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OBJECTIVES

Upon successfully completing this lesson,

the pharmacist will be able to:

1. describe the pathophysiology of HDL-C
levels in countering atherosclerosis

2. discuss the clinical evidence supporting
the role of HDL-C levels in countering
atherosclerosis

3. discuss the pharmacologic and
nonpharmacologic approaches for
increasing HDL

4. discuss the pharmaceuticals prescribed
for increasing HDL-C

5. counsel patients on the cautions, side
effects and contraindications for niacin
use in increasing HDL-C
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1. After carefully reading this lesson, study
each question and select the one answer you
believe to be correct. Circle the appropriate
letter on the attached reply card or answer
online at www.pharmacygateway.ca in the
CE Online section, “More CCCEP-Approved”
area.

2. To pass this lesson, a grade of 70%

(14 out of 20) is required. If you pass,
your CEU(s) will be recorded with the
relevant provincial authority(ies).
(Note: some provinces require individual
pharmacists to notify them.)

ANSWERING OPTIONS

A. For immediate results, answer online
at www.pharmacygateway.ca
in the CE Online section,
“More CCCEP-Approved” area.

. Mail or fax the printed answer card to
(416) 764-3937. Your reply card will
be marked and you will be advised of
your results within six to eight weeks
in a letter from Rogers Publishing.
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INTRODUCTION

Lipid-management guidelines have incurred
increasingly intensive measures for cholesterol
lowering. Clinical research and evidence dem-
onstrate that in Western populations, lower
blood concentrations of low-density lipopro-
tein (LDL-C) are associated with lower inci-
dence of cardiovascular disease (CVD), and
is presently the primary focus of lipid-lowering
therapy for prevention and treatment of coro-
nary heart disease (CHD).! Concurrently, the
importance of raising high-density lipoprotein
(HDL-C) levels has been recognized. In the
Framingham Heart Study, the HDL-C level
was more potent as a risk factor for CHD than
the level of LDL-C.?

The high level of residual risk among treated
patients demonstrated in recent coronary pre-
vention studies indicates the need for modi-
fication of other major components of the
atherogenic lipid profile.> HDL is a potent,

independent risk factor with antiatheroscle-

rotic properties. HDL accelerates cholesterol
efflux, and inhibits oxidation and inflamma-
tion. Research has begun to focus on drugs
that can raise HDL-C and, currently, the most
widely prescribed solution to increasing HDL-
C is niacin.! Thus, therapeutic intervention
aimed at raising HDL-C, to reduce cardiovas-
cular (CV) risk is a reccommendation increas-
ingly adopted by international treatment
guidelines.’

EPIDEMIOLOGY

HDL-C levels are a strong inverse predictor
of CV events.® Epidemiological studies have
shown that high concentrations of HDL-C
(over 60 mg/dL, 1.55 mmol/L) have protective
value against CVD such as ischemic stroke
and myocardial infarction (MI), and low
concentrations of HDL-C (below 40 mg/dL,
1.04 mmol/L for men, and below 50 mg/dL,
1.30 mmol/L for women) are a positive risk
factor for these atherosclerotic diseases.
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HDL-C levels < 35.1 mg/dL, 0.90 mmol/L
have a fourfold increased risk of CHD when
compared to men with HDL-C levels = 35.1
mg/dL, 0.90 mmol/L” An incremental
increase of 1.0 mg/dL (0.03 mmol/L), or
about 2-3% greater HDL-C level, is associated
with a 2-4% reduced risk of CV events inde-
pendent of LDL-C.”'! A similar inverse rela-
tionship between HDL-C and MI is known
to be even stronger in women when compared
with men."> These effects are statistically inde-
pendent; thus, for moderate lipid changes,
they are additive. Thus, a 30% HDL-C
increase and a 40% LDL-C reduction would
result in an approximately 70% CHD risk
reduction, a revolution in CV prevention.”"

The predictive relationship between HDL-
C levels after three months of treatment with
statins and the time to the first major CV event
has demonstrated that patients in the highest
quintile of HDL-C level are at less risk for
major CV events than those in the lowest
quintile (p=0.03).%" Therefore, new therapies
should aim at increasing HDL-C.

