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and to present methods of improving patient adherence.

level and each agent’s lipid-specific effects and safety profile

GOALS: To educate participants on treatment goals and appropriate medications for each type of dyslipidemia, to
describe opportunities for pharmacists to collaborate with a health care team in managing patients with dyslipidemia,

LEARNING OBJECTIVES: After completing this activity, participants should be better able to:

Differentiate among medical treatment options for optimizing lipid levels in patients with dyslipidemia, based on their CHD risk

* Recognize barriers to effective dyslipidemia treatment, such as suboptimal dosing, titration failure, and potentially unsafe drug
interactions or combinations that should be brought to the attention of the prescribing physician
* Educate patients about dyslipidemia and the importance of adherence to their treatment regimen
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Pharmacy Perspectives

in Dyslipidemia Management
Strategies for Improving Patient Outcomes

Introduction
Dyslipidemia is a modifiable yet highly prevalent risk
factor for atherosclerotic disease and its complications,
including coronary heart disease (CHD), myocardial
infarction (MI), stroke, peripheral vascular disease, and
cardiac death. Among adults in the United States,
16.2%, or 35.7 million people, have serum total choles-
terol (TC) levels 2240 mg/dL, and 25.3% of adults have
low-density lipoprotein cholesterol (LDL-C) levels 2160
mg/dL.! Thus, one fourth of adults in the United States
are candidates for lipid-lowering therapy.>?
Dyslipidemia management typically focuses on con-
trolling elevated LDL-C levels based on guideline recom-
mendations, with a secondary focus on correcting other
lipid levels such as non-high-density lipoprotein choles-
terol (non-HDL-C), HDL-C, and triglycerides (TGs).
Despite clear evidence linking dyslipidemia to prevent-
able cardiovascular (CV) events, a wide gap separates
national treatment recommendations and real-world lipid
management. Data from the National Health and
Nutrition Examination Survey (NHANES) for 2003 to
2004 indicate that less than half of adults (48%) had
LDL-C, HDL-C, and TG values within ranges recom-
mended by the National Cholesterol Education Program
Adult Treatment Panel IIT (NCEP ATP III) guidelines

Joel C. Marrs, PharmD, BCPS (AQ Cardiology), CLS
University of Colorado School of Pharmacy
Department of Clinical Pharmacy
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(TABLE 1).% Lipid profiles were worse among those with
risk factors for poor CV outcomes, including patients
with CV disease (CVD), diabetes, or chronic kidney dis-
ease. In this group, only one third had LDL-C and non—
HDL-C levels within NCEP ATP III targets, and less
than 1 in 5 (17%) were at goal for LDL-C, HDL-C, and
TG. Undertreatment of lipid disorders appeared to con-
tribute to these poor trends. Among all candidates for
lipid-lowering therapy, only half were being treated with
medications to lower lipid values.

Even patients who achieve target LDL-C levels are at
risk for adverse CV outcomes. In 2009, Sachdeva and
colleagues examined data from 136,905 patients who
were hospitalized with CHD, including patients with
acute coronary syndromes, with stable CHD hospital-
ized for revascularization, or with documented CHD
hospitalized for reasons other than heart failure.’> Before
hospital admission, only 21.1% of patients were receiv-
ing lipid-lowering medications. Many patients who
present to hospitals with CHD are well within current
guideline-recommended targets for LDL-C. Nearly half
of the hospitalized patients in the Sachdeva study had
LDL-C levels <100 mg/dL at hospital admission, and
17.6% had LDL-C levels <70 mg/dL.> These findings
support the need to update current treatment guidelines
to factor in the role of more aggressive lipid goals for
specific patient populations and highlight the contribu-
tion of lipid risk factors other than LDL-C to assess
overall CV risk.
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Table 1. NCEP ATP Il Lipoprotein Targets

TC (mg/dL) LDL-C (mg/dL) TGs (mg/dL) HDL-C (mg/dL)
Desirable <200 Optimal <100 Normal <150 Low <40
Near optimal 100-129
Borderline high 200-239 Borderline high 130-159 Borderline high 150-199 High >40
High 2240 High 160-189 High 200-499
Very high >190 Very high >500

Source: Reference 2.

HDL-C: high-density lipoprotein cholesterol; LDL: low-density lipoprotein cholesterol; NCEP ATP III: National Cholesterol Education
Program Adult Treatment Panel III; TC: total cholesterol; TGs: triglycerides.

g LDL-C remains the strongest
© B marker of CV risk.

% A. True

o B B. False

Shifting Focus to New Treatment Targets
Growing evidence indicates that lipoproteins other than
LDL-C play an important role in atherogenesis, athero-
sclerotic vascular disease, and CV morbidity and mortali-
ty. To effectively intervene in CVD, it is important to
understand which lipoproteins are most clinically rele-
vant. In the landmark INTERHEART study, abnormal
lipids, smoking, hypertension, diabetes, abdominal obesi-
ty, psychosocial factors, and sedentary lifestyle accounted
for more than 90% of the worldwide risk of MI.6 Of
these risk factors, abnormal lipid levels were most strong-
ly linked to MI. Findings from INTERHEART rein-
forced the importance of targeting modifiable risk fac-
tors—particularly abnormal lipid levels—in CVD pre-
vention. A more recent analysis of INTERHEART
focused on specific lipid parameters, including plasma
lipids, lipoproteins, and apolipoproteins as indices of MI
risk.” The fasting apolipoprotein B100 (ApoB)/apolipo-
protein Al (ApoAl) ratio was a better predictor of MI
risk than other candidate markers, including LDL-C/
HDL-C and TC/HDL-C (P <.0001). Overall, the ApoB/
ApoAl ratio accounted for 54% of the population-attrib-
utable risk for acute MI, whereas the LDL-C/HDL-C
ratio accounted for 37% and the TC/HDL-C ratio
accounted for 32%. Each increase in 1 standard devia-
tion of the ApoB/ApoAl ratio was associated with a 59%
increase in the risk of acute MI. These findings support
the incorporation of ApoB and ApoAl into clinical prac-
tice as potential assessments of cardiac risk beyond the
usual fasting lipid panel. ApoB is a reasonable assessment
tool if the number of atherogenic particles is perceived to
be different from the non—-HDL-C concentration. In
most patients the non—-HDL-C value correlates well with
ApoB just as the HDL-C value correlates with ApoAl.

A recent pooled analysis of the Incremental Decrease
in End Points through Aggressive Lipid Lowering
(IDEAL) and Treating to New Targets (TNT) studies

highlights the importance of non-LDL-C lipid values in
assessing patient risk.® In the IDEAL and TNT studies,
patients with established CHD were randomly assigned
to treatment with standard dose or high-dose statin ther-
apy. In the pooled analysis, investigators identified the
lipid variables most strongly predictive of the risk of
major CV events, including CV death, nonfatal MI, and
fatal or nonfatal stroke. As expected, on-treatment
LDL-C levels were associated with a decrease in CV risk
(HR 0.90; P = .04) in the IDEAL and TNT studies.
However, elevated non—-HDL-C (HR 1.31; P <.001) and
ApoB (HR 1.24; P <.001) were stronger predictors of
CV outcomes during statin treatment and both represent
composite markers of atherogenic particles. Among dif-
ferent ratios of proatherogenic to antiatherogenic lipo-
proteins, the ApoB/ApoAl ratio had the strongest rela-
tionship with future CV events (HR 1.24; P = .001).

In several other trials, HDL-C, non-HDL-C, and
ApoB abnormalities have outperformed LDL-C as pre-
dictors of CVD and adverse CV events.”!? On the
strength of these data, medical societies are embracing
atherosclerotic markers other than LDL-C as important
targets for treatment in patients with dyslipidemia. In
2008, the American Diabetes Association (ADA) and
American College of Cardiology (ACC) recommended
new lipoprotein targets for patients with cardiometabolic
risk factors such as diabetes, obesity, hypertension, and
dyslipidemia. Specifically, the ADA/ACC recommenda-
tions advocate more aggressive treatment of patients with
cardiometabolic risk to lower LDL-C, non-HDL-C,
and ApoB targets (TABLE 2).!!

