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Abstract | Niacin, or water-soluble vitamin B3, when given at pharmacologic doses, is a powerful lipid-altering 
agent. This drug, which lowers the levels of atherogenic, apolipoprotein-B-containing lipoproteins, is one of 
few medications that can raise the levels of atheroprotective HDL cholesterol. Niacin also has beneficial 
effects on other cardiovascular risk factors, including lipoprotein(a), C-reactive protein, platelet-activating 
factor acetylhydrolase, plasminogen activator inhibitor 1 and fibrinogen. Many clinical trials have confirmed 
the lipid effects of niacin treatment; however, its effects on cardiovascular outcomes have been called into 
question owing to the AIM-HIGH trial, which showed no benefit of niacin therapy on cardiovascular endpoints. 
Furthermore, use of niacin has historically been limited by tolerability issues. In addition to flushing, worsened 
hyperglycaemia among patients with diabetes mellitus has also been a concern with niacin therapy. This 
article reviews the utility of niacin including its mechanism of action, clinical trial data regarding cardiovascular 
outcomes, adverse effect profile and strategies to address these effects and improve compliance.
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Introduction
Low levels of HDL cholesterol—defined as values 
<1.1 mmol/l in men and <1.3 mmol/l in women1—are 
an independent risk factor for cardiovascular dis ease.2,3 
Accord ing to epidemiologic data, for every 0.03 mmol/l 
drop in HDL cholesterol levels, the risk of cardio vascular 
dis ease increases by 2–3%.2 The prevalence of low HDL 
cholesterol ranges from 20% to 60% in patients with 
established cardiovascular disease.4–8 Furthermore, low 
HDL cholesterol levels form part of the criteria for the 
metabolic syndrome and are highly prevalent among 
patients with diabetes mellitus, affecting more than 50% 
of men and 66% of women with this condition.1,9

The relationship between HDL and diabetes mellitus 
goes beyond merely low HDL cholesterol levels. Patients 
with this disorder have increased numbers of composi-
tionally abnormal HDL particles, which are associated 
with increased cardiovascular disease risk. Although 
HDL is thought to mediate its anti-atherogenic effects 
primarily through reverse cholesterol transport, it may 
also have antithrombotic, anti-inflammatory, anti-
oxidant and endovascular properties, particularly via 
its primary apolipoprotein (apo) A-I or associated 
enzymes, such as serum paraoxonase/arylesterase 1 
(PON1). Poor glyca emic control in patients with dia-
betes mellitus can lead to glycation of apoA-I, which in 
turn impairs the ability of apoA-I to promote reverse 

cholesterol transport and inhibit inflammation.10,11 
Furthermore, dysfunction or loss of HDL-associated 
enzymes such as PON1 can be evident in inflamma-
tory states, type 2 diabetes mel litus and the metabolic 
syndrome.12 HDL itself has been suggested to influence 
glycaemic control. In particular, HDL inhibits apoptosis 
of  β cells, increases insulin synthesis and secretion as 
well as glucose uptake in skeletal muscle.13–15 Thus, the 
relationship between HDL cho lesterol, cardiovascular 
disease risk and diabetes mellitus is more complex than 
initially presumed.

In clinical practice, the only currently marketed 
medication that significantly and consistently raises 
HDL cholesterol levels is water-soluble vitamin B3, 
which is also known as niacin. This agent exerts several 
bene ficial, lipid-altering effects—it lowers the levels of 
all atherogenic particles that contain apoB, including 
LDL, VLDL, IDL and lipoprotein(a) (Lp(a))—as well 
as non-lipid, pleiotropic effects.16 Moreover, niacin has 
demonstrated beneficial effects on cardio vascular out-
comes in several clinical trials.17–23 Aside from being 
an attractive option for patients with low HDL cho-
lesterol levels, niacin may be particularly helpful in 
the treatment of patients with diabetes mellitus or the 
metabolic syndrome. However, the use of niacin in these 
populations has been constrained due to concerns over 
worsen ed hyper glycaemia.24,25 Furthermore, the results 
of the AIM-HIGH (Atherothrombosis Intervention in 
Metabolic Syndrome with Low HDL/High Triglyceride 
and Impact on Global Health Outcomes) trial have called 
into question the utility of raising HDL cholesterol levels 
in general and in particular with niacin therapy.26 This 
Review discusses the mechanisms of action of niacin 
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