STRUCTURE OF HDL

HDL is the smallest lipoprotein and contains
the least amount of lipid. It contains a lipid
core of cholesteryl esters (CEs) and triglycer-
ides (TGs) surrounded by phospholipids and
specialized proteins known as apolipoproteins
(apos). Apos are required for the structural
integrity of lipoproteins. Moreover, apos direct
metabolic interactions of lipoproteins with
enzymes, lipid transport proteins and cell-
surface receptors. HDL and its major apoli-
poprotein, apolipoprotein A-I (ApoA-I), are
synthesized in both the liver and the intestine.
The other primary apolipoprotein, apolipo-
protein A-II (ApoA-II), is synthesized only in

the liver and its function is unclear.”>"’

HDL METABOLISM

The metabolism of HDL is a complex process.
HDL particles are formed in the plasma from
the coalescence of individual phospholipid-
apolipoprotein complexes.'®

Cholesterol synthesized or deposited in
peripheral tissues is returned to the liver via
reverse cholesterol transport where HDL plays
a central role. Reverse cholesterol transport
can be divided into three steps: (1) efflux of
cholesterol from peripheral cells, (2) intravas-
cular metabolism and remodelling of HDL-C
and (3) uptake of cholesterol by the liver. HDL
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TABLE 1: 2006 CANADIAN UPDATED GUIDELINES FOR CARDIOVASCULAR RISK

CATEGORIES AND LIPID TARGETS

CV risk categories and lipid targets

Risk level | 10-year Recommendations Grade, level of
CAD risk evidence*

Hight =220% Treatment target

e Primary target: LDL-C <2.0 mmol/L Class I, Level A

e Secondary target: TC/HDL-C <4.0 Class IIa, Level A
Moderate 10%-19% | Treat when:

e TC/HDL-C =5.0 or Class I, Level A

¢ |DL-C =3.5 mmol/L Class I, Level A
Low <10% Treat when:

e TC/HDL-C =6.0 or Class IIa, Level A

¢ |DL-C =5.0 mmol/L Class ITa, Level A

controlled trials or meta-analyses.

cists; CPJ Nov/Dec 2007;140(6):383-8.

*Evidence grading criteria: Class I = evidence and/or general agreement that a given diagnostic procedure or treat-
ment is beneficial, useful and effective; Class IIa = conflicting evidence and/or divergence of opinion about the
usefulness and/or efficacy of the treatment; weight of evidence in favour; Level A = data from multiple randomized

tHigh risk includes coronary artery disease, cerebrovascular disease, peripheral arterial disease, and most patients with diabetes.
Source: Pearson et al. 2007 guidelines for the management of dyslipidemia and prevention of CV disease by pharma-

is secreted by the liver or intestine as nascent
(in the process of development) particles con-
sisting of phospholipid and apoA-I which
interact with peripheral cells (e.g., macro-
phages) to facilitate (by the ATP-binding cas-
sette protein 1 [ABC1] the removal of excess
free cholesterol (FC). HDL is then converted
into mature cholesteryl ester (CE)-rich HDL
via the plasma cholesterol-esterifying enzyme
lecithin:cholesterol acyltransferase (LCAT),
activated by apoA-I. CE may be removed by
several different pathways, including selective
uptake by the liver (e.g., the removal of lipid
without the uptake of HDL proteins) medi-
ated by the scavenger receptor class-B, type |
(SR-BI). CE derived from HDL contributes
to the hepatic-cholesterol pool used for bile
acid synthesis. Cholesterol is eventually
excreted from the body either as bile acid or
as free cholesterol in the bile.!®!”

CE can be transferred from HDL to apoli-
poprotein (apo) B-containing proteins, such
as very-low-density lipoproteins (VLDLs) and
LDL, by CE transfer protein (CETP). Through
uptake of LDL by the liver via hepatic LDL
receptors, cholesterol can then be returned to
the liver, where it may eventually be excreted
as bile.'oV”

Rates of reverse cholesterol transport cannot
be determined solely by steady-state levels of
HDL-C and apoA-I. The development of
atherosclerosis may also be affected by genetic
defects (e.g., hypoalphalipoproteinemia) in
HDL metabolism or therapeutic interventions
(e.g., cigarette smoking, obesity [visceral fat]

and certain drugs [beta-blockers, androgenic
that HDL

steroids/progestins]) alter

metabolism.'¢17:1

HDL IN CONSENSUS GUIDELINES

With the introduction of well-researched
drugs, current lipid therapy often incorpo-
rates use of combination therapies. Reduc-
tion in major vascular events with statin
therapy results in a 33% reduction in risk
after the first year with a standard dose of a
statin.*