Despite evidence supporting the early implementation
of aggressive lipid-lowering therapy in patients at risk for
CHD, many patients are not being screened, started on
appropriate therapy, or treated to target lipid levels.!?
With their knowledge of lipid-lowering medications,
treatment indications, optimal dosing, and safety issues,
clinical pharmacists are well positioned to manage the
medical treatment of dyslipidemia. Pharmacists are acces-
sible at the point of medication dispensing and at the
point of care. Through effective patient education and
monitoring, pharmacists can improve medication adher-
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Table 2. ADA/ACC Treatment Recommendations for Patients
With Cardiometabolic Risk Factors and Lipoprotein Abnormalities

Risk Category

LDL-C (mg/dL)

Non-HDL-C (mg/dL) ApoB (mg/dL)

Highest risk patients, defined as those with:
° Known CVD, or
° Diabetes plus >1 additional major CVD risk factor

High-risk patients, defined as those with:

° No diabetes or known clinical CVD but
>2 additional major CVD risk factors

° Diabetes but no other major CVD risk factors

<70

<100

<100 <80

<130 <90

Source: Reference 31.

ACC: American College of Cardiology; ADA: American Diabetes Association; ApoB: apolipoprotein B; CVD: cardiovascular disease; HDL-C:
high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol.

ence and treatment success, enabling more patients to
reach treatment goals.!?

Current Treatment Options in Dyslipidemia

In 2004, the NCEP ATP III published revised treatment

recommendations that incorporated new clinical trial

data supporting lower LDL-C goals for patients with
dyslipidemia (TABLE 3).> The recommendations are
based on risk categories as defined by risk factors and cal-
culated 10-year risk for CHD. For example, the high-risk
category includes patients with CHD or CHD risk
equivalents and a 10-year risk for CHD outcomes that
exceeds 20%. Effective implementation of the revised

NCEP ATP III recommendations requires an under-

standing of key variables used to categorize patient risk:

+ CHD: myocardial infarction, unstable angina, stable
angina, coronary artery procedures (angioplasty or
bypass surgery), or evidence of clinically significant
myocardial ischemia

« CHD risk equivalents: peripheral artery disease, abdom-
inal aortic aneurysm, carotid artery disease, diabetes, or

CHD risk >20%

* Risk factors: cigarette smoking, hypertension (blood
pressure 2140/90 mm Hg or on antihypertensive med-
ication), low HDL-C (<40 mg/dL), family history of
premature CHD (CHD in male first-degree relative
<55 years; CHD in female first-degree relative <65
years), and age (men 245 years; women =55 years)
10-year risk for CHD: estimated risk for “hard” CHD
outcomes, including MI and coronary death, based on
data from the Framingham Heart Study. The risk fac-
tors used to calculate 10-year risk are age, gender, ciga-
rette smoking, TC, HDL-C, systolic blood pressure,
and treatment for hypertension. Point values are calcu-
lated based on the presence of each of these risks. A
risk calculator is available at htep://hp2010.nhlbihin.
net/atpiii/calculator.asp

Regarding therapeutic targets, the revised NCEP ATP
II guidelines suggest an LDL-C goal of <100 mg/dL in
high-risk patients, with an optional LDL-C goal of <70
mg/dL for patients at very high risk. Once lipid-lowering
drug therapy is required, clinicians should initiate regi-
mens sufficient to achieve a 30% to 40% reduction in
LDL-C levels with an initial focus on statin therapy.’

Risk Category

Table 3. 2004 Update to NCEP ATP Ill Lipoprotein Targets

LDL-C (mg/dL) Non-HDL-C (mg/dL)?

Highest risk patients, defined as those with:

e  Known CHD or

e Risk equivalent (10-y risk >20%)

Moderately high-risk patients, defined as those with:
e >2 Risk factors (10-y risk 10%-20%)

Moderate risk patients, defined as those with:

e 2 Risk factors (10-y risk <10%)

Low-risk patients, defined as those with:
e 0O-1 Risk factor

<100 (optional <70) <130
<130 (optional <100) <160
<130 <160
<160 <190

2 Only target once LDL-C goal met and TGs >200 mg/dL

Source: Reference 3.

CHD: coronary heart disease; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol.
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Table 4. Essential Lifestyle Modifications for
Dyslipidemia Management

Lifestyle Component Recommendation

is appropriate. Decisions regarding drug thera-
py should be individualized and based on
expected benefits, tolerability profile, effects
on quality of life, comorbid diseases, and

Diet considerations

Saturated fats? <7% of total calories

Dietary cholesterol <200 mg/d
Plant stanols/sterols 2g/d
Viscous (soluble) fiber 10-25 g/d

Total calories (energy)

Physical activity

Moderate exercise
to expend >200 kcal/d

Adjust to maintain desirable
body weight/prevent weight gain

Enough moderate exercise

treatment costs.? Each class of lipid-modifying
drug therapy is associated with a range of
expected effects on lipid profiles (TABLE 5).!416
The magnitude of therapeutic benefit is often
greatest in patients who are farthest from the
treatment goal.

Before initiating lipid-modifying drug
therapy, baseline lipid and lipoprotein levels
should be measured as a point of reference
for monitoring treatment response. Other

2 Trans fatty acids should also be kept at a low intake.
Source: Reference 2.

baseline laboratories such as a liver profile,
uric acid, and blood glucose should be

obtained in accordance with drug selection.

Therapeutic Lifestyle Changes

Diet and other lifestyle modifications are the essential
first steps for managing elevated cholesterol levels
(TABLE 4). The NCEP ATP III guidelines recommend
limiting the intake of LDL-C—raising nutrients, includ-
ing saturated fats (<7% of total calories) and cholesterol
(<200 mg/d). Dietary options for lowering LDL-C
include plant stanols/sterols (2 g/d) and soluble fiber
(10-25 g/d). Patients should also be advised to adjust
their total daily caloric intake to maintain a desirable
body weight and prevent weight gain. Moderate exercise,
defined as enough to expend 2200 kcal per day, is also
an important lifestyle intervention for patients with
dyslipidemia.?

The most effective monotherapy for

N N raising HDL-C is:
S0 A. statins
% B. Niacin
o § C. Ezetimibe
D. Omega-3 fatty acids
Pharmacotherapy

When lifestyle modifications alone do not achieve desired

Baseline and follow-up evaluations are
important for monitoring drug safety and determining
the need for dose adjustments or other treatment modi-
fications (TABLE 6).

Statins

Statins are the most effective agents for reducing serum
LDL-C concentrations. By competitively inhibiting
HMG CoA reductase, the rate-limiting step in cholester-
ol biosynthesis, statins reduce cholesterol content in the
liver. To compensate, there is an increase in the expres-
sion and turnover of hepatic LDL receptors, which low-
ers serum LDL-C levels. Hepatic LDL receptors also
absorb intermediate-density lipoprotein (IDL) and very
low-density lipoprotein (VLDL) remnants, reducing the
concentration of TG-rich proteins. Statins also have
modest HDL-C-raising properties, which vary among
individual agents.?

Depending on the agent and dose used, statins reduce
LDL-C 18% to 63%, and TG 7% to 30%, and increase
HDL-C 5% to 15%.%17 These effects translate to
improved clinical outcomes among patients receiving
statin therapy. Statins reduce risk of acute coronary syn-
dromes, coronary procedures (e.g., percutaneous coro-
nary interventions), and stroke when used in primary

lipid goals, addition of lipid-modifying pharmacotherapy =~ and secondary prevention.?18-22
Table 5. Drug Therapies and Expected Changes in Lipid Profile
Drug Class Serum LDL-C Serum HDL-C Serum TGs
Statins 118%-63% T5%-15% L7%-30%
Nicotinic acid 15%-25% T15%-35% 120%-50%
Fibric acid derivatives 15%-20% T10%-35% 120%-50%
Cholesterol absorption inhibitors (ezetimibe) 317.7% T1.3% 15.7%
Bile acid sequestrants 115%-30% 13%-5% No effect or increase
Prescription omega-3 fatty acids T0%-46% T0%-14% 119%-45%
Source: References 14-16.
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Table 6. Monitoring Parameters for Lipid-Modifying Therapy

(nicotinic acid)

headache, nausea, gas,
heartburn, fatigue, rash

Drug Class Monitoring Parameters Follow-up Schedule
Bile acid Indigestion, bloating, Evaluate symptoms initially and at each follow-up visit;
sequestrants constipation, abdominal check time of administration with other drugs
pain, flatulence, nausea
Niacin Flushing, itching, tingling, Evaluate symptoms initially and at each follow-up visit

Peptic ulcer Evaluate symptoms initially, then as needed

FBS, uric acid Obtain an FBS and uric acid initially, 6-8 weeks after
starting therapy, then annually or more frequently if
indicated to monitor for hyperglycemia and hyperuricemia

ALT and AST Obtain an ALT/AST initially, 6-8 weeks after reaching a daily

dose of 1500 mg, 6-8 weeks after reaching the maximum
daily dose, then annually or more frequently if indicated

headache, drowsiness

Statins Muscle soreness, Evaluate muscle symptoms and CK initially. Evaluate
tenderness, or pain muscle symptoms at each follow-up visit. Obtain a CK when
patient has muscle soreness, tenderness, or pain
ALT, AST Evaluate ALT/AST initially, approximately 12 weeks after
starting, then annually or more frequently if indicated
Fibrates Abdominal pain, dyspepsia, Evaluate symptoms initially and at each follow-up visit

Cholelithiasis

Evaluate history and symptoms initially, and then as needed

Source: Reference 2.

