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Summary

Strategies aimed at primary prevention provide an
outstanding opportunity for reducing the onset and
burden of cardiovascular (CV) disease. Lipid
abnormalities, including high levels of low-density
lipoprotein cholesterol (LDL-C), elevated triglycer-
ides and low levels of high-density lipoprotein cho-
lesterol (HDL-C), are associated with an increased
risk of CV events, thereby serving as contributors to
this process. By consensus, lowering LDL-C, gener-
ally with statin therapy, is the primary target of

lipid-lowering therapy. However, statin therapy
may be insufficient for patients with mixed dyslipi-
demia, especially those with insulin resistance syn-
dromes. While the addition of niacin, fibrate or
omega-3 fatty acids may be useful in this setting,
outcomes data are lacking. Therefore, data from
ongoing prospective studies will hopefully resolve
this issue and facilitate identification of optimal stra-
tegies to augment CV risk reduction.

Introduction

Dyslipidemia is recognized as a prominent risk

factor for cardiovascular (CV) disease.1 Current

guidelines focus on lowering low-density lipopro-

tein cholesterol (LDL-C) with a statin in both primary

and secondary intervention settings.2–4 This

approach is supported by extensive evidence from

large, prospective studies. In a recent meta-analysis

of 14 statin studies including 90 056 patients, low-

ering LDL-C by 39 mg/dl (1 mmol/l) was associated

with about one-fifth reduction in the 5-year inci-

dence of major CV events.5 However, the residual

risk of vascular events remained high; 14.1%

of statin-treated patients compared with 17.8% of

control subjects experienced vascular events

representing a residual relative risk of 79%. While

high-dose statin therapy may provide some incre-
mental benefit of between 10% and 20%,6,7 statin-

treated patients remain at high residual risk for future
CV events.

Beyond LDL-C

Other important lipid abnormalities include low

levels of high-density lipoprotein cholesterol (HDL-
C) and elevated triglycerides, both of which are
independent predictors of CV disease (Table 1).8–10

However, it is important to recognize that much of
the published HDL-C and triglyceride data has

been largely driven by epidemiologic studies and
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the National Cholesterol Education Program has not
endorsed a specific goal for managing either low
HDL-C or high triglycerides. Moreover, a recent
meta-regression analysis of intervention trials failed
to demonstrate that increasing HDL-C levels
improved CV outcome.11 In regard to triglycerides,
observational data from the National Health and
Nutrition Examination Survey (NHANES) found
that the percentage of adults aged 60 years or
more with elevated triglycerides (>150 mg/dl)
increased more than 5-fold over the period 1976–
2006.12 This is largely due to increasing rates of
diabetes and obesity.13 Among individuals with
type 2 diabetes or metabolic syndrome mixed dysli-
pidemia characterized by low levels of HDL-C, ele-
vated triglycerides and atherogenic apolipoprotein B
(apoB)-containing lipoproteins [including very low-
density lipoproteins (VLDL) and LDL] and VLDL-
triglycerides, and an increase in small, dense LDL
particles is typical. Although levels of LDL-C may be
normal or only modestly elevated, this measure may
be misleading, given the increased number of
atherogenic LDL and cholesterol-enriched remnant
particles.14 Insulin resistance is a key driver of this
abnormal lipid profile.15–17 Acting together, these
metabolic abnormalities promote increased deposi-
tion of cholesterol within the artery wall, resulting in
an increased risk of atherosclerotic disease. Thus, it
stands to reason that the combination of elevated
LDL-C and triglycerides may promote atherosclero-
sis to a greater degree than LDL-C alone. In fact,
data from the Pravastatin or Atorvastatin Evaluation
and Infection Therapy-Thrombolysis In Myocardial
Infarction 22 (PROVE IT-TIMI 22) trial not only
demonstrated the highest risk of death, myocardial
infarction (MI) and recurrent acute coronary syn-
drome in patients with the combination of elevated
LDL-C and triglycerides, but also the most favour-
able prognosis in patients in whom the lowest on-
treatment LDL-C and triglycerides (<70 and 150 mg/
dl, respectively) were obtained.18