Hyperlipidemia, particularly an elevated
LDL-C level and/or elevated total cholesterol
(TC) to HDL-C (TC/HDL-C) ratio is rec-
ognized as a major independent risk factor for
CAD.”! Consequently, Canadian national
guidelines including pharmacists’ guidelines,
have been promulgated and regularly updated
on the basis of accumulating clinical trial evi-
dence to assist healthcare practitioners with
diagnosis and treatment of patients with dys-
lipidemia (Table 1). In Canada, pharmacists
have guidelines identifying their role in the
management of dyslipidemia and when they
should actively recognize and recommend
dyslipidemia screening.*>*

The guidelines advocate the importance
of patient awareness and emphasis to patients
that cholesterol-lowering therapies are gener-
ally well tolerated. Monitoring patient
performance and outcomes via a thorough
medication history, and an evaluation of
patient-specific laboratory data, provides
evidence of the efficacy of treatment.?*
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CLINICAL STRATEGIES TO ELEVATE
HDL-C

TC/HDL-C ratio

The TC/HDL-C ratio is a key treatment goal

in the current Canadian Cholesterol Treatment

Guidelines and is detailed on the majority of

laboratory lipid profiles. The TC/HDL-C ratio

is closely related to the presence and extent of
coronary artery narrowing.”

Once LDL-C targets have been achieved,
the following approaches are recommended
for achievement of the TC/HDL-C ratio
target:»

* Datients with high TGs (triglycerides):
intensify dietary therapy and exercise, focus
on weight loss, restrict refined carbohydrates
and alcohol, and increase intake of omega-3
fatty acids.

e Patients with low HDL-C: increase aerobic
exercise, increase intake of monounsatu-
rated fats, moderate alcohol intake (if TGs
are not significantly elevated); weight loss
and smoking cessation are beneficial.

* For patients with low HDL-C or mildly high
TGs: a further increase in statin dose may
achieve the TC/HDL-C ratio target, even if
the LDL-C target has been reached.

* For patients with combined dyslipidemia
and low HDL-C: the combination of a
statin with niacin or a fibrate should be
considered.?

NONPHARMACOLOGIC THERAPY

Antioxidant vitamins

Observational studies suggest that increased
dietary intake of antioxidant vitamins may be
associated with lower risks of CHD. However,
the MRC/BHF Heart Protection Study
(n=20,536) demonstrated that the antioxidant
vitamins (including 600 mg vitamin E, 250
mg vitamin C and 20 mg beta-carotene daily)
did not produce any significant reductions in
five-year mortality from, or incidence of, any
type of vascular disease, cancer or other major
outcome.?

Fish oils (omega-3 fatty acids)

Dietary modification to increase the con-
sumption of cold-water fish (e.g., salmon)
rich in polyunsaturated fats may help to raise
HDL-C. Patients with familial combined
hyperlipidemia (several classes of lipids are
elevated), treated with omega-3 fatty acids
for eight weeks demonstrated an increase in
HDL-C by 8%.% For patients with moderate
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hypertriglyceridemia, the addition of salmon
oil (1 g-3 g three times daily) to statin ther-
apy is safe, and may be useful in lowering
TG levels and achieving the target TC/HDL-
C ratio.”

Obesity
HDL-C may decline with obesity, and

decreases in body mass index have been associ-
ated with increases in HDL-C.¥

Regular aerobic exercise

Exercise training trials have demonstrated an
average increase in HDL-C of 4.6%.%5%° The
HEalth, Rlsk factors, exercise Training, And
GEnetics (HERITAGE) study, of normolip-
idemic subjects (n=675) demonstrated an
increased HDL-C by 3% among the 299 men
and 376 women studied.?** Canadian guide-
lines suggest regular physical activity of 60
minutes of light, 30—60 minutes of moderate,
or 20-30 minutes of vigorous activity for 4-7
days per week.”

Diet

For patients with low levels of HDL-C,
increased intake of monounsaturated fats,
moderate alcohol intake (if TGs are not sig-
nificantly elevated), and weight loss are ben-
eficial. Moderate alcohol (beer and wine) use
is associated with increased HDL-C in a dose-
dependent fashion (where “moderate” is
defined as 2-3 drinks a day for men, 1-2
drinks a day for women).?%

Smoking

Smoking has been associated with low HDL-C
as well as increased oxidative stress, endothelial
injury and a range of vascular and other
adverse sequelae. Conversely, smoking cessa-
tion has been associated with significant
increases in HDL-C.**

PHARMACOLOGIC THERAPY

Four different therapeutic approaches for
increasing HDL-C may be beneficial: fibrate,
niacin (nicotinic acid), statin and direct injec-
tion of HDL-like particles in patients with
acute coronary syndrome. Several drugs raise
HDL levels: statins 5%-10%, niacin 15%-
35%, and fibrates 10%-15%.'¢