ALT: alanine transaminase; AST: aspartate transaminase; CK: creatinine kinase; FBS: fasting blood sugar.

Weng and colleagues reported findings from a meta-
analysis of 75 randomized trials of statin therapy.?> At
therapeutically equivalent doses, statins provided similar
efficacy in reducing LDL-C levels. For example, daily
treatment with atorvastatin 10 mg, fluvastatin 80 mg,
lovastatin 40 to 80 mg, or simvastatin 20 mg was asso-
ciated with an LDL-C reduction of 30% to 40%. Two
regimens, atorvastatin 220 mg/d and rosuvastatin 25
mg/d, reduced LDL-C levels more than 40%. At equiv-
alent doses, different statins showed similar effects on
HDL-C and TG levels, but this can vary among statins.
Statin equivalent doses are determined by their
LDL-C-lowering potential. These estimates of thera-
peutically equivalent statin doses should provide guid-
ance for switching or tapering statin therapy in clinical
practice (TABLE 7).

Statins are well tolerated. They do carry a dose-depen-
dent risk of elevated hepatic transaminases in 0.5% to

2.0% of patients. Transaminase levels often return to
normal with a reduction of statin dose or even with con-
tinuation of the same dose. Treatment discontinuation is
recommended in patients in whom transaminase levels
increase 23 times the upper limit of normal.? In 2006,
the National Lipid Association Statin Safety Assessment
Task Force issued guidelines for liver monitoring in
patients taking statins.>* The guidelines advise measuring
transaminase levels before starting therapy, 12 weeks after
initiating therapy, after a dose increase, and periodically
thereafter (TABLE 8).

Statin therapy is associated with an increased risk of
myopathy. In large clinical trials of statin therapy, myop-
athy tends to occur at similarly low rates in the statin
and placebo groups. Myopathy is more likely to develop
in older patients, patients taking multiple concomitant
medications, and patients with complex medical prob-
lems. Clinically significant myopathy is characterized by

Table 7. LDL-C Reductions Achieved by Statins at Different Doses
LDL-C Reduction (%) Atorvastatin Fluvastatin Lovastatin Pravastatin Rosuvastatin Simvastatin
>40 >20 - - - >5 >40
30-40 10 80 40/80 - - 20
20-30 - 40 10/20 20/40 - 10
<20 - 20 - 10 - -
Source: Reference 23.
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Regarding the Liver and Statin Safety

N @ & &

discontinuing it based on clinical judgment

safely receive statin therapy

Table 8. National Lipid Association 2006: Recommendations to Health Professionals

1. Obtain liver transaminase levels before starting therapy

2. Measure transaminase levels 12 weeks after initiating therapy, after a dose increase, and periodically
thereafter. However, routine monitoring is not supported by the available evidence and the current
recommendation for monitoring needs to be reconsidered by the FDA

3. Alert patients to report symptoms of potential hepatotoxicity. Evidence for hepatotoxicity includes jaundice,
hepatomegaly, increased indirect bilirubin level, and elevated prothrombin time

Fractionated bilirubin is a more accurate prognosticator of liver injury than isolated aminotransferase levels
If objective evidence of significant liver injury, the statin should be discontinued
If an isolated asymptomatic transaminase level is 1-3 x ULN, there is no need to discontinue the statin

If an isolated asymptomatic transaminase level is >3 x ULN, repeat the test; if still elevated, other
etiologies should be ruled out. Consideration should be given to continuing the statin, reducing its dose, or

8. Patients with chronic liver disease, nonalcoholic fatty liver disease, or nonalcoholic steatohepatitis may

ULN: upper limit of normal.
Source: Reference 24.

muscle aches, soreness, or weakness, and elevated creatine
kinase (CK) levels (>10 times the upper limit of normal).
Because laboratory monitoring of CK is not indicated
prior to initiating statin therapy, patients should be
instructed to report signs or symptoms of myopathy,
such as muscle pain or weakness or brown urine. Such
symptoms should prompt measurement of a CK level
(TABLE 9).?* Statin therapy should be discontinued in
patients with confirmed or strongly suspected myopa-
thy.2 Once myopathy is resolved, re-initiation of statin
therapy should be assessed, with a focus on the risk-to-
benefit ratio in an individual patient.

Absolute contraindications to statin therapy include
pregnancy and active or chronic liver disease. Because of
the potential risk of drug interactions, statins should be
used with caution in patients who are taking cyclospo-
rine, fibrates (particularly gemfibrozil), niacin, macrolide
antibiotics, various antifungal agents, and other cyto-
chrome P450 inhibitors.? Of note, because pravastatin
and rosuvastatin are not metabolized via cytochrome
P450, their interaction profiles are slightly different from
those of the other statins.

Niacin (nicotinic acid)

Niacin (vitamin B, nicotinic acid) alters lipid levels by
reducing production of TG-rich proteins in the liver and
inhibiting mobilization of fatty acids from adipose tissue.
These modifications in lipoprotein metabolism can
reduce LDL-C levels 5% to 25% and TG levels 20% to
50%. Niacin is also the most effective agent for increas-
ing HDL-C levels. By reducing the transfer of cholesterol
from HDL to VLDL and delaying HDL clearance, nia-
cin can increase HDL-C levels up to 35%.2

Niacin is available in immediate-release (crystalline)
and sustained-released preparations in prescription and
over-the-counter (OTC) forms. Nicotinamide, another

formulation of vitamin B,, does not have the lipid-lower-

,
ing properties of niacin.? 3Some OTC niacin preparations
purporting to be “flush-free” may not contain any free nia-
cin, and therefore are ineffective in treating dyslipidemia.
Daily doses of 22 g of sustained-release niacin can cause
hepatotoxicity, which is manifest in its mildest form as
asymptomatic increases in liver transaminases and in its
severest form as malaise, lethargy, anorexia, and other
symptoms of hepatitis. Because of this risk, daily doses of
these products should not exceed 2 g, and close monitor-
ing of liver function (at baseline, every 6-12 weeks for the
first year, and every 6 months thereafter) should accompa-
ny their use. Most authorities recommend that immediate-
release or extended-release dosage forms be given prefer-
ence to sustained-release products to avoid this risk.?’
OTC formulations should be used with great caution
because of differences in potency and purity.2°

Treatment with niacin is associated with a range of
other potential side effects. The most common is flush-
ing, a dose-limiting adverse effect that may be intolerable
for some patients. Most patients taking niacin in whom
flushing develops are instructed to take aspirin 325 mg
30 to 60 minutes before the niacin dose to minimize this
adverse effect. However, most patients develop a toler-
ance to flushing with long-term niacin use. Extended-
release formulations of niacin appear to decrease the risk
of flushing compared with crystalline formulations.?
Niacin may cause hyperglycemia, hyperuricemia, gastro-
intestinal (GI) distress, and hepatotoxicity.

