0 (-28.7, -17.0)c
-4.7 (-7.4, -1.9)c
-17.4 (-21.4, -13.4)c
-16.9 (-20.5, -13.2)c
9.1 (6.2, 12.0)c
-26.3 (-33.1, -20.1)c
-18.0 (-33.3, -5.7)b

-19.1 (-24.3, -23.9)c
22.8 (19.0, 26.6)c
-23.2 (-29.3, -16.9)c
-7.6 (-10.9, -4.3)c
-20.6 (-25.4, -15.8)c
-17.3 (-21.1, -13.6)c
7.4 (4.9, 10.0)c
-22.5 (-28.6, -16.0)c
-16.3 (-35.0, -9.8)

0.350
0.820
0.766
0.203
0.359
0.874
0.441
0.202
0.525

-15.9 (-21.0, -10.8)c
24.8 (21.3, 28.2)c
-24.4 (-30.5, -18.0)c
-5.0 (-8.1, -2.0)c
-17.8 (-22.1, -13.5)c
-16.2 (-19.9, -12.6)c
10.2 (7.4, 12.9)c
-23.3 (-29.0, -16.7)c
-16.7 (-31.6, -5.1)b

-18.6 (-23.6, -13.7)c
20.2 (16.3, 24.1)c
-22.0 (-27.8, -16.2)c
-7.1 (-10.1, -4.0)c
-19.6 (-24.1, -15.1)c
-17.7 (-21.5, -13.9)c
6.2 (3.4, 9.0)c
-25.0 (-31.6, -20.0)c
-18.0 (-37.5, -11.1)b

0.470
0.089
0.708
0.378
0.648
0.628
0.052
0.424
0.147

Notes: All values are expressed as mean (95% CI) except where noted. aMedian (95% CI). Significant difference between treatments: bP,0.05; cP,0.001.
Abbreviations: Apo, apolipoprotein; CI, confidence interval; FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin; HDL-C, high-density lipoprotein cholesterol;
hs-CRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein cholesterol; Lp, lipoprotein; LS, least squares; TC, total cholesterol; TG, triglycerides.

With the exception of FPG in the subgroup with baseline
FPG .129 mg/dL, both FPG and HbA1c increased from baseline in both placebo and active treatment groups at Week 36,
irrespective of baseline glycemic control (Table 5). The ERN/
LRPT-treated subgroups tended to exhibit increased mean
values of HbA1c and FPG compared with the placebo-treated
subgroups (Table 5). The magnitude of the between-group
differences in FPG and HbA1c was generally consistent across
patient subgroups defined by baseline glycemic control. There
were small mean decreases in FPG in the ERN/LRPT and
placebo groups in the subgroup of patients with baseline
FPG values .129 mg/dL.

Discussion
Because of the improvements in multiple lipid and nonlipid parameters thought to be favorable,5–9 and because
these lipid benefits were complementary to those of statins

(further reductions in LDL-C, TG, and Lp[a] levels, as well
as increases in HDL-C), and most importantly, because of
CHD reduction in niacin monotherapy trials,17,18 the addition
of niacin to statin therapy seemed likely to provide additional benefit in reducing CHD events.24 Clinical trials using
validated flushing scales supported LRPT plus extendedrelease niacin as causing less flushing than extended-release
niacin alone, which was of clinical importance because
flushing was the most troubling adverse experience with
niacin. Unfortunately, while the very large HPS2-THRIVE
did report some additional lipid improvements with ERN/
LRPT in statin-treated patients with low baseline LDL-C
levels, the study failed to show that ERN/LRPT added any
additional benefit in reducing risk of a major vascular event
compared to statins alone.21 This result confirmed that of
Atherothrombosis Intervention in Metabolic Syndrome with
Low HDL/High Triglycerides: Impact on Global Health

Table 4 Summary of selected safety parameters at Week 36
Parameter
Worsening of diabetesa
Intensification of antihyperglycemic
medication
Hepatitis-related adverse eventb
ALT/AST consecutive elevations $3× ULN
Confirmed adjudicated cardiovascular events
CK elevations $10× ULN
CK elevations $10× ULN with muscle
symptoms

HbA1c #6.8%

HbA1c .6.8%

FPG #129 mg/dL

FPG .129 mg/dL

ERN/LRPT

Placebo

ERN/LRPT

Placebo

ERN/LRPT

Placebo

ERN/LRPT

Placebo

22 (10.1)
17 (7.8)

13 (7.4)
8 (4.6)

67 (31.2)
62 (28.8)

23 (14.3)
20 (12.4)

28 (12.4)
22 (9.8)

10 (6.1)
7 (4.3)

61 (29.5)
57 (27.5)

26 (15.0)
21 (12.1)

0 (0.0)
2 (0.9)
0 (0.0)
0 (0.0)
0 (0.0)

0 (0.0)
1 (0.6)
3 (1.7)
0 (0.0)
0 (0.0)

0 (0.0)
1 (0.5)
1 (0.5)
0 (0.0)
0 (0.0)

1 (0.06)
0 (0.0)
1 (0.6)
0 (0.0)
0 (0.0)

0 (0.0)
3 (1.3)
0 (0.0)
0 (0.0)
0 (0.0)

1 (0.6)
0 (0.0)
2 (1.2)
0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)
1 (0.5)
0 (0.0)
0 (0.0)

0 (0.0)
1 (0.6)
2 (1.2)
0 (0.0)
0 (0.0)

Notes: Data are shown as number (%) of patients. aDefined as experiencing an investigator-reported diabetes-related adverse experience and/or requiring intensification of
antidiabetes medication; bbased on investigator report.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase; ERN/LRPT, extended-release niacin/laropiprant; FPG, fasting plasma
glucose; HbA1c, glycosylated hemoglobin; ULN, upper limit of normal.
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Abbreviations: ERN/LRPT, extended-release niacin/laropiprant; FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin; n, number of patients in the subgroup.

