
REVIEW TOPIC OF THE WEEK

Unmet Need for
Adjunctive Dyslipidemia Therapy in
Hypertriglyceridemia Management
Om P. Ganda, MD,a Deepak L. Bhatt, MD, MPH,b R. Preston Mason, PHD,c Michael Miller, MD,d William E. Boden, MDe

ABSTRACT

Despite the important role of high-intensity statins in reducing atherosclerotic cardiovascular disease events in

secondary and primary prevention, substantial residual risk persists, particularly among high-risk patients with

type 2 diabetes mellitus, metabolic syndrome, and obesity. Considerable attention is currently directed to the role

that elevated triglycerides (TGs) and non–high-density lipoprotein cholesterol levels play as important mediators

of residual atherosclerotic cardiovascular disease risk, which is further strongly supported by genetic linkage

studies. Previous trials with fibrates, niacin, and most cholesterol ester transfer protein inhibitors that targeted

high-density lipoprotein cholesterol raising, and/or TG lowering, have failed to show conclusive evidence of

incremental event reduction after low-density lipoprotein cholesterol levels were “optimally controlled” with

statins. Although omega-3 fatty acids are efficacious in lowering TG levels and may have pleiotropic effects such as

reducing plaque instability and proinflammatory mediators of atherogenesis, clinical outcomes data are

currently lacking. Several ongoing randomized controlled trials of TG-lowering strategies with an optimal dosage

of omega-3 fatty acids are nearing completion. (J Am Coll Cardiol 2018;-:-–-) © 2018 by the American College

of Cardiology Foundation.

CASE SCENARIO

A 58-year-old obese male patient with type 2 diabetes
mellitus (T2DM) presents with a history of acute
coronary syndrome and previous coronary artery
bypass grafting 2 years earlier. His glycosylated he-
moglobin value has been stable at 7.2% with metfor-
min and liraglutide 1.8 mg daily. He is currently
normotensive with lisinopril/hydrochlorothiazide
20 mg/12.5 mg with a urine/albumin creatinine ratio

at 80 mg/mg and an estimated glomerular filtration
rate of 48 ml/min. The patient’s current lipid profile
with rosuvastatin 40mg and ezetimibe 10mgdaily is as
follows: low-density lipoprotein cholesterol (LDL-C),
66 mg/dl; triglycerides (TGs), 320 mg/dl; high-density
lipoprotein cholesterol (HDL-C), 38 mg/dl; and non–
HDL-C, 130 mg/dl. The patient and his primary care
physician are concerned about his residual risk of
recurrent atherosclerotic cardiovascular disease
(ASCVD) events and his overall prognosis.
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INTRODUCTION

ASCVD continues to be the leading cause of
death and disability worldwide (1). In the
United States alone, >18 million Americans
have coronary heart disease (CHD), and
despite profound advances in management,
both morbidity and mortality persist (2).
Elevated levels of LDL-C are an established
predictor of the risk of incident CHD events
and have been the principal target of dyslipi-
demia treatment efforts for the past 3 de-
cades. Multiple primary and secondary
prevention trials have shown a significant
reduction of 25% to 35% in the risk of cardio-
vascular events with statin therapy (3–5).
However, residual risk persists despite the
achievement of target LDL-C levels, often
defined as <70 mg/dl (4) (Central Illustration).

Epidemiological studies have shown that,
in addition to elevated LDL-C levels, both
elevated baseline levels of TGs and low
levels of HDL-C are independent predictors
of the risk of CHD (6,7). However, even
among patients treated with high-intensity
statins, residual risk persists, particularly in
high-risk subjects with pre-existing ASCVD,
T2DM, or metabolic syndrome (5,8). The
prevalence of T2DM and metabolic syn-

drome, as well as obesity, has been increasing at an

alarming rate, particularly over the last few decades.
This constellation of high-risk clinical conditions en-
compasses a phenotype that promotes a proin-
flammatory state with both atherogenic dyslipidemia
(elevated TG levels with or without low HDL-C levels)
and dysglycemia, which together conspire to increase
the risk for subsequent adverse cardiovascular events
(9,10). However, despite intensive treatment with
statins and newer therapies directed at more rigorous
reductions in LDL-C levels, the fundamental athero-
genic dyslipidemia described here that is common to
both T2DM and metabolic syndrome is not fully
ameliorated by treatments directed at LDL-C
reductions alone.

EPIDEMIOLOGY OF DYSLIPIDEMIA (HIGH TG

AND LOW HDL-C) AND ASCVD RISK

Hypertriglyceridemia is a highly prevalent lipid dis-
order in the adult population. According to recent
estimates from the U.S. National Health and Nutrition
Examination Survey (1999 to 2014) in adults $20
years of age, there have been gradual declines in the
prevalence of LDL-C as well as TG, largely due to
the use of lipid-lowering medications (11). However,
the prevalence of TG levels $150 mg/dl was approxi-
mately 25%, and the prevalence of high TG levels is
likely to keep increasing as the triple epidemics of
obesity, metabolic syndrome, and T2DM continue to
escalate globally. In addition to the estimated w30
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ANGPTL = angiopoietin-like

protein

apo = apolipoprotein

ASCVD = atherosclerotic

cardiovascular disease

CETP = cholesteryl ester

transfer protein

CHD = coronary heart disease

CI = confidence interval

CRP = C-reactive protein

DHA = docosahexaenoic acid

EPA = eicosapentaenoic acid

HDL-C = high-density

lipoprotein cholesterol

HR = hazard ratio

IL = interleukin

LDL-C = low-density

lipoprotein cholesterol

OM3FA = omega-3 fatty acids

OR = odds ratio

RCT = randomized controlled

trial

RR = relative risk

T2DM = type 2 diabetes

mellitus

TG = triglyceride
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