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Editor’s Message

Cardiovascular Benefits of Aggressive
Cholesterol-Lowering Therapy 

Michael B. Clearfield, DO

In the 3 articles in this supplement to JAOA—The Journal of the American 
Osteopathic Association, Drs Cruickshank,1 Cohen,2 and Smiley3 review the

rationales behind the various lipid goals stipulated in the National Choles-
terol Education Program Adult Treatment Panel III (NCEP-ATP III) guide-
lines and the progress that has been made toward meeting those goals. In the
lead article of this supplement, Dr Cruickshank highlights the progress in
achieving low-density lipoprotein cholesterol (LDL-C) goals in clinical practice,
citing surveys that include the Lipid Treatment Assessment Project (L-TAP)
(1996-1997),4 the L-TAP 2 (2006-2007),5 and the American Osteopathic Clinical
Assessment Program (AOA-CAP) (2005-2010).6 From 1996 to 2010, there was
greater success in achieving lipid-lowering goals set by the National Cholesterol
Education Panel, as noted in the NEPTUNE (National Cholesterol Education
Program Evaluation ProjecT Utilizing Novel E-Technology) trial,7 the L-TAP
2, and the AOA-CAP. The success rates for achieving LDL-C goals in these 3
studies were 57%, 67%, and 56%, respectively, in high-risk subjects, but only 18%,
30%, and 20%, respectively, in patients at very high risk, for whom the LDL-C
goal was less than 70 mg/dL.5-7 Despite a substantial clinical trial database
demonstrating the benefits of attaining guideline LDL-C goals, these data sug-
gest that a considerable treatment gap still remains in many patients, espe-
cially those at the highest cardiovascular risk.

In the next article, Dr Cohen details the evidence base from clinical trials
demonstrating the rationale for more aggressive lipid lowering through statin
therapy.2 Dr Cohen eloquently presents a case that continued lowering of LDL-C
has a continuous, graded, and strong relationship to reduced cardiovascular
events for patients with and patients without preexisting coronary heart dis-
ease (secondary and primary prevention, respectively). Although the article
emphasizes higher-risk patients with preexisting CHD (secondary prevention),
it also includes an analysis of JUPITER (Justification for the Use of Statins in Pri-
mary Prevention: An Intervention Trial Evaluating Rosuvastatin), which resulted
in statistically significant reductions in the rate of first major cardiovascular
events within a large primary prevention cohort.8

The concept of lifetime cardiovascular risk extends the ideas presented in 
Dr Cohen’s article and suggests that many individuals deemed at moderate or even
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are lowered similarly but are measured for
only a 5-year span.

In patients treated with statins for
more than 5 years—which is greater than
the usual duration in clinical trials—
findings suggest a continuing widening
of the gap between patients treated with
statins and untreated patients, for both
primary and secondary prevention.12,13

Over longer time spans, such as decades,
the sustained benefit from the lower
LDL-C levels achieved with continuous
statin therapy may approach the 88%
reductions noted with lifelong PCSK9
mutations. 

In the final article of this supple-
ment, Dr Smiley reviews the lifestyle and
the pharmacotherapeutic options avail-
able to maximize reductions in cardio-
vascular risk. Maximized interventions
that aggressively lower LDL-C levels to
less than 70 mg/dL may stabilize plaque
and reduce plaque vulnerability (ie,