0.31±0.72 (137)
-0.05±41.70 (131)
0.20±0.46 (137)
11.85±24.33 (130)
0.42±0.76 (175)
24.59±39.07 (163)
0.05±0.60 (139)
2.22±42.05 (128)
0.30±0.74 (155)
12.72±47.47 (144)
0.30±0.43 (142)
4.85±21.62 (140)
0.45±0.74 (157)
14.47±36.18 (150)
HbA1c, % (n)
FPG, mg/dL, (n)

ERN/LRPT
ERN/LRPT

FPG #129 mg/dL

ERN/LRPT

Placebo
HbA1c .6.8%

ERN/LRPT

Placebo
HbA1c #6.8%
Parameter

Table 5 Summary of mean change ± standard deviation from baseline in glucose-related parameters at Week 36
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Outcomes (AIM-HIGH), another prior study wherein
extended-release niacin without LRPT, also failed to add
CHD outcomes benefits beyond statin alone, in patients
with low baseline LDL-C levels.19
Prior to the results of these CVD endpoint studies, an
emphasis was placed on determining the effects of ERN/
LRPT in patients with T2DM, because while flushing was
the most common and troubling symptomatic adverse experience, an increase in glucose level was among the most
common adverse laboratory experiences. In a previous study
of patients with T2DM, treatment with ERN/LRPT significantly increased HbA1c and FPG compared with placebo.23
Because elevated glucose levels are often associated with
dyslipidemia, the present analysis examined the lipid efficacy
and safety of ERN/LRPT in patients with T2DM who had
baseline HbA1c and FPG above or below the median.
This is the first report to our knowledge assessing the
lipid efficacy of niacin in patients with T2DM and differing
levels of glycemic control. In this analysis of patients with
T2DM, treatment with ERN/LRPT led to intensification of
antidiabetes medication both with higher and lower baseline
glycemia, and to a greater extent in patients with poorer
baseline glucose control. Nonetheless, patients with higher
or lower glycemic control did not differ with regard to the
lipid effects of ERN/LRPT. As with efficacy, other than with
regard to “Worsening of diabetes” and “Intensification of
antidiabetic hyperglycemic medication”, safety and tolerability appeared to be generally similar irrespective of the level
of baseline glycemic control. Consistent with observations
in the current analysis, a previous report of the effects of
ERN/LRPT on the entire cohort in this study observed that
baseline HbA1c, glucose, insulin use, and sex were strong
predictors of intensification of antidiabetic hyperglycemic
medication, regardless of treatment.23 The absence of major
between-group differences in treatment arm–associated
changes in HbA1c or FPG, despite relatively large betweengroup differences in above-noted diabetes-related safety
parameters, suggests that intensification of antihyperglycemic medication was generally effective at controlling any
subgroup differential in ERN/LRPT treatment–associated
loss of glycemic control.
One of the limitations of this trial is that while it evaluated patients with glycemia above or below the median, it
did not specifically examine patients with truly low or high
glycemia. Another limitation is that this was not a CHD
outcomes trial. Therefore, it was impossible to determine
if ERN/LRPT could reduce CHD in patients with T2DM,
with either higher or lower glycemic parameters. After the
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failure of HPS2-THRIVE, the development of the ERN/
LRPT combination agent was discontinued. Whether ERN
without LRPT (as currently marketed) provides CHD benefits in patient with less-aggressive statin treatment, such
as with LDL-C levels above the 50 to 70 mg/dL range, as
suggested above (or with TG .200 mg/dL and HDL-C
,32 mg/dL as suggested in a post hoc analysis of AIMHIGH25), remains to be tested prospectively. The potential
benefits of niacin also is largely unknown among patients
with CHD or at CHD risk, who are also being treated with
current standard-of-care antithrombotics, beta-blockers, and
other antihypertensive agents, smoking cessation, improved
diabetes mellitus management, and nutritional and physical
activity intervention.
Thus, until further clinical trial data become available,
clinicians must use their best judgment as to when niacin
may be appropriate to add to statins for dyslipidemia treatment in the presence or absence of T2DM. The current study,
however, suggests that in patients with T2DM, the clinician
can have some assurance that niacin administered to patients
with either higher or lower baseline glycemic control will
receive similar improvements in lipid levels.

Conclusion
The lipid-modifying effects and short-term safety of ERN/
LRPT are independent of the degree of baseline glycemic
control in patients with T2DM.
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