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Abstract Oral fixed-dose niacin extended release/simvastatin is associatedwith clinical-
ly relevant improvements in plasma lipid profiles, including lowering of non-
high-density lipoprotein cholesterol levels, relative to simvastatinmonotherapy in
patients with mixed dyslipidemias who had not responded fully to simvastatin
monotherapy, and is generally well tolerated.

1. What is the Rationale for Developing
the Fixed-Dose Combination?

HMG-CoA reductase inhibitors (statins) and
niacin (nicotinic acid) are well established lipid-
modifying agents that are used, alongwith therapeu-
tic life-style changes, in the primary and secondary
prevention of coronary heart disease, carotid artery
disease and other atherosclerotic vascular diseases.[1]

In US guidelines,[1] the lowering of low-density
lipoprotein cholesterol (LDL-C) is the primary goal
of lipid-modifying therapy in patients with athero-
sclerotic disease and those at risk for atherosclerotic
disease due to dyslipidemia. However, in patients
with atherogenic dyslipidemia (i.e. those with high
triglyceride levels, low high-density lipoprotein
cholesterol [HDL-C] levels and small dense LDL
particles), LDL-C levels may underestimate the
cardiovascular risk.[2] Therefore, the US guide-
lines[1] recommend lowering both LDL-C and non-
HDL-C in patients with hypertriglyceridemia.

Of the available lipid-modifying drugs, statins
are the most effective for lowering plasma LDL-C
and are considered the cornerstone of treatment for
dyslipidemia.[1,2] At pharmacologic doses, niacin
displays wide-ranging lipid-modifying activity, re-
ducing levels of all atherogenic lipid and lipoprotein

subclasses, including total cholesterol, LDL-C, non-
HDL-C, triglycerides, apolipoprotein B, and li-
poprotein(a), and also significantly increasing levels
of HDL-C and apolipoprotein A.[3,4]

As niacin extended release (ER) and simvastatin
have complementary mechanisms of action, the
combination of these agents in a fixed-dose formula-
tion (Simcor�) may lead to the attainment of lipid
regulation goals when monotherapy with simvasta-
tin or niacin ER is considered inadequate (table I).[3,4]

Furthermore, the combination of two lipid-lowering
agents in one formulation may potentially improve
patient compliance.

2. Who Should Receive the Fixed-
Dose Combination?

Niacin ER/simvastatin is approved in theUS as
an adjunct to diet in the treatment of patients with
primary hypercholesterolemia and mixed dys-
lipidemia, or those with hypertriglyceridemia when
monotherapy with simvastatin or niacin ER is con-
sidered inadequate for these purposes (table II).[4] Of
note, two new dosage strengths of niacin ER/simva-
statin containing 40mg of simvastatin (i.e. niacin
ER/simvastatin 500mg/40mg and 1000mg/40mg)
were approved in the US in July 2010.
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3. What is the Efficacy of Niacin
Extended Release Plus a Statin on
Lipid Levels?

Treatment with niacin ERplus a statin adminis-
tered as separate tablets has been shown to have
beneficial effects on lipids in a number of random-
ized, controlled, double-blind,[5-8] or open-label[3,9-11]

clinical trials in patients with dyslipidemia. In
a 24-week trial,[3] patients receiving atorvastatin
or rosuvastatin plus niacin ER had significantly

greater improvements in several lipid parameters
comparedwith those receiving simvastatin plus eze-
timibe or rosuvastatin alone. These included signifi-
cantly greater increases inHDL-C (+18% and +20%
vs +8% and +7%) and large HDL (+69% and +85%
vs +32% and +29%) levels, and significantly greater
decreases in triglyceride (-41% and -33% vs -23%
and -19%) and lipoprotein(a) [-7% and -5% vs
+8% and +11%] levels (all p£ 0.05). In a 12-week
trial, once-daily niacin ER (1000mg for weeks 1-4,
then 2000mg for weeks 5–12) plus simvastatin