Despite the elevated risk associated with high tri-
glycerides and LDL-C that is often accompanied by
low HDL-C, there are currently no outcome data
demonstrating that lowering elevated triglycerides

improves CV risk beyond LDL-C goal attainment.
Consequently, mixed dyslipidemia is often inade-
quately treated. Data from NHANES III showed
that in individuals with metabolic syndrome (of
whom �75% had low HDL-C and/or elevated trigly-
cerides as defined by National Cholesterol
Education Program Adult Treatment Panel III cri-
teria), over-one-third did not receive appropriate
intervention presumably because LDL-C levels
were not substantially elevated.19 Moreover, recent
30-year data from NHANES highlight a need for
renewed focus in addressing lipid and lipoprotein
components other than LDL-C, in view of the
2-fold increased prevalence of mixed dyslipidemia
(from 2.1% to 4.8%) between 1976 and 2006.12

Therapeutic intervention: lifestyle
and pharmacotherapy

Lifestyle interventions that include reduction in total
calories as well as intake of saturated and trans fats
that are coupled to increased physical activity with
associated weight loss continue to play an important
a role in controlling mixed dyslipidemia.2,20

However, lifestyle intervention may insufficiently
address LDL-C lowering, the primary target of ther-
apy2,3 and long-term compliance may also serve as
an impediment21 thereby facilitating the addition of
pharmacologic therapy. Because many patients with
elevated triglycerides and low HDL-C have elevated
levels of apolipoprotein B, non-HDL-C serves as a
better surrogate of residual risk than LDL-C. To this
end, the National Cholesterol Education Program
recommends non-HDL-C as a secondary target of
therapy if triglyceride levels exceed 200 mg/dl2,3

and a recent ADA/ACC consensus statement also
endorsed apolipoprotein B treatment goals in addi-
tion to LDL-C and non-HDL-C.4

Statins are efficacious in reducing CV risk in both
primary and secondary prevention with these bene-
fits extending to patients with diabetes and/or the
metabolic syndrome.5,22 If patients cannot tolerate
statins or fail to achieve LDL-C goals, the addition of
ezetimibe may be useful. However, even with

Table 1 HDL-C and triglycerides are independent predictors of CV disease

HDLC-C

Meta-analysis of four major prospective studies showed that for every 1 mg/dl increase in HDL-C there was a decrease in

coronary risk by 2–3%, independent of LDL-C.8

Triglycerides

Meta-analysis of 29 prospective studies (262 525 subjects of whom 10 158 were CHD cases) showed that coronary risk

was 72% higher in subjects with triglycerides in the top-third vs. bottom-third; odds ratio of 1.72 (95% CI 1.56–1.90).9
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reductions in LDL-C levels (and hence apoB levels)
of at least 30–40%, many patients with mixed dysli-
pidemia remain at high risk for coronary events23

raising the possibility that while attaining low LDL-
C is a necessary goal, it may be insufficient to
reduce the excess CV risk attributable to low HDL-
C and/or elevated triglycerides. For example, in the
Treating to New Targets (TNT) study, statin-treated
patients with HDL-C levels <39 mg/dl had a 39%

increase in risk for major CV events compared with
those with levels >55 mg/dl.24 Additionally, data
from the PROVE IT-TIMI 22 study showed that the
incidence of death, MI or recurrent acute coronary
syndrome in statin-treated patients who achieved

LDL-C levels <70 mg/dl was 36% lower in those
with triglycerides <200 mg/dl than those with trigly-
cerides >200 mg/dl.18 Thus, targeting multiple lipid/
lipoprotein abnormalities, including low HDL-C
levels and elevated serum triglycerides with the
addition of a fibrate, niacin or omega-3 fatty acids

may potentially provide greater improvement in the
overall lipid profile (Table 2), which in turn may
translate into greater CV risk reduction.

Fibrates

Fibrates lower plasma levels of triglycerides by
30–50%, typically increase levels of HDL-C by

5–15%, and may lower LDL-C 5–20%, although
the magnitude of these effects is variable, depending
on patient characteristics, the potency and specifi-
city of the individual fibrate, and baseline lipid
levels.25,26 In patients with elevated triglycerides
(>200 mg/dl), the magnitude of the reduction in tri-

glycerides may exceed 50%.25 Fibrates also pro-
mote a shift in particle size from small, dense LDL
to larger and more buoyant particles, with increased
binding affinity for the LDL receptor, as demon-
strated in clinical studies with fenofibrate.27