Cholesteryl ester transfer protein (CETP)
inhibitors

The ILLUMINATE (Investigation of Lipid

Level Management to Understand its Impact
in Atherosclerotic Events) trial investigating
the CETP inhibitor torcetrapib was termi-
nated because of an imbalance of mortality
and CV events and therefore has no role in
therapy at this time.*

Statins

One-third of dyslipidemic patients treated
with statins display low HDL-C levels; how-
ever, statins can also produce increases in HDL
levels.* The extent of this effect, an increase
of 5-11%, depends on the molecule and the
dose.”” The STELLAR study which assessed
statin lipid-modifying effects demonstrated
that rosuvastatin 10-40 mg was capable of
achieving the highest increase in HDL-C levels
(6-12%) over its dose range compared with
atorvastatin 10-80 mg (2%—-8%), simvastatin
10-80 mg (5%-7%), and pravastatin 1040
mg (3%—6%).% The clinical significance of
this statin-related increase in HDL is poorly
known.

Fibrates

All fibrate derivatives share common hypolip-
idemic effects characterized by a reduction in
LDL-C, a marked reduction in plasma triglyc-
eride levels and an elevation in HDL-C lev-
els.?” Similarly, all fibrates, with the exception
of clofibrate, increase HDL-C concentration
by 4.1 mg/dL (0.11 mmol/L) or 10%. Dif-
ferent fibrates, such as bezafibrate (11%),
gemfibrozil (11%) and fenofibrate (10%)
demonstrate similar increases in HDL-C lev-
els, an effect that is more pronounced in
patients with combined hyperlipidemia and/or
hypercholesterolemia (11%-16%).

Only the Veterans Affairs High-Density
Lipoprotein Intervention Trial (VA-HIT) and
the Helsinki Heart Study (HHS) showed
statistically significant reductions in major
coronary events. The Veterans Affairs High-
Density Lipoprotein Intervention Trial con-
firmed the efficacy of gemfibrozil (1200 mg)
in a distinct population of patients (n=2,531)
selected on the basis of a low HDL-C. It was
shown that the changes in HDL-C drove the
demonstrated benefit observed of a signifi-
cant 22% reduction for CV events of all
types.“*“ In summary, evidence from the
fibrate trials has shown that they reduce risk
in the range of 15%-20% for CHD and
CVD and reduce risk of major coronary
events by 25%.443
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Combination fibrate and statin

Fibrates are also recommended as adjunct
therapy for patients receiving statins whose
LDL-C is not reduced to goal levels. The
SAFARI trial demonstrated marked lowering
of triglycerides, VLDL cholesterol, an addi-
tional reduction in LDL-C, and a striking rise
in HDL-C.*The combination of a statin and
a fibrate may, however, raise the risk of myopa-
thy and rhabdomyolysis. There is a possibility
of benefit from combination therapy with
simvastatin and simvastatin plus fenofibrate,
which is not associated with an inhibition of
statin metabolism and may explain the lower
incidence of myopathy.

Fibrates alone may be used with caution at
low doses in cases of mild renal impairment.*
Gemfibrozil is associated with a higher risk of
myotoxicity and should not be used in com-
bination therapy with statins.?

Niacin

Therapy with niacin (nicotinic acid), a water-
soluble B vitamin, is the most effective HDL-
raising agent currently available. It significantly
reduces LDL-C, TG, and lipoprotein(a) (Lp-a)
levels, and increases HDL-C, producing
significant improvements in both CAD and
clinical outcomes.”* The average increase of
HDL-C with niacin is almost twice (7%—
23%), the increase observed with fibrates while
the effect on triglycerides and LDL-C is simi-
lar.®*# Niacin has been shown to have CV
benefit when used alone or in combination
with statins in several clinical trials.’* The addi-
tion of niacin (nicotinic acid) to primary statin
therapy is a logical approach to dyslipidemia
management, given their complementary
mechanism of action.

Benefits of niacin are observed long after
(nearly a decade) its discontinuation. The
long-term efficacy and safety of five lipid-influ-
encing drugs, niacin, clofibrate, dextrothyrox-
ine and conjugated equine estrogens in men
(n=8,341, aged 30-64 years) with previous
MI in patients given nicotinic acid 3 g/day or
below, over a five- to seven-year follow-up,
demonstrated that treatment with niacin
reduced all-cause mortality by 11% (p=0.0004)
compared with placebo.”**!