Table I. Prescribing summary of oral niacin extended release (ER)/simvastatin (Simcor�) in patients (pts) in the US[4]a

Approved indications in adult pts when monotherapy with niacin ER or simvastatin is considered inadequate

To reduce elevated total cholesterol, low-density lipoprotein cholesterol, apolipoprotein B, non-high-density lipoprotein cholesterol, and

triglycerides, and increase high-density lipoprotein cholesterol in pts with primary hyperlipidemia and mixed dyslipidemia

To reduce triglyceride levels in pts with hypertriglyceridemia

Dosage and administration

Starting dosage In pts naive to or switching from niacin immediate release: niacin ER/simvastatin 500mg/20mg once daily

In pts who are already receiving niacin ER: equivalent to the dose of niacin ER the pt has been receiving

(should not exceed niacin ER/simvastatin 2000mg/40mg per day)

Titration Should not be increased by >500mg of niacin ER in a 4wk period

Maintenance dosage Niacin ER/simvastatin 1000mg/20mg to 2000mg/40mg once daily

Administration Take with a low-fat snack at bedtime

Availability (unscored film-coated tablets)

Niacin ER 500, 750, or 1000mg plus simvastatin 20mg

Niacin ER 500, or 1000mg plus simvastatin 40mg

Pharmacokinetic profile

Mean time to maximum plasma

concentration

Niacin: 4.6–4.9 h

Simvastatin acid:b 6.6 h

Excretion Niacin: »54% of dose recovered in the urine (mostly as niacin metabolites) over 96 h

Simvastatin acid:c 13% in the urine (<0.5% as active metabolites) and 60% in the feces

Contraindications and precautions

Contraindicated in pts with active liver disease, active peptic ulcer disease, or arterial bleeding, and women who are pregnant, may become

pregnant, or are breast-feeding

Not recommended in pts with severe renal insufficiency, unless they are known to tolerate simvastatin dosages ‡10mg/d
Use with caution in pts at increased risk for gout (niacin can increase serum uric acid)

Monitor pts with, or at risk for, diabetes mellitus (niacin can increase fasting blood glucose)

Monitor pts for muscle pain, tenderness, or weakness, especially during the first month of treatment or after an increase in dosage

Potential drug interactions

Risk of myopathy and rhabdomyolysis is increased in pts receiving: concomitant potent cytochrome P450 3A4 inhibitors, ciclosporin

(cyclosporine), danazol, or gemfibrozil; simvastatin at dosages >20mg/d concomitantly with amiodarone or verapamil; or concomitant fibrates

that are associated with an increased risk of myopathy/rhabdomyolysis when used alone

Niacin may potentiate vasoactive and ganglion-blocking drugs, which could result in postural hypotension

At least 4–6h should elapse before coadministration of bile acid sequestrants (niacin exposure is reduced)

Close monitoring is required in pts receiving concomitant digoxin (plasma digoxin levels may increase slightly)

Coagulation monitoring is required in pts receiving coumarins or when initiating or adjusting the dose of niacin ER

a Consult local prescribing information for further details.

b The prodrug simvastatin is readily hydrolyzed by hepatic/intestinal cytochrome P450 3A4, chiefly to the active metabolite simvastatin acid.

c Following administration of an oral radiolabelled dose.
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40mg, relative to atorvastatin 40mg/day, was asso-
ciated with superior improvements in HDL-C
(+30.1% vs +9.4%; p< 0.001), triglyceride (-44.0%
vs -37.0%; p= 0.02) and lipoprotein(a) [-15.8% vs
+16.0%; p< 0.001] levels and comparable improve-
ments in non-HDL-C (-43.4% vs -43.3%) and
LDL-C (-43.8% vs -46.0%) levels.[10] In other
trials, the lipid-modifying effects of ER were often
additive when used in combination with lovasta-
tin,[5,6] rosuvastatin,[9] or atorvastatin.[11]