Furthermore, there is evidence to suggest that
fibrates may exert important pleiotropic effects in
the artery wall, including attenuation of production

of pro-inflammatory stimuli such as interleukin-6, as

well as expression of inflammatory proteins of the

acute phase including fibrinogen and C-reactive

protein,28,29 and have favourable effects on the

coagulation and fibrinolytic systems, increasing

fibrinolysis and attenuating platelet hyperaggregabil-

ity in hypercholesterolemic subjects.25,30

Clinical studies have demonstrated outcome ben-

efits with fibrate monotherapy in primary and sec-

ondary prevention settings (Figure 1).31–36 In the

Helsinki Heart Study including 4081 men at moder-

ate risk of CHD (non-HDL-C>200 mg/dl), treatment

with the fibrate gemfibrozil (1200 mg/day) resulted

in an 11% decrease in LDL-C, a 35% decrease in

triglycerides and an 11% increase in HDL-C, com-

pared with placebo. These lipid changes were asso-

ciated with a 34% reduction in major coronary

events at 5 years (P< 0.02), as well as a 37% reduc-

tion in non-fatal MI (P< 0.05), although no signifi-

cant effect on overall mortality was observed.31

Subgroup analysis showed that the benefits of treat-

ment were significantly greater among patients with

mixed dyslipidemia, especially those in the highest

tertile for both body mass and baseline triglycer-

ides.32 Findings from the BIP (Bezafibrate

Infarction Prevention) study and Veterans Affairs

HDL Intervention Trial, both secondary prevention

studies, also show that patients with mixed dyslipi-

demia associated with insulin resistance syndromes

such as type 2 diabetes or metabolic syndrome,

derive greatest benefit from fibrate therapy

(Figure 1).34,36 In the BIP study, post hoc analysis

revealed that patients with baseline triglycerides

>200 mg/dl had 39.5% reduction in risk for the pri-

mary endpoint of fatal or non-fatal MI or sudden

death (P = 0.002).33

The FIELD (Fenofibrate Intervention and Event

Lowering in Diabetes) study (n = 9795)37 evaluated

patients with type 2 diabetes who were generally

considered to be at relatively low CV risk. This

was based upon the low prevalence of prior CV dis-

ease (22%), relatively short duration of diabetes,

well controlled glycemia and only mildly elevated

baseline lipids (Table 3). While the reduction in the

primary endpoint (coronary heart disease death and

non-fatal MI) was not significant (relative risk reduc-

tion 11%, P = 0.16), there was an 11% reduction

(P = 0.035) in the secondary endpoint of total

CV events. Recent exploratory analyses from FIELD

show that type 2 diabetes patients with the combi-

nation of markedly elevated triglycerides

>200 mg/dl and low HDL-C (<40 mg/dl in men

and <50 mg/dl in women) not only were at highest

risk for CV events (event rate 17.8% over 5 years)

but also obtained greatest benefit from fenofibrate

Table 2 Lipid-modifying effects of fibrates, niacin and

omega-3 fatty acids

LDL-C (%) HDL-C (%) Triglycerides (%)

Fibrates "# 10–30 " 5–15 # 30–50a

Niacin # 15–20 " 20–25 # Up to 35

Omega-3

fatty acids

"# 10–30 " 9 # �45

aDepending on baseline levels.
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treatment (relative risk reduction 27%, P = 0.005)

(Figure 1).38

FIELD also provided encouraging data suggesting

that fenofibrate treatment is associated with preven-

tive effects on diabetes-related microvascular dis-

ease. These benefits included reduction in the

need for first retinal laser therapy (from 4.9% on

placebo to 3.4% on fenofibrate, RRR 31%,

P = 0.0002), with similar benefits in macular

edema and proliferative retinopathy39 an effect

that was evident within 8 months of treatment. In a

substudy of the FIELD population including 1012

patients who underwent serial standardized retinal

photography, 2-step progression of Early Treatment

Diabetic Retinopathy Study retinopathy grade (the

primary endpoint), was reduced with fenofibrate

treatment in patients with pre-existing retinopathy
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Figure 1. Effect of fibrate treatment on clinical outcomes. Results from four major studies with (a) gemfibrozil (b) fenofibrate

and (c) gemfibrozil or bezafibrate. HHS,31,32 FIELD,37 VA-HIT: Veterans Affairs HDL Intervention Trial;35,36 BIP,33,34 CHD:

coronary heart disease; CVD: CV disease; TG: triglycerides.

Table 3 The FIELD patient population was at low CV

risk

FIELD (n = 9795)

Median duration of diabetes 5 years

Median HbA1C 6.9%

Blood glucose medication

Diet alone 26%

Oral antidiabetic alone 34%

CV disease 22%

Microvascular complications 21%

Mean baseline lipids (mg/dl)

LDL-C 119

HDL-C 42

Triglycerides 153

FIELD.37
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(P = 0.004), although not in all patients (P = 0.10).