low risk over a 10-year period may very
well have a high lifetime risk for a car-
diovascular event.9 This hypothesis pro-
poses that the risk of continued exposure
to abnormal lipoproteins, even at mod-
erately elevated levels, may be com-
pounded over time, resulting in pro-
gressive atherosclerosis and resultant
cardiovascular events. For example, in
individuals with lifetime LDL-C levels
reduced by approximately 28% (about
40 mg/dL) due to a nonsense mutation of
PCSK9 gene, a reduction of up to 88% in
the rate of coronary heart disease events
has been reported.10 This 88% reduction
is quite different from the 30% reduction
predicted by a similar decrease in LDL-C
levels noted in a meta-analysis of statin
trials.11 Individuals with the PCSK9 muta-
tions have lower LDL-C levels
throughout their entire lives, which may
actually triple their risk reduction com-
pared with those whose LDL-C levels
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plaque fractures that result in an acute
event such as myocardial infarction,
unstable angina, and death from
thrombus formation) enough to poten-
tially negate adverse effects from other
risk factors such as elevated blood pres-
sure and cigarette smoking. There is also
potential to negate adverse effects from
low levels of high-density lipoprotein
cholesterol and elevated triglyceride
levels, but it is theoretical and will require
further studies such as the AIM-HIGH
trial (Atherothrombosis Intervention in
Metabolic Syndrome With Low
HDL/High Triglycerides and Impact on
Global Health Outcomes).14 

In a recent editorial, William
Roberts, MD, editor of the American
Journal of Cardiology, succinctly summa-
rized this complex issue into a simple
phrase: “It’s the cholesterol, stupid!”15

This opinion was recently supported by
the Cholesterol Treatment Trialists’ Col-
laboration,11 a meta-analysis of 170,000
participants in 26 randomized trials,
which demonstrated a 12% reduction in
cardiovascular events per 1 mmol/L
(39 mg/dL) decrease in LDL-C during
the first year of statin therapy, followed
by a consistent 25% reduction per year
during each subsequent year. Extrapo-
lating these data to primary prevention

trials, achieving LDL-C reductions of 1 to
3 mmol/L for a decade or more with
statins could very well lower 10-year car-
diovascular event rates to less than 2%,
and possibly less than 1%. 

The articles in this supplement,
which were developed in part from a
symposium conducted during the Amer-
ican Osteopathic Association’s 115th
Annual Osteopathic Medical Conference
and Exposition on October 25, 2010, show
that a model for achieving these more
aggressive LDL-C reductions is clearly
within our grasp and should result in
astounding benefits for our patients. 
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Elevated low-density lipoprotein cholesterol (LDL-C) levels
are a modifiable risk factor for the development of coronary
heart disease (CHD), the leading cause of death in the United
States. Treatments to lower these levels help decrease the risk
of CHD events and reduce mortality rates in patients with
existing CHD and those with no history of CHD. Rates of
screening and treatment for high cholesterol levels have
improved somewhat in recent years, but there is still room for
substantial improvement, especially in patients at high risk of
CHD, who benefit most from aggressive LDL-C–lowering ther-
apies. The American Osteopathic Association Clinical Assess-
ment Program, a Web-based program that measures physi-
cian performance by analyzing data abstracted from patient
medical records and helps guide treatment decisions, is a
tool to help physicians improve outcomes in patients with ele-
vated LDL-C levels. 

J Am Osteopath Assoc. 2011;111(4 suppl 3):eS3-eS6

seen regardless of whether the reduction
is achieved via diet, surgery, or phar-
macotherapy.3 Data from recent trials
with statins indicate that a 1% decrease in
LDL-C lowers the risk of CHD by
approximately 1%.3 Because of this,
screening patients for elevated LDL-C
levels and determining appropriate man-
agement regimens are extremely impor-
tant and highly effective for improving
clinical outcomes. 

Trends in Screening 
and Lipid Control 
Despite the proven benefit of managing
hyperlipidemia, patients frequently do
not receive adequate treatment.4 How-
ever, treatment rates have been
increasing in recent years. Data from the
National Committee for Quality Assur-
ance indicate that in 2008, among patients

Elevated cholesterol levels are a
major modifiable risk factor for the devel-
opment of cardiovascular disease, with a
reported prevalence of approximately
25% in the United States.2 In particular,
epidemiologic studies have identified
low-density lipoprotein cholesterol (LDL-
C) as the most atherogenic lipoprotein.3