3.1 What is its Effect on Atherosclerosis?

Niacin ER in combinationwith a statin slows or
regresses the progression of atherosclerosis.[12-15]

In a double-blind trial[12] and its open-label exten-
sion[13] in patients with or at risk of coronary heart
disease already receiving a statin (predominantly
simvastatin), niacin ERplus a statin was associated
with significant regression in atherosclerosis as
measured by carotid intima-media thickness
(CIMT) at 12months[12] and over 12–24months.[13]

In a further trial in patients with coronary heart
disease or equivalent risk,[14] a statin (usually simva-
statin or atorvastatin) plus niacin ER produced
significant reductions in mean and maximal CIMT
relative to both baseline and ezetimibe, whereas
ezetimibe was not associated with significant net
changes from baseline in CIMT (last-observation-
carried-forward analysis in all patients who com-
pleted a final CIMTmeasurement after £14months
of treatment). In another trial in patients receiving
statin therapy, the addition of niacin ER signif-
icantly reduced carotid atherosclerosis (assessed by
the change in carotid wall area using MRI), within
1 year relative to the addition of placebo.[15]

Niacin has also been associated with improve-
ments in levels of high-sensitivity C-reactive protein
levels relative to placebo, which were correlated
with angiographic changes in patients with coronary
artery stenosis.[16]

4. Is the Fixed-Dose
Combination Effective?

The efficacy of niacin ER/simvastatin as a treat-
ment for type II hyperlipidemia or mixed dys-
lipidemia was compared with that of simvastatin
monotherapy in a 24-week, randomized, double-
blind, multicenter, phase III SEACOAST (Safety
andEfficacy of a Combination ofNiacin-Extended
Release and Simvastatin in Patients with Dys-
lipidemia) study.[7,8] This study consisted of the
following two components.
� SEACOAST I (low-dose trial).[7] Assessed

whether once-daily niacin ER/simvastatin
(1000mg/20mg or 2000mg/20mg)was superior
to low-dose simvastatin 20mg/day in reducing
non-HDL-C in patients with elevated non-
HDL-C, but withLDL-C at or belowUS guide-
line[1] goals after a ‡2-week run-in period/lipid
qualification phase with simvastatin 20mg/day.

� SEACOAST II (high-dose trial).[8] Assessed
whether once-daily niacin ER/simvastatin
(1000mg/40mg or 2000mg/40mg) was
noninferior to high-dose simvastatin 80mg/day
in reducing non-HDL-C in patients with elevated
non-HDL-C levels after a ‡2-week run-in period/
lipid qualification phase with simvastatin 40mg/
day.[8] Patients were included regardless of
whether or not US National Cholesterol Educa-
tion Adult Treatment Panel III (NCEPATP III)
LDL-C goals had been met during the run-in
phase.[8]

In both trials, simvastatinmonotherapy recipients
also received niacin immediate release 50mg/day to
maintain study blinding.[7,8] Aspirin (acetylsalicylic
acid) 325mg, ibuprofen 200mg, or another NSAID
could be taken »30 minutes before the study med-
ication to reduce flushing effects.[7,8] Patients were
included in themodified intent-to-treat (mITT) anal-
yses if they had one baseline non-HDL-C evaluation
and a plasma lipid evaluation at 24 weeks.

Table II. Key clinical benefits of the fixed-dose formulation of niacin

extended release plus simvastatin (Simcor�)