Placebo-controlled studies have been con-
ducted to establish the efficacy and safety of
extended-release niacin (Niaspan®) tablets
dosed once daily at bedtime. Hypercholester-
olemic patients (n=120) demonstrated a sig-
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TABLE 2: MONITORING OF VARIOUS LIPID-LOWERING DRUGS*

Parameter Lipid-lowering Signs and symptoms that | Drug-drug combi-
therapies in which | may accompany param- nations that in-
parameters should | eter creased likelihood
be monitored of adverse event

AST/ALT Statins Abdominal pain, jaun- Statin + fibrate!
Fibrates dice, dark urine, malaise, Statin + ezetimibe
Niacin IR and SR fatigue Statin + niacin
Ezetimibe

CK Statins Muscle aches, pains, Statin + ezetimibe
Ezetimibe'? cramps, weakness, absent | Statin + fibrate

reflexes, fatigue Statin + niacin

Glucose Niacin IR and SR Asymptomatic

Uric acid Niacin IR and SR Asymptomatic; may

develop gout

TSH Statins Muscle aches, pains,
Niacin IR and SR cramps, weakness, fatigue

Gastrointestinal | Bile acid resins Abdominal bloating/pain,

upset Fibrates belching, flatulence, nau-
Statins sea, constipation, GERD
Niacin

AST = aspartate aminotransferase; ALT = alanine aminotransferase; CK = creatinine kinase; TSH = thyroid-stimulating

hormone; GERD = gastroesophageal reflux disease.

*The bile acid sequestrants (e.g., cholestyramine) do not require laboratory monitoring.

tGemfibrozil appears to confer a greater risk when used in combination with statins compared to bezafibrate or fenofibrate.

Source: Pearson et al. 2007 guidelines for the management of dyslipidemia and prevention of CV disease by pharmacists;

CPJ Nov/Dec 2007;140(6):383-8.

nificant rise in HDL-C levels, estimated to be
17% at 1000 mg/day and 23% at 2000 mg/
day doses.” After eight weeks, hypercholester-
olemic adult men and women (n=223) receiv-
ing extended-release niacin (niacin ER) versus
plain niacin demonstrated comparable efficacy-
raising HDL-C (20%/17%), respectively
(p<=0.5 in all instances).” Patients (n=87
extended-release niacin; n=44 placebo) treated
for 25 weeks demonstrated significant increases
from baseline in levels of HDL-C at 500 mg/
day reaching 30% at 3000 mg/day (p<=0.05).>*
Adverse effects were most commonly flushing
and gastrointestinal disturbance in all studies,
and although the incidence of flushing was
significant, these episodes were generally well
tolerated.

Niacin may be administered successfully to
patients with diabetes and peripheral arterial
disease who do not tolerate statins or fibrates.>
Patients receiving immediate-release niacin up
to 3 g daily for 48 weeks have demonstrated
increases of 29% in HDL-C; glucose levels
rose moderately but significantly, by 8.7 mg/dL
(0.48 mmol/L) in men with diabetes and
6.3 mg/dL (0.35 mmol/L) in those without
diabetes.

Niacin ER and immediate-release niacin

(IR) have demonstrated comparable efficacy
at equivalent doses. Lp-a was significantly
lower with niacin ER than niacin IR (p<0.05).
High Lp-a in blood is a risk factor for CHD,
CVD,

stroke.??

atherosclerosis, thrombosis and

Combination statin and niacin
When combining a statin with niacin, dramatic
improvement of primary endpoints of major
coronary events (90% reduction) has been
demonstrated and has also been shown to raise
HDL-C, and further lower triglycerides.”
The ARBITER 2 study demonstrated a
slowdown in the progression of the rate of
carotid artery intima-media thickness (CIMT)
after a combined therapy of statins plus
ER (1 g/day). Patients (n=167) with known
CHD (mean age 67 years) and moderately low
levels of HDL-C, receiving once-daily niacin ER
(1000 mg) or placebo in combination with statin
therapy for one year demonstrated that CIMT
progression was 68% slower, and was statistically
unchanged from baseline (0.014 mm/year), in
the niacin group.” The ARBITER-3 study
(n=130) demonstrated that extended-release
niacin added to statin therapy significantly
increased HDL-C and induced atherosclerosis
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regression measured by CIMT over 24