There was also benefit with fenofibrate on a post
hoc exploratory composite outcome representative

of retinal pathology (primary endpoint plus occur-

rence of macular edema or laser treatment,

P = 0.022). Additionally, fenofibrate treatment was
associated with reduction in albuminuria (15%

increase in regression and 14% decrease in pro-

gression P = 0.0018)37 and a 38% reduction in the

number of non-traumatic amputations (P = 0.011).40

These findings are noteworthy in view of the impair-
ment in patient quality of life that often accompanies

microvascular complications of diabetes. The asso-

ciated benefit in microvascular disease progression

may offer pharmacoeconomic advantages.
Nevertheless, we await clinical endpoint data

demonstrating clinical superiority of fibrate–statin

combination compared with statin monotherapy

(see below).

Niacin

Niacin (nicotinic acid) is another well-established

agent for the treatment of mixed dyslipidemia, par-
ticularly in the management of low HDL-C.2 Niacin

treatment is associated with increases in HDL-C of

up to 26% at recommended clinical doses of

1–2 g/day of the extended-release formulation,
together with decreases in LDL-C and triglycerides

of up to 16 and 35%, respectively.41,42 In the sec-

ondary prevention Coronary Drug Project of 8341

men with previous MI, niacin use was not asso-

ciated with a statistically significant effect on the
primary endpoint, total mortality. However, patients

experienced reduction in secondary endpoints,

notably the incidence of non-fatal MI by 26% and

cerebrovascular events by 24% compared with pla-
cebo at the end of the 6-year study. Niacin treatment

was also associated with significant reduction in

mortality 9 years after the study was completed

(11% vs. placebo, P< 0.001).43,44 Recent subgroup

analysis demonstrated greater reduction in non-fatal
MI (by 57%) in patients with the highest fasting

blood glucose (>126 mg/dl).45

While niacin is effective in raising HDL-C, higher

doses may also raise plasma glucose levels. This

issue has been addressed in clinical studies which
showed that changes in glycemic control may be

effectively treated with adjustment of antidiabetic

medication,46 supporting recent recommendations

by the American Diabetes Association.47

Flushing remains the principal side effect asso-
ciated with niacin treatment. Recent approaches to

alleviate this problem have investigated the use of

laropiprant, an inhibitor of the prostaglandin D2

receptor, which in turn has been implicated in the

flushing response.48 However, while clinical studies
have shown that the combination of niacin plus lar-

opiprant significantly reduces the extent of flush-

ing,49 long-term safety is currently under

investigation (see below).

Omega-3 fatty acids

Treatment with prescription formulation omega-3

fatty acids (each 1 g capsule containing at least

900 mg of the ethyl esters of omega-3 fatty acids,

20-carbon eicosapentaenoic acid, EPA and

22-carbon docosahexaenoic acid, DHA) is indi-
cated as monotherapy for patients with very high

triglycerides (>500 mg/dl). In this setting, treatment

with omega-3 fatty acids (4 g/day) has been asso-

ciated with decreases in triglycerides of 37% and
VLDL-C of 33%, as well as increases in HDL-C

(11%).50 Compared with simvastatin monotherapy

(40 mg/day), addition of omega-3 fatty acids

(4 g/day) to simvastatin in patients with triglycerides
>200 mg/dl and <500 mg/dl and mean LDL-C levels

<10% above the NCEP ATPIII goal resulted in sig-

nificantly greater decreases in triglycerides

(�29.5% vs. �6.3% with simvastatin monotherapy,
P< 0.0001) and VLDL-C (�27.5% vs. �6.3%,

P< 0.0001) and significant increase in HDL-C

(+3.4% vs. �1.2%) (all P< 0.001). The combination

treatment also had minimal effect on LDL-C levels
(+0.7% vs. �2.8% with simvastatin monotherapy).51

The prescription formulation of omega-3 fatty

acids is generally well tolerated with eructation,

infection, flu syndrome and dyspepsia the most

common adverse events reported in clinical trials.
Some studies demonstrated prolongation of bleed-

ing time, although this did not exceed normal limits

and did not produce significant bleeding episodes.