Absolute contraindications to niacin include chronic
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Regarding the Muscle and Statin Safety

to stop or continue therapy

Table 9. National Lipid Association 2006: Recommendations to Health Professionals

1. Whenever muscle symptoms or an increased CK level is encountered in a patient receiving statin therapy,
health professionals should attempt to rule out other etiologies, because these are most likely to explain
the findings. Other common etiologies include increased physical activity, trauma, falls, accidents, seizure,
shaking chills, hypothyroidism, infections, carbon monoxide poisoning, polymyositis, dermatomyositis,
alcohol abuse, and drug abuse (cocaine, amphetamines, heroin, or phencyclidine)

2. Obtaining a pretreatment, baseline CK level may be considered in patients who are at high risk of
experiencing muscle toxicity (e.g., older individuals; patients receiving combination statin plus agent known
to increase myotoxicity), but this is not routinely necessary in other patients

3. Itis not necessary to measure CK levels in asymptomatic patients during the course of statin therapy, because
marked clinically important CK elevations are rare and usually related to physical exertion or other causes

4. Patients receiving statin therapy should be counseled about the increased risk of muscle complaints,
particularly if the initiation of vigorous, sustained endurance exercise or a surgical operation is being
contemplated; they should be advised to report such muscle symptoms to a health professional

5. CK measurements should be obtained in symptomatic patients to help gauge the severity of muscle
damage and facilitate a decision of whether to continue therapy or alter doses

6. In patients who develop intolerable muscle symptoms with or without a CK elevation and in whom other
etiologies have been ruled out, the statin should be discontinued. Once asymptomatic, the same or
different statin at the same or lower dose can be restarted to test the reproducibility of symptoms.
Recurrence of symptoms with multiple statins and doses requires initiation of other lipid-altering therapy

7. In patients who develop tolerable muscle complaints or are asymptomatic with a CK <10 ULN, statin
therapy may be continued at the same or reduced doses and symptoms may be used as the clinical guide

8. In patients who develop rhabdomyolysis (CK >10,000 IU/L or CK >10 x ULN with an elevation in serum
creatinine or requiring IV hydration therapy), statin therapy should be stopped. IV hydration therapy in a
hospital setting should be instituted if indicated for patients experiencing rhabdomyolysis. Once recovered,
the risk vs benefit of statin therapy should be carefully reconsidered

Source: Reference 24.

liver disease and severe gout. Niacin should be used with
caution in patients with poorly controlled diabetes,
hyperuricemia, and peptic ulcer disease. Based on its side
effect profile, niacin should be titrated over weeks to
months to minimize side effects.?

Fibrates

Fibrates have a complex mechanism of action, leading to
variations in potency among members of this class.
Fibrates act mainly on peroxisome proliferator-activated
receptor-alpha (PPAR®), a nuclear transcription factor
expressed in the liver and other tissues that metabolize
fatty acids. By activating PPARQ, fibrates decrease
hepatic TG secretion, increase lipoprotein lipase activity,
and enhance VLDL clearance. Together, these actions
lower serum TG levels.

Fibric acid derivatives, including gemfibrozil, fenofi-
brate, and clofibrate, are used primarily in the manage-
ment of hypertriglyceridemia and mixed dyslipidemia.?
These agents have potent effects, reducing serum TG
20% to 50%. In patients with severe hypertriglyceride-
mia, fibrates also increase HDL-C levels 10% to 35%.?
The effect of fibrates on LDL-C is more modest, with
reductions of 5% to 20%, depending on the underlying

lipid abnormality.?

Despite favorable effects on atherogenic dyslipidemia
(high TG and low HDL-C), the effects of fibrates on
clinical outcomes are unclear. In a meta-analysis of 10
randomized trials that included 36,489 patients, fibrate
treatment was associated with a trend toward increased
all-cause mortality (OR, 1.07; P = .08) and a signifi-
cant increase in noncardiovascular mortality (OR 1.16;
P = .004).% In another meta-analysis of 18 trials includ-
ing 45,058 patients, fibrates reduced the risk of major
CV events 10% (P = .048) and reduced the risk of coro-
nary events 13% (2 <.0001) compared with placebo, but
did not reduce the risk of stroke (P = .69).28 Fibrates had
no effect on all-cause mortality (RR 1.00; CI 0.93-1.08)
or CV mortality (RR 0.97; CI 0.85-1.02), but showed a
trend toward increased noncardiovascular mortality com-
pared with placebo (RR 1.10; CI 0.995-1.21). This study
did not specify which fibrate was predominantly used in
the trials.

Fibrates can cause dyspepsia, upper GI complaints,
cholesterol gallstones, and myopathy. They should be
avoided in patients with severe hepatic or renal insuffi-
ciency.? Fibrates may result in a number of drug interac-
tions, but this varies by the agent used. Gemfibrozil may
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increase plasma concentrations of commonly prescribed
agents such as repaglinide, pioglitazone, rosiglitazone,
and the sulfonylureas. It also interferes with the metabo-
lism of statins (except fluvastatin). Fenofibrate and
bezafibrate are safe in combination therapy with statins
but add little end point benefit except possibly in
patients with significant atherogenic dyslipidemia (high
TG and low HDL-C levels).230

Fibrates displace warfarin from albumin-binding sites,
enhancing the hypoprothrombinemic effects. A reduc-
tion in the warfarin dosage with frequent monitoring of
prothrombin time or international normalized ratio is
suggested to prevent bleeding complications.

Ezetimibe
Ezetimibe interferes with the dietary and biliary absorp-
tion of cholesterol. Ezetimibe binds to the Niemann-Pick
Cl-Like 1 (NPCIL1), an important mediator of choles-
terol absorption found on epithelial cells in the GI tract
and on hepatocytes. In addition to directly reducing cho-
lesterol levels, cholesterol absorption inhibitors indirectly
reduce LDL-C levels by increasing hepatic LDL-C recep-
tor expression. In one randomized, placebo-controlled
study in patients with primary hypercholesterolemia,
treatment with ezetimibe reduced LDL-C levels 16.9%
and TG levels 5.7% and increased HDL-C 1.3%."°
Early safety signals aroused concern about ezetimibe
and cancer risk, leading to a closer look at this potential
adverse effect in ezetimibe clinical trials. The Simvastatin
and Ezetimibe in Aortic Stenosis (SEAS) trial found an
excess of new-onset cancer in patients treated with the
combination of ezetimibe and simvastatin compared with
placebo.?! To explore this concern, Peto and colleagues
conducted a meta-analysis of data from SEAS, the Study
of Heart and Renal Protection (SHARP), and the
Improved Reduction of Outcomes: Vytorin Efficacy
International Trial IMPROVE-IT).*? The pooled data
included 44,137 person-years of follow-up among
patients treated with ezetimibe and simvastatin (n =
11,263) or control, including placebo or simvastatin
monotherapy (n = 11,227). There was no evidence that
combination ezetimibe and simvastatin increased the risk
of new-onset cancer or the risk of cancer mortality com-
pared with controls. Analyses with longer follow-up are
needed to explore the long-term benefits and risks of
ezetimibe therapy in patients with dyslipidemia.

Bile Acid Sequestrants

Bile acid sequestrants bind to bile acids within the GI
tract, preventing their reabsorption and promoting their
excretion. To correct the deficit, endogenous cholesterol
is diverted from the liver to produce new bile salts.
Reduced hepatic cholesterol content triggers an increase
in hepatic LDL receptor expression, decreasing serum
LDL-C concentrations 15% to 30%.2 Sequestrants have

10

a modest effect on HDL-C, increasing HDL-C concen-
trations 3% to 5%.”

In a small trial of patients with dyslipidemia and
type 2 diabetes mellitus, treatment with cholestyramine
reduced TC 18%, LDL-C 28%, and mean plasma glu-
cose 13% compared with placebo. Cholestyramine also
reduced urinary glucose excretion 0.22 g/d (P <.001),
suggesting improved glycemic control.?* Clinical trials
that evaluated the lipid- and glucose-lowering effects of
colesevelam added to existing type 2 diabetes treatment
regimens (metformin, sulfonylurea, or insulin) showed
a consistent reduction in A1C (0.50%-0.54%) versus
placebo.?*

Use of bile acid sequestrants is often limited by side
effects. These agents may increase TG levels in some
patients.? In a trial of patients with diabetic dyslipid-
emia, treatment with cholestyramine increased TG lev-
els 13.5% compared with placebo.?® Given this poten-
tially adverse effect, bile acid sequestrants are contrain-
dicated in patients with TG levels above 400 mg/dL
and in patients with familial dysbetalipoproteinemia.?
Careful monitoring of TG levels is necessary when
sequestrants are used in patients with baseline TG lev-
els >200 mg/dL.

Bile acid sequestrants are associated with upper and
lower GI distress, including constipation, abdominal
pain, bloating, fullness, nausea, and flatulence. These
agents may decrease the absorption of many other medi-
cations, requiring modifications in dosing schedules.