months. 5

The HDL Atherosclerosis Treatment Study
(HATS) demonstrated that patients with CAD
(normal LDL-C levels and low HDL-C) had
marked clinical and angiographically measur-
able benefits when treated with a combined
therapy of simvastatin plus niacin. Antioxidant
vitamins in combination with simvastatin plus
niacin slowed coronary progression but had a
suppressive effect on the increase in total
HDL-C and no effect on clinical events. Anti-
oxidant vitamins alone had no benefit on
progression or on clinical events, providing
no justification for their use in CHD preven-
tion. Patients (n=160, average age 53 years)
were given combined low-dose simvastatin
(10-20 mg/day) and high-dose niacin (slow-
release or immediate-release, 2—4 g/day) with
and without antioxidants, or antioxidants
alone. This trial demonstrates the use of com-
bination lipid-altering drugs with complemen-
tary actions may not only provide superior
effects on multiple lipid parameters as com-
pared with either agent alone, but may also
improve CHD outcomes.

Simvastatin and niacin significantly reduced
LDL-C and triglycerides by an average of 42%
and 36%, respectively, while increasing HDL-
C by 26%. The addition of antioxidants
resulted in similar decreases in LDL-C and
triglycerides but blunted the HDL-C increase,
resulting in a +18% change for simvastatin
plus niacin plus antioxidant vitamins.””

Doses of 1000 mg of extended-release nia-
cin (Niaspan®) added to varying doses and
types of statin therapy: atorvastatin (n=44),
simvastatin (n=13), pravastatin and fluvastatin
(n=1) were found to be safe and highly effec-
tive in improving lipid parameters.” Outcome
measures were associated with an approximate
30% increase in HDL-C, and an approximate
decrease of 28% in triglycerides and 8% in
LDL-C.

Atorvastatin demonstrated a preferred LDL-
C effect, and niacin had a preferred HDL-C
effect in a study of patients with dyslipidemia
randomly assigned to atorvastatin 10 mg or
immediate-release niacin 3000 mg daily for
12 weeks following a low-fat diet stabilization
period.®

Although monotherapy with niacin or
fibrates has been shown to prevent CVD
events, there is currently insufficient evidence
for statin plus niacin and evidence is lacking
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for fibrate plus niacin combinations to reduce
CV risk in patients with diabetes. For high-risk
individuals who have a persistent elevation of
TC/HDL-C despite achieving the primary
LDL-C target of <2.0 mmol/L, niacin or
fibrates can be added to statin therapy at the
physician’s discretion.®!

Combination regimens of statins with:
niacin, ezetrol

The COMPELL study demonstrated low to
moderate-dose combination therapy with a
statin and niacin ER provided broad control of
lipids and lipoproteins independently associated
with CHD. In this open-label, multicentre,
12-week study (n=292, 50% women), patients
with known CHD risk factors were randomized
to four parallel arms: atorvastatin/niacin ER,
rosuvastatin/niacin ER, simvastatin/ezetimibe,
or rosuvastatin alone. Statin/niacin ER combi-
nation regimens increased HDL-C and large
HDL (HDL2) and lowered triglycerides and
Lp-a significantly more than other regimens.*?

MONITORING OF LIPID-LOWERING
DRUGS

Table 2 outlines the parameters for lipid-lower-
ing therapies that require monitoring.?? For
comprehensive prescribing information con-
sult product monographs.

COUNSELLING ON THE USE OF NIACIN

“Flush-free” niacin preparations are ineffec-
tive because they contain little bioavailable
niacin.® Inositol hexaniacinate (inositol
nicotinate or no-flush niacin), has very lim-
ited data available. No-flush niacin may not
be effective for the management of dyslip-
idemia at lower doses, and doses of >2400
mg/day may be necessary to provide any
added benefit for dyslipidemia management,
but this remains unestablished. The safety
profile of inositol hexaniacinate is not well
understood.®*®

Niacin is available in three formulations
(immediate and extended release, and long-
acting), which differ with respect to their
safety and, in some cases, efficacy profiles.®
All niacin formulations are associated with
flushing. Crystalline niacin (immediate-
release niacin) is taken three times daily and
is associated with elevations in blood glucose
levels. Long-acting niacin is taken once daily
and is associated with significantly reduced
flushing, but its metabolism increases the risk

of hepatotoxic effects. Extended-release nia-
cin, also given once daily, has an absorption
rate intermediate between the other formula-
tions and is associated with fewer flushing
and gastrointestinal symptoms without
increasing hepatotoxic risk.%
Extended-release niacin (Niaspan®), taken
once daily at bedtime, has a better tolerability
profile than immediate-release or long-acting
niacin, and is the only Health Canada-
approved niacin indicated for the treatment

22,67

of mixed dyslipidemia.