However, patients receiving anticoagulants conco-
mitantly should be monitored periodically.50

Additionally, patients may complain of a ‘fishy’

after taste, although this is less problematic than

with omega-3 supplements.
Outcome benefits have been demonstrated with

supplementation with omega-3 fatty acids, either as

part of a Mediterranean diet52 or at a dose of 1 g/day

(850–882 mg EPA and DHA in the ratio of 1:1.2).53

Recently, the Gruppo Italiano per lo Studio della
Sopravvivenza nell’Infarto miocardico (GISSI) study

showed that in patients with heart failure supple-

mentation with 1 g daily n-3 polyunsaturated fatty

acids (provided a survival benefit compared with
placebo (adjusted hazard ratio 0.91, 95.5% CI

0.833–0.998, P = 0.041) and fewer CV admissions

(adjusted hazard ratio 0.92, 99% CI 0.849–0.999,
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P = 0.009).54 However, this may relate to more to
favourable effects on the atherothrombotic CV dis-
ease including arrhythmias, rather than on blood
lipids.55 Patients were also receiving adjunctive

CV medication at admission including blockers of
the renin angiotensin system (94%), diuretics (90%),
beta-blockers (65%), aspirin (48%) and spironolac-
tone (39%). Open statin therapy was received by
about 23% of patients. The Japan EPA lipid interven-
tion study (JELIS) demonstrated support for outcome
benefits associated with combination treatment with

omega-3 fatty acids (EPA 1800 mg daily) and low-
dose statin therapy (pravastatin 10 mg or simvastatin
5 mg daily) compared with statin monotherapy.56

Importantly, however, these observed CV benefits
were unlikely to be the consequence of triglyceride
lowering (decrease by 9% vs. 4% in control patients)
owing to the relatively low doses employed in the

omega-3 treatment arm.

Potential of combination therapy

Combination lipid-modifying therapy is a potentially

useful strategy for achieving lipid targets in patients
with mixed dyslipidemia. Clinical studies demon-
strate that the combination of a low to moderate
dose of statin and a fibrate57,58 or fenofibric
acid,59,60 ezetimibe,61 omega-3 fatty acids62,63 or
niacin64–66 provides enhanced overall lipid control
in patients with mixed dyslipidemia. Additionally,

treatment with the combination of fenofibrate plus
simvastatin (160/20 mg daily),67 ezetimibe plus
fenofibrate68 or simvastatin plus ezetimibe
plus fenofibrate69 has been shown to favourably
reduce both LDL-C and triglycerides. Clinicians
may even consider triple combination therapy

such as the combination of ezetimibe/simvastatin
plus extended-release niacin to provide an effective,
broad, lipid-modifying therapy with improvements
beyond LDL-C.70 However, the use of multiple

lipid therapies should be reserved for patients
based upon recommendations of national commit-
tees (e.g. NCEP, ADA) due to lack of data demon-
strating clinical outcome benefit.

Moreover, while national treatment guidelines
recommend combination therapy in patients need-
ing treatment for elevated LDL-C and triglycerides
and low HDL-C, there may be concerns relating to
tolerability.2,71 In respect of the combination of a
fibrate and statin, consensus highlights a risk for
myopathy with both statins and fibrate monotherapy
(Table 4),71,72 which may be enhanced when these
agents are co-administered. There is, however, evi-
dence that fibrates differ in their interaction poten-
tial. Safety surveillance data from the US Food and
Drug Administration’s Adverse Events Reporting
System database (1998–2002) showed that the inci-
dence of rhabdomyolysis and myopathy was 15- and
33-fold higher, respectively, with the combination of
gemfibrozil and a statin (excluding the discontinued
cerivastatin) than fenofibrate plus statin.73 The
reason for this is thought to be due to competition
between gemfibrozil and the statin for specific glu-
curonidases responsible for drug biotransformation,
supported by in vitro evidence.74 In contrast, fenofi-
brate appears to be metabolized via different
enzymes suggestive of a low interaction potential
in combination with a statin. Clinical interaction
studies are supportive of these findings. Neither
fenofibrate75–77 nor fenofibric acid78 significantly
influenced the pharmacokinetics of commonly pre-
scribed statins. Furthermore, in the FIELD study,
only three patients (<1%) in the fenofibrate arm
and none of the 890 subjects who also received a
statin, developed rhabdomyolysis (Table 4).37 The
FIELD study also showed that fenofibrate increased
serum creatinine levels, although this effect was
reversible within 8 weeks of stopping study treat-
ment, suggestive of no permanent impairment of
renal function.37 Recently, The FDA approved feno-
fibric acid for combination with a statin.79