Omega-3 Fatty Acids
Regular consumption of fish, dietary supplementation
with fish oils rich in omega-3 fatty acids, or use of pre-
scription-strength omega-3 fatty acid can correct elevated
TG levels. Specifically, omega-3 fatty acids reduce the
secretion of TG-rich lipoproteins from the liver, and
therefore may be particularly effective in managing
patients with hypertriglyceridemia.? Treatment with pre-
scription-strength omega-3 fatty acid has been shown to
reduce TG levels up to 45% in patients with high base-
line TG levels (500 mg/dL).'® High-dose omega-3 fatty
acids (0.9 g/d eicosapentaenoic acid [EPA] + docosa-
hexaenoic acid [DHA]) appear to reduce the risk of
major coronary events in patients with established CHD,
supporting their use in secondary prevention.?® Citing
limited evidence, the NCEP ATP III guidelines did not
include a formal recommendation for omega-3 fatty
acids in primary or secondary prevention in patients with
dyslipidemia.? Since publication of these guidelines, the
FDA has approved a capsule formulation of omega-3-
acid ethyl esters for adults with severe hypertriglyceridemia
(=500 mg/dL).%

Omega-3 fatty acids exert a dose-related effect on bleed-
ing time; however, there are no documented cases of abnor-
mal bleeding as a result of fish oil supplementation, even at
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high dosages and in combination with other anticoagulant
medications. High dosages of fish oil may increase LDL-C
levels, but the clinical relevance of this finding remains
unclear.’” Other potential side effects include a fishy after-
taste (which can be minimized by freezing the capsules) and
GI disturbances, both of which appear to be dose-depen-
dent.®® The US FDA advises women and children to avoid
fish that may have a high level of mercury (shark, swordfish,
king mackerel, and tilefish).*

Which therapy would you choose for a
patient with atherogenic dyslipidemia
(low HDL-C and high TG levels)?

A. Niacin and ezetimibe

B. Niacin and fibrate

C. Bile acid sequestrant and fibrate
D. Niacin and fish oil

POP QUIZ

Combination Therapies

Combination therapy with statins and another lipid-low-
ering agent, such as niacin, bile acid sequestrants,
fibrates, or ezetimibe, may be more effective than statin
monotherapy for reaching aggressive LDL-C targets for
some patients. Moreover, although current treatment rec-
ommendations focus on LDL-C as the primary target of
drug therapy, secondary targets should be the focus after
the primary LDL-C goal is met. Combination lipid-
modifying therapy, particularly using drugs with different
mechanisms of action, can expand options for achieving
treatment goals across multiple lipid parameters. Certain
combinations may be particularly effective for goals
beyond LDL-C alone, such as reaching a non—-HDL-C
target, treating severe hypertriglyceridemia, and raising
HDL-C levels.?

Statins and Niacin: Combination statin and niacin treat-
ment improves the lipoprotein profile in patients who
require aggressive lipid-lowering therapy. The Safety and
Efficacy of a Combination of Extended Release Niacin
and Simvastatin Trial (SEACOAST I) compared simvas-
tatin monotherapy with a fixed-dose combination of
extended-release niacin (1000 or 2000 mg/d) and sim-
vastatin (20 mg/d) in patients with mixed dyslipidemia.4
This combination showed significant dose-related
improvements in several lipid parameters compared with
single-agent simvastatin treatment. This included a 25%
increase in HDL-C, 38% reduction in TG, and 25%
reduction of lipoprotein(a) in the group treated with nia-
cin/simvastatin 2000/20 mg/d fixed-dose combination.
The reduction in lipoprotein(a) is mediated through nia-
cin therapy, not statin therapy. The regimen was well tol-
erated, with flushing in <60% of patients in either treat-
ment group. Most flushing episodes were mild or moder-
ate, and only 7.5% of patients in both dosing groups dis-
continued treatment due to flushing.

0

The statin/niacin combination appears to be more
effective for reducing atherosclerotic disease than combi-
nation therapy with statin and ezetimibe. The Arterial
Biology for the Investigation of the Treatment Effects of
Reducing Cholesterol 6: HDL and LDL Treatment
Strategies in Atherosclerosis (ARBITER 6-HALTS) trial
compared the efficacy and safety of adding extended-
release niacin versus ezetimibe to statin therapy in
patients with known vascular disease or CHD risk equiv-
alents.*! After 14 months, treatment with niacin/statin
led to a significant regression of atherosclerosis (measured
by carotid intima-media thickness) (P =.003) and
reduced the risk of CV events (myocardial infarction,
myocardial revascularization, acute coronary syndrome,
and CV death) compared with ezetimibe/statin therapy
(1% vs 5%; P =.04). The study’s small sample size did
not allow for power to detect a difference in CV events,
despite statistically significant findings. Paradoxically,
although ezetimibe was associated with a greater reduc-
tion in LDL-C compared with niacin (-17.6 vs -10.0
mg/dL; P = .01), ezetimibe also was associated with a
significant progression of atherosclerosis as measured by
increased carotid intima-media thickness (P <.001).
More than one third (36%) of patients taking niacin
reported flushing, but the rate of treatment discontinua-
tions due to adverse events was comparable in the niacin
and ezetimibe groups. The finding of atherosclerotic pro-
gression with ezetimibe indicates that biologic effects of
ezetimibe in combination with statin therapy are not
fully understood.

Statins and Bile Acid Sequestrants: Combination thera-
py with a statin and bile acid sequestrant may be appro-
priate for patients with severe polygenic or familial
hypercholesterolemia who cannot reach target LDL-C
with statin monotherapy. In one study, adding cole-
sevelam 3.8 g/d to treatment with atorvastatin 10 mg
increased the absolute LDL-C reduction from 38% to
48%.4% For some patients, treatment with a sequestrant-
statin combination can reduce LDL-C levels up to 70%.?

For patients with very high LDL-C levels, combina-
tion therapy should be initiated early in the course of
treatment, rather than uptitrating statin monotherapy
to the maximum tolerated dose. If an efficacy plateau
appears above the target level, a third lipid-lowering
agent may be added. Niacin is a safe choice as a third
agent to add to the statin plus bile acid sequestrant
regimen.

Statins and Fibric Acid Derivatives: Combination statin
and fibrate therapy may be effective for patients with ele-
vated LDL-C levels and mixed dyslipidemia. In a multi-
center, double-blind study of patients with mixed dyslip-
idemia, the combination of fenofibric acid (ABT-335)
135 mg/d and atorvastatin 40 mg/d increased HDL-C
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12.6%, decreased LDL-C 35.4%, and decreased TG
42.1% compared with baseline values.*> Combination
therapy also significantly improved non-HDL-C and
VLDL compared with baseline. Despite early concerns
about myopathy with this combination, there were no
reports of rhabdomyolysis in any monotherapy or combi-
nation therapy dosing groups.

In a phase 3 trial of patients with mixed dyslipidemia,
combination ABT-335 and low-dose rosuvastatin (10
mg/d) therapy significantly increased HDL-C (20.3% vs
8.5%; P <.001) and decreased TG (47.1% vs 24.4%;
P <.001) compared with rosuvastatin monotherapy.*4
The ABT-335/rosuvastatin combination had a safety pro-
file similar to that of either monotherapy, with no reports
of rthabdomyolysis. In another study of patients with
mixed dyslipidemia and type 2 diabetes mellitus, combi-
nation therapy with ABT-335 and atorvastatin, rosuvas-
tatin, or simvastatin provided more favorable changes in
LDL-C, non-HDL-C, ApoB, HDL-C, and TG levels
than either monotherapy.>

Gemfibrozil interferes with the metabolism of statins
(except fluvastatin), resulting in an increased potential
for myopathy. Fenofibrate and bezafibrate are safe in
combination therapy with statins but add little end point
benefit except possibly in patients with significant ath-
erogenic dyslipidemia (high TG and low HDL-C lev-
els).2939 The lowest effective dose of both the statin and
fibrate should achieve treatment goals.

Statins and Ezetimibe: In patients who do not achieve
target LDL-C levels with statin therapy alone, combina-
tion therapy with ezetimibe and a statin may provide
additional LDL-C—lowering, but its effect on CV out-
comes is controversial. Treatment options for patients
whose LDL-C levels were not adequately lowered with
simvastatin 20 mg/d were evaluated by 2 multicenter,
double-blind clinical trials.*® Patients who were
switched to combination therapy with 10-mg
ezetimibe/20-mg simvastatin had greater improvement
in lipid parameters than those who received simvastatin
40 mg/d. Within 6 weeks, 75% of patients in the ezeti-
mibe/simvastatin group had reached a target LDL-C
level of <100 mg/dL compared with 42% in the high-
dose simvastatin group (2 <.01). Tolerability was com-
parable in both treatment arms, with a similar propor-
tion of patients reporting drug-related adverse events in
the combination therapy and high-dose monotherapy
groups (9.8% vs 6.3%; P =.5).