ADVERSE REACTIONS OF NIACIN

Widespread use of niacin for dyslipidemia has
been limited by symptoms of flushing.”
Administration of cyclooxygenase (COX)
inhibitors (e.g., aspirin) or NSAIDs (e.g., ibu-
profen) before ingestion of niacin can attenu-
ate the niacin-induced cutaneous reactions in
most patients. For best results, non-enteric
coated ASA is recommended.®*®

DOSING OF NIACIN

For dosing instructions see Table 3.

WARNINGS AND PRECAUTIONS
OF NIACIN

Niacin ER preparations should not be substi-
tuted for equivalent doses of immediate-release
(crystalline) niacin or nicotinic acid. For
patients switching from immediate-release
niacin or nicotinic acid to niacin ER, therapy
should be initiated with low doses and the
niacin ER should then be titrated to the
desired therapeutic response.”

CONTRAINDICATIONS OF NIACIN
Niacin ER is contraindicated in patients with
active liver disease or unexplained persistent
elevations of serum transaminases, active pep-
tic ulcer or active bleeding.®

Immediate-release niacin is contraindicated
in patients with active liver disease, peptic
ulcer disease, hyperuricemia with history of
gouty arthritis, controlled hyperglycemia or
severe hypertension.®

PHARMACIST'S ROLE

Pharmacists can take an active role in, and
responsibility for, medication management
and health outcomes in patients with dyslip-
idemia. The 2006 Canadian Cardiovascular
Society (CCS) position statement, “Recom-
mendations for the Diagnosis and Treatment
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TABLE 3: NIACIN DOSING

Extended-release niacin dosing

Take non-enteric coated ASA (or NSAID e.g., ibuprofen) 30 minutes prior to taking niacin.
Avoid alcohol, spicy foods and hot beverages near the time of taking niacin.

Titration schedule Weeks Daily dose
Initial titration schedule 1to 4 500 mg
5to0 8 1000 mg
Further titration schedule* | After week 8 1500 mg
2000 mg

Immediate-release niacin dosing

Titration schedule

Take at bedtime after a low-fat snack, minimizes daytime flushing.

After Week 8, titrate patient response and tolerance. If response to 1000 mg daily is
inadequate, increase dose to 1500 mg daily; may subsequently increase dose to 2000 mg
daily. Daily dose should not be increased more than 500 mg in a four-week period, and
doses above 2000 mg daily are not recommended.

Double dose every 5 days

Daily dose

Initial titration schedule 1-5 50 mg three times daily
Further titration schedule | 5-10 100 mg three times daily
Further titration schedule | 10-15 4.0 g/day maximum daily dose

Take on a full stomach to help reduce gastrointestinal distress.
Starting at a low dose and titrating slowly may reduce potential adverse reactions and
achieve treatment goals by improving adherence to the regimen.

Source: CPS 2007. Monograph. Niaspan, Niacin

of Dyslipidemia and Prevention of Cardio-
vascular Disease,” has been adapted and
expanded, emphasizing where the knowledge
and skills of pharmacists should be applied
in the management of patients with dyslip-
idemia. The Canadian pharmacist-practice
guidelines are a part of the continuing
national effort to recognize and advance
“the responsible and patient-centred role
of the pharmacist” in chronic disease
management.®"”°

All clinicians should be aware that HDL-C
is one of the single strongest predictors of
CHD and, therefore, needs to be measured in
all patients at risk for CHD.'® In subjects with
low HDL-C, look for specific causes and give
advice to change inappropriate lifestyle com-
ponents associated with low HDL-C, such as
smoking, lack of physical exercise and being
overweight. Patients with very low HDL-C
need a thorough evaluation by specialist
physicians.

CONCLUSION

A large number of high-risk individuals have
reduced HDL-C levels, resulting in increased
residual risk for CVD. Niacin is the most
effective agent currently available for raising
HDL-C; however, it has limited tolerability
and compliance.
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QUESTIONS - Answer online at pharmacygateway.ca, CE section, “More CCCEP-approved” dept.