The two clinically proven components have different mechanisms of

action

When used together with diet, the combination treats all aspects of

dyslipidemia

Simvastatin lowers low-density lipoprotein cholesterol levels

Niacin lowers triglyceride levels and increases high-density

lipoprotein cholesterol levels

Generally well tolerated

Convenient once-daily administration
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Niacin ER/simvastatin effectivelymodified lipid
levels in patients with mixed dyslipidemias or type
II hyperlipidemia.[7,8] In SEACOAST I, patients re-
ceiving niacin ER/simvastatin 1000mg/20mg or
2000mg/20mg per day for 24 weeks experienced
»2- and »3-fold greater median percentage reduc-
tions in plasma non-HDL-C levels from statin-
treated baseline (primary endpoint) than simvastatin
20mg/day recipients (figure 1).[7] Both niacin ER/
simvastatin dosage groups also experienced signif-
icantly greater reductions in plasma triglycerides,
lipoprotein(a) and apolipoprotein B, total cho-
lesterol :HDL-C ratio, and significantly greater
increases in plasma HDL-C and apolipoprotein
A-I : apolipoprotein B ratio than the simvastatin
20mg/day group (figure 2).[7]

In SEACOAST II, once-daily niacin ER/simvas-
tatin 1000mg/40mg or 2000mg/40mg were con-
sidered noninferior to high-dose simvastatin 80mg/
day, since the upper limit of the 95% confidence
interval for the between-group difference in per-
centage change from statin-treated baseline in
median plasma non-HDL-C (primary endpoint)
at 24 weeks was less than the predefined margin
of 6% (figure 1).[8] Compared with high-dose sim-
vastatin 80mg/day, both dosages of niacin ER/
simvastatin produced significantly greater decreases
in triglycerides, lipoprotein(a) and total cholester-
ol :HDL-C ratio and significantly greater increases
in HDL-C and apolipoprotein A-I (figure 2).[8]

Comparedwith simvastatinmonotherapy, there
was no significant difference in reduction in plasma
LDL-C levels with niacin ER/simvastatin in either
trial (figure 2).[7,8]

In post hoc analyses of the SEACOAST trials,
a significantly higher percentage of niacin ER/
simvastatin recipients than simvastatin mono-
therapy recipients reached the trial combined
lipid goals (risk-adjusted goals for non-HDL-C
or LDL-C, HDL-C ‡40mg/dL and triglycerides
<150mg/dL).[7,8] In SEACOAST I, lipid goals
were achieved in 16%, 25%, and 42% of patients
receiving simvastatin monotherapy, niacin ER/
simvastatin 1000mg/20mg and 2000mg/20mg
per day, respectively (p < 0.001 for niacin ER/
simvastatin 2000mg/20mg vs simvastatin mono-
therapy) [data estimated from a graph].[7] The
respective values in SEACOAST II for patients

receiving simvastatin 80mg/day, niacin ER/
simvastatin 1000mg/40mg, and 2000mg/40mg
per day were 20%, 30%, and 50% (p < 0.05 and
p < 0.001 for niacin ER/simvastatin 1000mg/20
mg and 2000mg/20mg vs simvastatin mono-
therapy) [data estimated from a graph].[8]

4.1 Is Longer-Term Treatment Effective?

The randomized, 52-weekOCEANS (Open-Label
Evaluation of the Safety and Efficacy of a Combi-
nation of Niacin ER and Simvastatin in Patients
withDyslipidaemia) study[17] randomized patients to
8- or 12-week niacin ER/simvastatin titration sched-
ules (maximum daily dosage 2000mg/40mg). Pa-
tients werewithdrawn from the study if they did not
reach LDL-C NCEP ATP III goals at 24 weeks.[17]
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Fig. 1. Efficacy of oral niacin extended release/simvastatin (NER/S) in
the treatment of adult patients (pts) with dyslipidemia. Median change
from statin-treated baseline to wk 24 in plasma non-high-density lipo-
protein cholesterol (non-HDL-C) level in the SEACOAST trials of
(a) NER/S 1000mg/20mg or 2000mg/20mg per day vs simvastatin
(SIM) 20mg/day (SEACOAST I)[7] and (b) NER/S 1000mg/40mg or
2000mg/40mg per day vs SIM 80mg/day (SEACOAST II).[8] NI =
meets noninferiority criterion. * p <0.01, ** p< 0.001 vs SIM 20mg/d.
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Treatment with once-daily niacin ER/simvastatin
2000mg/40mg significantly reduced plasma non-
HDL-C.[17] In the mITT population (n = 463)
at 24 weeks, the median reduction from baseline
in non-HDL-C in the niacin ER/simvastatin 8-
and 12-week titration groups was 23% and 21%
(p < 0.0001).[17]