Table 4 Incidence of myopathy in the fibrate trials

Trial Treatment (mg/day) Muscle symptoms Fibrate Placebo

HHS Gemfibrozil 1200 Myopathy 0 0

DAIS Fenofibrate 200 Muscle serious adverse events 0 0.5%

Myositis 2 (<0.001%) 1 (<0.001%)

FIELD Fenofibrate 200 Rhabdomyolysis 3 (<0.001%)a 1 (<0.001%)

CK>10�ULN 8 (<0.001%)a 3 (<0.001%)

BIP Bezafibrate 400 Muscle pain 5 (0.32%) 7 (0.45%)

VA-HIT Gemfibrozil 1200 Myopathy 0 0

Adapted from Davidson et al. (2007).71 aNone of these patients were also receiving statin.37 DAIS: Diabetes Atherosclerosis

Intervention Study.
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As mentioned above, clinical outcomes data are

needed to determine the most effective combination

therapies. Data from HATS (HDL-Atherosclerosis

Treatment Study)80 and the ARBITER 2 (ARterial

Biology for the Investigation of the Treatment

Effects of Reducing cholesterol) study81 showed

that the combination of simvastatin plus niacin

halted progression of atherosclerosis, as assessed

by serial coronary angiography or measurement of

carotid intima-medial thickness. However, while

these findings are encouraging with respect to sur-

rogate CV endpoints, large prospective outcomes

studies with hard clinical endpoints are required.
To this end, four major studies are ongoing,

two evaluating the combination of niacin plus sim-

vastatin, one evaluating the combination of fenofi-

brate and simvastatin and one evaluating the

combination of ezetimibe plus simvastatin. AIM-

HIGH (Atherothrombosis Intervention in Metabolic

Syndrome with Low HDL-C/High Triglyceride and

Impact on Global Health Outcomes),82 is compar-

ing extended-release niacin combined with simvas-

tatin versus simvastatin monotherapy in about 3300

patients with established vascular disease and mixed

dyslipidemia and HPS2-Thrive (Heart Protection

Study-Treatment of HDL to Reduce the Incidence

of Vascular Events)83 is comparing the combination

of extended-release niacin/laropiprant with placebo

in about 20 000 patients with a history of MI, stroke

or peripheral arterial disease and LDL-C levels opti-

mized with statin therapy. However, results are not

expected until 2011 or 2012. The lipid-modifying

arm of the ACCORD (Action to Control

Cardiovascular Risk in Diabetes)84 is comparing

the combination of simvastatin plus a fibrate (fenofi-

brate) versus simvastatin monotherapy in a cohort of

about 5000 patients with type 2 diabetes mellitus

with defined glycemic control and existing clinical

or subclinical CVD or CVD risk factors. Results are

expected in 2009. Finally, IMPROVE IT (Examining

Outcomes in Subjects with Acute Coronary

Syndrome: Vytorin (ezetimibe/simvastatin) vs.

Simvastatin) is evaluating the combination of sim-

vastatin plus ezetimibe versus simvastatin monother-

apy, with data expected in 2012 or 2013.85

Conclusions

Efforts aimed at primary prevention offer the greatest

opportunity for reducing the onset and burden of CV

disease. While lowering LDL-C with a statin remains

the cornerstone in the management of dyslipidemia,

this approach may be insufficient in patients with

other lipid abnormalities including low HDL-C and

elevated triglycerides, both of which are indepen-
dently associated with CV risk.

Adjunctive approaches to the management of
mixed dyslipidemia include fibrates, omega-3 fatty
acids and/or niacin. The combination of lipid-mod-
ifying therapies has been proposed by national treat-
ment guidelines. While there is evidence to support
enhanced lipid-modifying efficacy with the addition
of ezetimibe, a fibrate, niacin or omega-3 fatty acids
to statin therapy, data are eagerly awaited from
IMPROVE IT, ACCORD, AIM-HIGH and HPS2-
THRIVE to determine which (if any) of these combi-
nations may be clinically superior to statin therapy
alone to reduce residual CV risk.

Clinical significance

� Primary prevention provides the greatest opportunity

for reducing the burden of vascular disease.

� Statins incompletely address CV risk due to mixed

dyslipidemia.

� Combination therapy, with addition of a fibrate, eze-

timibe, omega-3 fatty acids or niacin can provide

greater lipid-modifying efficacy.

� Ongoing clinical trials will determine whether combi-

nation therapy is clinically superior to statin mono-

therapy on CV outcomes.
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