1. Which percentage in changes in the
following lipid values could result in a
70% CHD reduction (increase in HDL-C
and decrease in LDL-C)?

a) 10% HDL-C and 40% LDL-C

b)30% HDL-C and 40% LDL-C

) 20% HDL-C and 10% LDL-C

d) 20% HDL-C and 20% LDL-C

2. A major component of HDL is:

a) lecithin:cholesterol acyltransferase
(LCAT)

b) low-density lipoprotein (LDL)

c) apolipoprotein A-I (ApoA-I)

d) cholesteryl ester transfer protein
(CETP)

3. Where is HDL secreted from?
a) intestine

b) macrophages

c) kidney

d) pancreas

4. HDL metabolism may be altered by:
a) LDL metabolism

b) apolipoprotein A-II (Apo-AII)

c) cigarette smoking

d) plasma protein

5. Reverse cholesterol transport is a

process wherein cholesterol:

a) from peripheral tissues is returned
to the liver

b)is transported from plasma to peripheral
tissues

c) is transported to the kidneys for
excretion

d) from peripheral tissues is transported
to the intestine

6. Thirty minutes prior to taking

a dose of niacin for lipid lowering,

patients are advised to:

a) Consume a moderate amount of
alcohol.

b) Take an enteric coated ASA.

c) Take acetaminophen.

d) Take non-enteric coated ASA.
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7. The TC/HDL-C ratio is:

a) a primary lipid treatment target and
LDL-C is the secondary target

b) related to coronary artery narrowing

c) rarely measured in laboratory lipid
profiles

d) not a key target in the Canadian
Cholesterol Treatment Guidelines

8. Patient R.M. presents with lipid levels
of LDL-C and triglycerides in the normal
range but needs to raise his HDL-C.
Moderate intake of alcohol may be
suggested. True or false?

a) True

b) False

9. Patient P.L. presents with LDL-C levels
in the normal range, high TGs and needs
improvement in the TC/HDL-C ratio.
Which answer offers the most helpful
suggestion?

a) Increase refined carbohydrates.

b) Decrease intake of omega-3 fatty acids.
) moderate alcohol consumption

d) dietary therapy, exercise

10. Patient T.K. has combined dyslipid-
emia (elevated LDL-C, high TGs) and low
HDL-C. Which combination therapy may
be most beneficial?

a) fibrate with niacin

b) statin with niacin

c) statin and ASA

d)fibrate and ASA

11. Patients B.N. presents with normal
range LDL-C, low HDL-C, and mildly
high TGs. An additional increase in
the statin dose may help achieve the
target TC/HDL-C ratio. True or false?

a) True

b) False

12. Patient N.Y. has moderate hyper-
triglyceridemia and a high TC/HDL-C
ratio. What dose of salmon oil may help
improve these lipid targets?

a) 1 g-3 g three times daily

b)1 g-3 g daily

) 10 g-30 g three times daily

d) 10 g-30 g daily

13. Patient R.S. has been instructed by
his attending physician to increase her
physical exercise to help increase her
HDL-C levels. What exercise routine
is suggested?
a) 60 minutes vigorous, 4-7 days per week
b) 30-60 minutes moderate, 4-7 days

per week
c) 60 minutes vigorous, 3 days per week
d) 20 minutes regular, 3 days per week

14. Patients taking 1200 mg of gemfi-
brozil with low HDL-C have demonstrated
what percentage improvement for CV
events?

a) 38%

b)33%

c) 22%

d) 12%

15. Patient S.R. has CAD, low HDL-C,
normal range LDL-C levels and is taking
simvastatin daily. Evidence has demon-
strated antioxidants such as vitamins E
and C, and beta-carotene, and are sug-
gested in such patients. True or false?
a) True

b) False

16. The most correct answer describ-
ing the most common adverse effect
observed with niacin is:

a) peripheral numbness

b) flushing

c) dizziness
d) dry mouth

17. The addition of antioxidants to
low-dose simvastatin (10-20 mg/day)
and high-dose niacin (2 to 4 g/day)
has what effect on HDL-C?
a) significantly enhances the effect

of HDL-C increase
b) marginally enhances the effect

of HDL-C increase
c) blunts the effect of HDL-C increase
d) no effect

18. For patients with low HDL-C,
pharmacists can give advice on:

a) appropriate lifestyle components

b) vitamin B levels

c) reduction in daily protein consumption
d) relaxation therapy

19. Extended-release niacin preparations
may be substituted for equivalent doses
of immediate-release (crystalline) niacin
or nicotinic acid. True or false?

a) True

b) False

20. When titrating extended-release

niacin it is important that:

a) dosing begin at 2000 mg per day

b) extended-release niacin is taken on
an empty stomach

c) the daily dose not be increased more
than 500 mg in a four-week period

d) dosing increases at 1000 mg per week
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