In the 24-week completer population, a similar
reduction in non-HDL-C was observed (27% in
both titration groups; both p< 0.0001 vs baseline).
In a subgroup analysis in 85 patients in either
treatment group who had been lipid-treatment
naive prior to enrolment, the median decrease in
non-HDL-C was 53.0%.[17] In the 52-week com-
pleter population, median percentage reductions

in non-HDL-C were 25% and 28% in the 8- and
12-week titration groups.[17]

5. What is its Tolerability Profile?

Fixed-dose niacin ER/simvastatin (500mg/
20mg to 2000mg/40mg per day) for 6–12 months
was generally well tolerated in the SEACOAST[7,8]

andOCEANS[17] studies. Onlyminimal differences
in tolerability were seen between the 8- and 12-week
titration groups in the OCEANS study.[17]

Flushingwas themost common adverse reaction
experienced by niacin ER/simvastatin recipients.[4]

At least one episode of flushing was reported in up
to 67% (SEACOAST)[7,8] and 71% (OCEANS)[17] of
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Fig. 2. Efficacy of niacin extended release/simvastatin (NER/S) in the treatment of dyslipidemia according to secondary endpoints. Median
percentage change from baseline to wk 24 in plasma lipids in the SEACOAST trials comparing (a) NER/S 1000mg/20mg or 2000mg/20mg
per day vs simvastatin (SIM) 20mg/day (SEACOAST I)[7] and (b) NER/S 1000mg/40mg or 2000mg/40mg per day vs SIM 80mg/day
(SEACOAST II).[8] Apo A-I= apolipoprotein A-I; Apo B =apolipoprotein B; HDL-C =high-density lipoprotein cholesterol; LDL-C = low-density
lipoprotein cholesterol; Lp(a) = lipoprotein(a); TG = triglycerides; Total C = total cholesterol; y indicates percentage change <1%; * p< 0.05,
** p <0.01, *** p <0.001 vs SIM 20 or 80mg/day.
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niacin ER/simvastatin recipients. Flushing was
mostly mild to moderate in intensity and tended to
occur early in treatment, with the incidence waning
over time.[7,8,17] Flushing led to study discontinua-
tion in 6% of 403 patients receiving niacin ER/
simvastatin in a controlled study over a period of
6 months.[4]

Other adverse reactions occurring at a frequency
‡3% in overall recipients of once-daily niacin ER/
simvastatin (500mg/20mg to 2000mg/40mg) or
simvastatin (20 or 80mg) in the pooled SEACOAST
trial data were headache (4.5% vs 4.6% of patients),
pruritus (3.2% vs 0%), nausea (3.2% vs 4.2%), back
pain (3.2% vs 2.1%), and diarrhea (3.0% vs 2.9%).[4]

Discontinuations due to adverse events were re-
ported in 11–16% of niacin ER/simvastatin re-
cipients and 4–5% of simvastatin recipients in the
SEACOAST trials,[7,8] and 23% of niacin ER/
simvastatin recipients during the entire 52-week
period of the OCEANS trial.[17]

Serious treatment-related adverse events oc-
curred in <1% of niacinER/simvastatin or simvasta-
tinmonotherapy recipients in the clinical trials.[7,8,17]

Simvastatin (in common with other statins) is occa-
sionally associated with myopathy, including rhab-
domyolysis. However, no patients in the clinical
trials developed myopathy or rhabdomyolysis.[7,8,17]

Niacin can lead to reversible increases in plasma
uric acid and increases in hepatic transaminases. In
the clinical trials,[7,8,17] there was only one report of
a new case of gout[8] and niacin ER/simvastatin
was not associatedwith clinically important changes
in hepatic enzymes. When used at recommended
doses, clinically significant elevations in hepatic trans-
aminases are uncommonandhepatotoxicity is rare.[18]