However, ezetimibe-based combination therapy does
not appear to have definitive clinical benefits, despite
improvements in lipid parameters. In the Ezetimibe and
Simvastatin in Hypercholesterolemia Enhances
Atherosclerosis Regression (ENHANCE) trial, adding
ezetimibe to statin therapy resulted in a 16.5% greater
reduction in LDL-C (P <.01) and a 6.6% greater reduc-

tion in TG (P <.01) compared with statin monotherapy;
but after 2 years of treatment, ezetimibe had no effect on
the progression of atherosclerosis as measured by carotid
intima-media thickness (P = .29).#’ In addition, ezeti-
mibe/statin therapy has yet to demonstrate CV event
outcome reductions compared with other combination
therapies. Ezetimibe/statin therapy was associated with
progressive atherosclerotic disease in the ARBITER
6-HALTS trial. By comparison, combination statin/nia-
cin therapy resulted in a significant regression of athero-
sclerosis (measured by carotid intima-media thickness)
and showed a decrease in the risk of CV events relative to
ezetimibe/statin therapy, but this was a small scudy not
powered to detect a difference in events between treat-
ment arms.*!

Questions regarding the risk of incident cancer and
cancer mortality with ezetimibe have been addressed by
data from large randomized trials. In a meta-analysis of
data from the SEAS trial, SHARP, and IMPROVE-IT,
combination therapy with ezetimibe and simvastatin did
not increase the risk of new-onset cancer or cancer mor-
tality compared with control (single-agent simvastatin or

placebo).??

Statins and Omega-3 Fatty Acids: For certain patient
populations, the combined use of statins and omega-3
fatty acids may have favorable effects on lipid parameters
and CV outcomes. The Japan EPA Lipid Intervention
Study (JELIS) evaluated statin therapy with or without
the addition of EPA 1800 mg/d in 18,645 patients with
baseline TC levels of >6.5 mmol/L (=225 mg/dL).*8
Most patients (90%) were taking very low dose pravas-
tatin (10 or 5 mg/d), with the remaining patients taking
another statin regimen. After a mean follow-up of 4.6
years, 3.5% of patients receiving statin monotherapy
reached the primary composite end point of any major
coronary event, which included sudden cardiac death,
fatal and nonfatal MI, unstable angina pectoris, angio-
plasty, stenting, or coronary artery bypass grafting. By
comparison, 2.8% of patients in the statin/EPA group
reached this end point, representing a 19% relative
reduction in the risk of major coronary events with the
addition of EPA to statin therapy (P =.011). Differences
in on-treatment lipid parameters may account for the
differences in coronary event rates in the 2 treatment
groups. Although LDL-C levels decreased 25% in both
treatment groups, patients in the statin/EPA group had a
greater decrease in TG levels than those in the statin
monotherapy group (9% vs 4%; P <.0001).

The JELIS study authors noted that this Japanese trial
may have limited clinical applicability to Western popu-
lations because background omega-3 consumption in
Japan is so much greater.*® Moreover, the doses of statin
used in this trial were very low, despite the high baseline
LDL-C levels of subjects in the control and study arms.
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More recently, a US trial also showed the benefits of
prescription omega-3-acid ethyl esters (P-OM3) in
patients receiving statin therapy.*’ Bays and colleagues
compared treatment with P-OM3 4 g/d or placebo in
patients who were receiving escalating doses of open-
label atorvastatin 10 to 40 mg/d. All patients had ele-
vated non-HDL-C (>160 mg/dL) and TG (=250 mg/dL
and <599 mg/dL) levels at baseline. During the 16-week
treatment period, the addition of P-OM3 significantly
improved non-HDL-C, TC, TG, VLDL, and HDL-C
levels at every atorvastatin dose. However, treatment
with P-OM3 and atorvastatin did not improve LDL-C,
ApoB, or ApoAl levels beyond statin therapy alone.
Combination therapy was well tolerated, with similar
discontinuation rates due to adverse events in the
P-OM3 plus atorvastatin (6.5%) and atorvastatin
monotherapy (4.9%) groups. Overall, these findings
suggest that this combination improves some lipopro-
tein parameters in patients with elevated non-HDL-C

and TG levels.

Niacin and Fibric Acid Derivatives: Patients with athero-
genic dyslipidemia benefit from combination therapy
with niacin and fibric acid derivatives. Superko and col-
leagues examined the effect of niacin (1500 mg/d) alone
or in combination with gemfibrozil (1200 mg/d) in
patients with combined hyperlipidemia.’® Compared
with niacin monotherapy, combination treatment provid-
ed significantly greater improvement in lipoprotein sub-
class distribution, including a 71% reduction in IDL, a
52% reduction in dense LDL-III, a 37% reduction in
ApoB, and a 90% increase in HDL, subfraction.
Combination therapy also resulted in a greater reduction
in the ApoB/ApoAl ratio compared with niacin mono-

therapy (£ <.005).

How have pharmacist-led interventions

been more effective than usual care in

patients with dyslipidemia? (More than

one answer may be correct.)

A. Greater reductions in LDL-C

B. More patients getting to goal lipid
levels

C. Better adherence to treatment

D. Greater use of formulary

medications, resulting in cost savings

POP QUIZ

Pharmacist’s Role in Optimization of Patient Care
Muldidisciplinary care is emerging as an important treat-
ment model for chronic diseases. In the management of
dyslipidemia, pharmacists are well positioned to enhance
patient care. Pharmacists can lead multidisciplinary care
teams by addressing barriers to successful treatment such
as medication nonadherence, drug interactions, and
monitoring for adverse reactions. Increasing evidence

shows that pharmacists significantly improve delivery of
dyslipidemia care. In several studies, pharmacist-managed
clinics improved lipid management, including attain-
ment of LDL-C goals, compared with control groups

5154 In these stud-
ies, better patient education and more intensive lipid-

managed by primary care physicians.

lowering therapy with medication titration and monitor-
ing were key factors in the success of the pharmacist-
managed clinics.

Pharmacist-Led Lipid Interventions
Machado and colleagues conducted a systematic review
of 23 clinical trials to evaluate the relationship between
pharmacist-led interventions and lipid profiles among
patients with hyperlipidemia.>® The studies represented
diverse practice settings, including medical clinics or
medical centers (n = 12), community pharmacies (n = 8),
hospitals (n = 2), and 1 trial of home-based care among
hospital-discharged patients. Within these settings, the
role of the pharmacist included patient education (78%)
and medication management (74%), often independent
of physician supervision. The meta-analysis included
2343 patients (824 in the pharmacist intervention group
and 1519 in the control group).

Participation in pharmacist care was associated with
a 22-mg/dL further reduction in TC level compared
with standard care (P = .034). Overall reductions in
TC were 34.2 mg/dL in the pharmacist-intervention
group (P <.001 vs baseline) and 13.7 mg/dL in the con-
trol group (P = .186 vs baseline). LDL-C was reduced
significantly from baseline (32.6 mg/dL; P = .004), but
not significantly more than the control group (17.5
mg/dL; P =.109). Compared with baseline levels,
LDL-C levels were reduced 32.6 mg/dL in the pharma-
cist intervention group (P = .004) and 15.3 mg/dL in
the control group (P = .142). Other lipid outcomes
also showed trends favoring pharmacist intervention
versus control, including a greater reduction in TG
(21.8 mg/dL; P = .368) and an increase in HDL-C
(1.18 mg/dL; P = .798).

Experience at the Cleveland Veterans

Affairs (VA) Medical Center

The Louis Stokes Cleveland VA Medical Center
(LSCVAMC) experience illustrates the potential advan-
tages of a dedicated, pharmacist-managed lipid clinic
within a large medical center. At the LSCCVAMC, phar-
macist-led interventions are popular among patients
with complicated dyslipidemia and other members of
multidisciplinary care teams.>® Through telephone
interviews and face-to-face sessions with patients, phar-
macists provide information on diet and exercise modi-
fication and prescribe and monitor lipid-lowering
agents. Pharmacists may consult with other providers
about nonformulary drug requests, drug therapy recom-
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mendations, and lipid therapy management for patients
who are refractory to or intolerant of formulary lipid-
lowering medications.

A survey at LSCVAMC revealed that 91.4% of
patients and 87.8% of providers were somewhat satis-
fied or strongly satisfied with care provided by the
pharmacist-managed lipid clinic. The proportion of
patients who reached LDL-C targets rose significantly
as a result of participation in the lipid clinic from
8.6% at baseline to 68.6% after a mean of 3.2 months
of clinic enrollment (P <.001). LDL-C goals, as
defined by the NCEP ATP III guidelines, were <100
mg/dL for 80% of patients (those with established
CVD or diabetes), <130 mg/dL for 16.2% of patients
(those with 22 CV risk factors), and <160 mg/dL for
3.8% of patients (those with <1 risk factor).
Pharmacists oversaw a mean of 2.2 drug changes and
0.58 dosage changes per patient during clinic enroll-
ment. Furthermore, more than two thirds of patients
(68.6%) required use of nonformulary medications
including high-potency statins and combination thera-
py to achieve LDL-C targets.

Other lipid measures improved as well. After
enrollment in the clinic, mean TC levels decreased
19% (P <.01). Outcomes for TG and LDL-C stratified
according to whether TG values that were elevated (>400
mg/dL) at baseline also were improved. After clinic
enrollment, TG levels decreased 30.8% in all patients
and 52.4% in those with high baseline levels (P <.01). In
addition, LDL-C decreased 19.2% in all patients and
26.7% in those without elevated baseline TG levels
(P <.01). HDL-C levels did not change, which is often
the case in patients treated with statin therapy.

Experience at Texas VA Medical Centers

At two VA medical centers in Amarillo and Lubbock,
Texas, Mazzolini and colleagues evaluated lipid out-
comes among patients managed at the pharmacist-led
dyslipidemia clinics (n = 115) and patients managed
with usual care in the primary care setting (n = 115).5
The study included patients with established CHD as
well as those at high risk of CHD. More than half had
3 CHD risk factors. After 21.6 months of follow-up,
lipid clinic patients were more likely to use lipid-lower-
ing agents than those treated with usual care (93.9% vs
24.3%; P <.001). More patients in the lipid clinic than
patients in primary care achieved LDL-C goals (64.3%
vs 15.7%; P <.001) and TC goals (82.6% vs 40.9%:;
P <.001). A similar proportion of patients managed in
lipid clinics or the primary care setting achieved target
levels of TG (65.2% vs 52.2%; P = .061) and HDL-C
(23.5% vs 33.0%; P = .0143). In addition to the bene-
fits of pharmacist-led interventions observed in this
study, there are still opportunities to improve manage-
ment of lipid-related risk factors.

Experiences With Other Pharmacist-Led Programs
Weaver and colleagues evaluated the benefits of a phar-
macy-led dyslipidemia intervention. Led by the Patrick
Air Force Base (FL) Pharmacy Service Clinic in collabo-
ration with community providers, the program includ-
ed 310 patients with CHD, diabetes, or multiple risk
factors who had been unsuccessful in attaining lipid
treatment goals.’® Patients had significant reductions in
LDL-C levels after enrollment in the pharmacy-led
lipid clinic program (baseline 148.8 mg/dL vs 110.9
mg/dL after intervention; P <.001). Reductions in
LDL-C levels were apparent in the subgroup of patients
with CHD (137.7 vs 104.1 mg/dL; P <.001) and in the
subgroup of patients with multiple risk factors (157.1
vs 116.0 mg/dL; P <.001). Before enrolling into the
pharmacy-led lipid clinic program, no patient had
achieved LDL-C treatment goals. After enrollment,
53.2% of patients with CHD reached LDL-C targets
(<100 mg/dL), and 80.1% of patients with multiple
risk factors were at goal (<130 mg/dL). Overall, 68.6%
of patients attained LDL-C treatment targets (P <.001
vs baseline).

A retrospective case-control study of 88 patients with
dyslipidemia also showed the benefit of a pharmacist-led
lipid clinic.>? In this study, a hospital-based lipid clinic
program was managed by clinical pharmacists who were
responsible for ordering and interpreting lipid-related
laboratory results and prescribing and monitoring lipid-
lowering therapy. Compared with a group of patients
managed with usual care by health care teams that did
not include pharmacists, patients managed in the phar-
macist-led clinic had a greater reduction in LDL-C
(6.5% vs 18.5%; P = .049). These findings favored the
pharmacist-led intervention even though patients
enrolled in the lipid clinic were more challenging than
those managed by usual care, with a higher likelihood
of having >2 risk factors (P = .046) and HDL-C levels
<40 mg/dL (P = .031). Investigators also observed a
relationship between the number of clinic visits and the
magnitude of treatment response, with differences
between treatment groups emerging after 3 or more vis-
its. In the pharmacy-led group, LDL-C changes in
patients who made 1, 2, or 23 clinic visits were
-11.4%, -23.2%, and -23.7%, respectively. By com-
parison, in the usual care group, 1, 2, or 23 office visits
were associated with LDL-C changes of +11.0%,
-18.0%, and -7.4% (P = .038), respectively.

Formulary Decision Making

Pharmacists should be prepared to make informed phar-
macoeconomic choices when guiding institutions on
which lipid-modifying medications to place on formulary
and to manage the implications of formulary changes.
For example, the most potent statins are typically the
newer and more expensive agents. Organizations com-
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monly switch from higher-cost agents to relatively inex-
pensive generic products in an attempt to reduce health
care costs. With many generic statins available in the
United States, and more to come in the next 2 years,
pharmacists may see a surge in formulary changes.

In 2008, Miller and colleagues assessed the safety and
efficacy of switching statin therapy using a therapeutic
conversion program versus usual-care conversion when
atorvastatin was removed from an institutional formu-
lary.>” In one group, clinical pharmacists led a therapeu-
tic conversion program for switching 30 patients from
atorvastatin to a new formulary regimen of simvastatin,
rosuvastatin, or ezetimibe/simvastatin. In this group,
pharmacists used a conversion algorithm designed to
achieve individual patient goals for LDL-C management.
In the control group, primary care providers switched
atorvastatin to a new formulary regimen based on an
optional equipotency conversion algorithm. Patients
managed in the pharmacist-led group maintained their
preconversion LDL-C levels after the switch (86.7 vs
82.3 mg/dL; P = .44), and significantly more patients
reached their LDL-C targets (80% vs 97%; P = .04).
Patients in the usual-care group had an increase in mean
LDL-C level before and after the conversion (78.3 vs
85.2 mg/dL; P = .01), and fewer patients were at LDL-C
goal (90% vs 75%; P = .01). In this study, clinical phar-
macists provided clinical conversions in statin therapy
after a formulary change, and this resulted in superior
patient care as measured by LDL-C goal attainment rates
compared with standard of care.

Patient Screening
Given the asymptomatic nature of dyslipidemia, early
screening can help identify patients who may benefit
from early treatment to prevent disease progression and
complications. New point-of-care testing devices and
strategies simplify the screening process for patients and
pharmacists.’® Moreover, as novel biomarkers emerge,
pharmacists will need to make decisions about the roles
of biomarkers in assessing risk and guiding therapy.
Findings from the Justification for the Use of Statins in
Prevention: an Intervention Trial Evaluating Rosuvastatin
(JUPITER) study showed that high-sensitivity C-reactive
protein (hs-CRP) is a sensitive marker for CV risk and
an important therapeutic target, even in apparently
healthy patients without elevated LDL-C.%°

Screening provides an important opportunity to inter-
act with patients who may be at risk for CVD.
Pharmacists can be instrumental in providing patient
education by talking with patients and distributing edu-
cational materials on atherosclerosis, therapeutic lifestyle
modifications, and drug therapy. Clinical pharmacists
also can communicate regularly with primary care clini-
cians to coordinate screening and provide early interven-
tion for patients with dyslipidemia.

Addressing Barriers to Successful Treatment
Several studies have identified barriers to successful lipid
management. In one study of patients with prior treat-
ment failures, the most commonly identified barriers to
attaining treatment goals included undertreatment or
patient nonadherence to lipid-lowering therapy (57.3%),
suboptimal dosing or failure to titrate (31.7%), subopti-
mal treatment selection (31.5%), and use of combination
therapies with known tolerability concerns (14.1%).%°
Failure to titrate medications (clinical inertia) can dimin-
ish treatment success. Pharmacists can combat this prob-
lem by monitoring for treatment response, ensuring opti-
mal dosing, and switching or intensifying treatment
when efficacy has plateaued.