Niacin can increase glucose levels andmaywors-
en glucose tolerance in patients with diabetes
mellitus.[18] This can usually be managed with
alterations in diabetes drug treatment.[18] Four-
teen niacin ER/simvastatin recipients developed
new-onset diabetes during treatment in the pivotal
clinical trials, all of whom had signs of pre-existing
glucose intolerance at baseline.[7,8,17]

5.1 How can Flushing be Managed?

Flushing, a common and transient non-allergenic
response to niacin, causes patient discomfort and

may reduce medication compliance.[4,19] The follow-
ing methods may be used to ameliorate flushing or
the effects of flushing on patient compliance with
niacin ER/simvastatin therapy.[4,19]

� Inhibiting prostaglandin production. Taking
NSAIDs, such as aspirin, 30 minutes prior to
administration of niacin can reduce flush-
ing.[4,19,20] In a double-blind, 5-week trial,[20] asp-
irin 325mg 30minutes before niacin ER (titrated
from 500 or 1000mg to 2000mg once daily)
reduced the severity and incidence of flushing
(assessed using the validated Flushing ASsess-
ment Tool [FASTª][21]), but did not affect overall
tolerability. At week 1, the proportion of patients
with flushing episodes of moderate or greater
intensity was 15% in aspirin recipients versus
29% in placebo recipients (p= 0.01; primary
endpoint); the between-group difference was also
significant (p< 0.001) at weeks 2, 3, and 4, and
overall.[20] The aspirin group also had a lower
rate of discontinuation due to flushing than the
placebo group (1.8% vs 9.4%; p= 0.007).[20]
Lower doses of aspirin (e.g. 81mg) may not be
sufficient to inhibit flushing.[22] As flushing im-
proves over time due to tolerance, aspirin treat-
ment may be discontinued after several weeks of
niacin ER/simvastatin therapy, which reduces the
risk of adverse events associated with the long-
term use of aspirin.[20]

� Patient education. The willingness of patients to
tolerate the effects of transient flushing and com-
ply with therapy may be improved by ensuring
that patients understand the long-term benefits
of niacin ER/simvastatin on cardiovascular
outcomes and are advised on how to manage
flushing (e.g. follow the niacin ER/simvastatin
titration schedule, take an NSAID prior to
niacin ER, and avoid ingestion of alcohol, hot
beverages, and spicy foods near the time of tak-
ing niacin ER).[4,19]

6. What is its Current Status?

In theUS, niacin ER/simvastatin is indicated for
the treatment of primary hypercholesterolemia and
mixed dyslipidemia or triglyceridemia when treat-
ment with simvastatin or niacin ER monother-
apy is considered inadequate.[4] In patients with
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mixed dyslipidemias who have not responded
fully to a simvastatin monotherapy, niacin ER/
simvastatin improves plasma lipid profiles, includ-
ing lowering of non-HDL-C levels, and is gen-
erally well tolerated.[7,8]

Niacin ER/simvastatin has not been shown to
reduce the incidence of cardiovascular events. How-
ever, the ongoing AIM-HIGH (Atherothrombosis
Intervention in Metabolic Syndrome with Low
HDL/High Triglycerides and Impact on Global
Health Outcomes) is designed to determine the im-
pact of the addition of niacin ER to simvastatin as
secondary prevention of long-term clinical events in
patients with vascular disease and atherogenic dys-
lipidemia, themajority ofwhomwill havemetabolic
syndrome.[23] Results from this study are expected
to be presented in 2012.

Disclosure

The preparation of this review was not supported by any
external funding. During the peer review process, the manu-
facturer of the agent under review was also offered an oppor-
tunity to comment on this article. Changes resulting from
comments received were made on the basis of scientific and
editorial merit.
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