Adherence to lipid-lowering therapy is reported in
the literature to be consistently low, with 30% to 73%
of patients discontinuing statin therapy within 1 year of
initiation.®® Cultural factors and issues related to treat-
ment complexity, tolerability, and increasing out-of-
pockets cost can adversely affect long-term medication
adherence. Patients may have different cultural expecta-
tions related to weight control, body image, exercise,
and diet that increase the difficulty of implementing
therapeutic lifestyle changes. Poor health literacy also
may interfere with a patient’s ability to take medica-
tions as prescribed.®!

Poor adherence is related to specific features of certain
drug regimens. In a study of 5759 patients who were ini-
tiating both antihypertensive therapy and lipid-lowering
therapy, adherence became less likely as the number of
prescription medications increased.®? Like many patients
with dyslipidemia, patients were managing multiple
medical comorbidities; the mean prescription burden was
3.6 medications per patient. During the first year of fol-
low-up, the mean proportion of days covered (PDC) for
both antihypertensive and lipid-lowering therapies was
53.9%. Among patients with 0, 1, and 2 prior medica-
tions, adherence (PDC 280%) to antihypertensive and
lipid-lowering therapies was 41%, 35%, and 30%,
respectively. Only 20% of patients with 10 or more prior
medications were adherent to their new antihypertensive
and lipid-lowering therapy regimen.

Pharmacists can address many of these common bar-
riers to successful lipid management. Potential solutions
include simplifying treatment regimens (e.g., using
combination therapy with 1 pill) with sensitivity to
medication costs, monitoring patients for medication
adherence, flagging patients who require more intensive
patient education, involving the patient’s family in
reaching treatment goals, and increasing follow-up with
the patient’s primary care physician and other members
of the multidisciplinary care team.®® The Federal Study
of Adherence to Medications in the Elderly (FAME)
trial was a multiphase investigation that included 200
community-based patients aged 265 years taking at
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least 4 chronic medications.®® The study was conducted
from June 2004 to August 2006. Initially, all 200
patients entered a 2-month run-in phase that provided
a baseline for medication adherence using pill counts
and for blood pressure and LDL-C readings. Of these
patients, 174 then entered a 6-month intervention
phase that included standardized medication education,
regular follow-up by pharmacists, and all medications
dispensed in time-specified blister packs. Following the
intervention phase, 159 patients were randomly
assigned to continue the pharmacy care program or
return to their usual care for an additional 6 months.

The average medication regimen consisted of 9 chron-
ic daily medications. At the beginning of the first phase
of the study, the average medication adherence was
61.2%. After 6 months of intervention, medication
adherence increased to 96.9% (P <.001) and was associ-
ated with significant improvements in systolic blood
pressure (133.2 to 129.9 mm Hg; P = .02) and LDL-C
(91.7 to 86.8 mg/dL; P = .001). Six months after
randomization, the persistence of medication adher-
ence decreased to 69.1% among patients assigned to
usual care, but was sustained at 95.5% in pharmacy
care (P <.001). The pharmacy-care group had significant
reductions in systolic blood pressure compared with the
usual care group, but there were no significant differences
between the groups in LDL-C level or reduction at the
end of the study.

A 2010 meta-analysis of 11 adherence studies enroll-
ing 6681 patients with dyslipidemia examined the bene-
fits of pharmacist-led interventions.** Patient education,
including the use of videotapes, booklets, and newsletters
distributed by the pharmacist, increased adherence to lip-
id-lowering therapy 13% (P = .005). Simplifying the
drug regimen—e.g., reducing medication intake from 4
times daily to twice daily—improved mean medication
intake 11% (P = .01). Use of patient reminders also sig-
nificantly improved medication adherence. Across various
studies, regular phone reminders increased adherence to
statin therapy 9% to 24% (P <.05). Giving patients who
were initiating lipid-modifying therapy a simple calendar
that included medication reminders improved adherence
8% (P <.005). Overall, providing education and remind-
ers were the most effective strategies for improving adher-
ence to lipid-modifying therapies.

What advice would you give to a

patient seeking “natural” remedies for

his/her elevated LDL-C?

A. Encourage aggressive therapeutic
lifestyle modifications.

B. Suggest a fish oil supplement.

C. Suggest red yeast rice.

D. Tell him/her that natural therapies
don’t have documented efficacy.

POP QUIZ

Monitoring Safety and Efficacy
of Nonprescription Medications
Pharmacists may be directly involved in routine monitor-
ing of drug safety and tolerability. In addition, pharma-
cists should be alert to other safety-related factors that
may interfere with treatment success. In an attempt to
avoid side effects associated with standard lipid-lowering
therapies, some patients may be relying on nonprescrip-
tion formulations that are not effective for treating dys-
lipidemia. For example, inositol hexanicotinate has been
promoted as a form of “no-flush” or “flush-free” niacin,
yet appears to have little clinical efficacy.®> Flushing is a
common dose-limiting side effect of immediate-release
niacin that contributes to the low rates of adherence to
this formulation of niacin therapy. Extended-release nia-
cin formulations have a better tolerability profile, includ-
ing a lower risk of flushing, leading to better patient
acceptance and a lower discontinuation rate. However,
given the concerns about flushing, even with extended-
release niacin, a “flush-free” option may be attractive for
some patients and providers. The “flush-free” compound
inositol hexanicotinate is composed of 6 molecules of
niacin covalently attached to inositol by ester bonds.
There is no evidence that inositol hexanicotinate is
metabolized to free niacin or that treatment with inositol
hexanicotinate alters plasma lipid levels. Inositol hexanic-
otinate may not induce flushing, but only because niacin
appears to have no bioavailability in this formulation.®
Another example comes from a Government
Accountability Office (GAO) study of deceptive or ques-
tionable marketing practices and potentially dangerous
advice by manufacturers of herbal dietary supplements.%
The product labeling on one garlic supplement stated
that “Hundreds of scientific studies have proven [this
product] to be number one, working to enhance the
body’s immune function, protect cells from free radical
damage, and reduce cardiovascular risk factors, including
issues with blood pressure, cholesterol ...”% There is no
conclusive evidence supporting the efficacy of garlic in
altering lipid parameters or cardiovascular outcomes.
Another dietary supplement, red yeast rice (M pur-
pureus), is not recommended for patients with hyper-
cholesterolemia. The supplement contains naturally
occurring monacolin K, the active ingredient in lova-
statin. A lack of uniformity among products, possibility
of contamination, and risk of severe adverse reactions
(myopathy, thabdomyolysis) pose a threat to individuals
using this product.”:%8 Overall, red yeast rice has not
been shown to be a safe alternative to statins for
patients with hyperlipidemia despite its demonstrated
efficacy in controlled clinical trials. Pharmacists should
be aware of its popularity as a “natural” way to lower
serum cholesterol and discuss the risks and benefits of
this supplement with their patients. Red yeast rice has
been shown to be effective in lowering cholesterol in
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patients who are intolerant to statins due to myalgias.®?

In its study of dietary supplements, the GAO found at
least 1 potentially hazardous contaminant in 37 of the 40
herbal dietary supplements it tested. The GAO screened for
specific contaminants most likely to have negative health
consequences if consumed, including lead, arsenic, mercury,
cadmium, and residues from organichlorine and organo-
phosphorous pesticides.? In addition, there are numerous
reports of imported herbal medications that contain unla-
beled prescription ingredients.

Discussing the safety and efficacy of nonprescription
products is an important component of patient education.
Pharmacists should be alert to potential interactions between
prescription medications and herbal preparations. “Natural”
products, as well as some foods, use hepatic pathways (CYP
450 system) for metabolism and excretion and may delay or
speed elimination of prescription drugs. Therefore, it is
important to ask patients about all medications they are tak-
ing, including prescription medication, OTC drugs, or
herbal/nutritional supplements.

Conclusions

Clinical pharmacists have many opportunities for improv-
ing dyslipidemia management, including identifying at-
risk patients who may benefit from therapy, ensuring the
safe initiation of lipid-lowering treatment, monitoring
patients for adherence, treatment response, and tolerability,
and providing ongoing patient education. National guide-
lines may help health care professionals more effectively
screen and categorize patients on the basis of CHD risk
and therefore determine the need for and type of interven-
tion. More aggressive approaches to lipid-lowering treat-
ments are recommended for patients at higher risk, includ-
ing those with certain comorbidities such as diabetes or
chronic kidney disease. Studies have demonstrated that
pharmacist-led interventions, including lipid clinics, can
help patients achieve these more aggressive goals. The
pharmacist is well positioned to enhance screening oppor-
tunities, assess risk, recommend and monitor therapies,
and provide pharmacoeconomic guidance in formulary
management. X
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