This status is evidenced by the noted
acceleration of atherogenesis in genetic
disorders in which serum LDL-C is
markedly increased in the absence of
other CHD risk factors and by the well-
established benefit of lowering LDL-C
levels in patients with CHD.3 In partic-
ular, such lowering is associated with a
decreased risk of CHD and a reduction in
mortality in patients with existing CHD
(secondary prevention) and in those with
no history of CHD (primary prevention).
The benefit of lowering LDL-C levels is

The estimated prevalence of coro-
nary heart disease (CHD) in the

United States is 17.6 million, or 7.9% of
the adult population.1 It is also the
leading cause of death in the United
States, accounting for more than 425,000
deaths per year—approximately 1 in 6
deaths.1 In addition to the substantial
clinical consequences, CHD is associ-
ated with a huge economic burden,
costing an estimated $177.1 billion in
direct and indirect costs in 2010.1
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Figure. Proportions of patients who achieved target levels of low-density lipoprotein cholesterol
in the second Lipid Treatment Assessment Project 2.

the aggregate by osteopathic physi-
cians

□ identify where quality-of-care im -
provements can be made in osteo-
pathic physicians’ offices and provide
educational interventions to promote
such improvements 

□ provide osteopathic physicians with
information on how they are treating
their populations, including patient
outcomes data 

This program will help physicians
move beyond the recall structures that
are commonly used in the office setting
to a system that captures patient out-
comes more objectively. The program
includes 5 assessment modules—for
coronary artery disease (CAD), diabetes
mellitus, women’s health screening,
asthma, and chronic obstructive pul-
monary disease.7,8 Data elements for each
of these modules include demographic

factors and a 10-year Framingham score
of >20%), only 37% achieved their LDL-
C goal of less than 70 mg/dL.6 Overall,
these data indicate that, though there is
a trend toward improvement in attaining
lipid goals, a substantial proportion of
patients, particularly those at highest risk,
would benefit from more aggressive
therapy.

American Osteopathic Association
Clinical Assessment Program 
The American Osteopathic Association
Clinical Assessment Program (AOA-
CAP) is a Web-based performance mea-
surement program that analyzes data
abstracted directly from patient medical
records.7 The goals of the AOA-CAP are
as follows7: 

□ provide a structure for quantitative
evaluation of current osteopathic med-
ical care provided individually and in

aged 18 to 75 years who were discharged
after admission for acute myocardial
infarction or coronary angioplasty or who
had a diagnosis of ischemic vascular dis-
ease, cholesterol screening was per-
formed in 88.9% of patients enrolled in
commercial health insurance plans, 88.6%
of those enrolled in Medicare, and 79.6%
of those enrolled in Medicaid.4 More
notably, cholesterol control (defined as
LDL-C levels <100 mg/dL) was
achieved in only 59.7%, 56.7%, and 40.1%,
respectively, of patients in these 3
groups.4 Although these rates of
screening and control represent modest
improvements since 2006, they also indi-
cate that outcomes in these patients can
still be substantially improved.4

The second Lipid Treatment Assess-
ment Project survey was conducted
between September 2006 and April 2007
in more than 10,000 patients from 9 coun-
tries in North America, South America,
Europe, and Asia.5 The survey was
designed to determine the proportion of
patients achieving appropriate LDL-C
goals for their given level of risk, as
defined by the National Cholesterol Edu-
cation Program Adult Treatment Panel
III.5 Overall, 73% of patients achieved
their LDL-C goal, including 75.7% of
those in the United States.5 However,
success was dependent on the baseline
level of risk. Among patients at low risk
(ie, ⩽1 risk factor), moderate risk (ie, ⩾2
risk factors), and high risk (ie, cardio-
vascular disease or diabetes mellitus),
target LDL-C goals were achieved in
86%, 74%, and 67%, respectively.5 With
more aggressive therapy to achieve an
optional LDL-C level of less than 70
mg/dL for those at very high risk (ie,
patients with CHD plus ⩾2 risk factors),
only 30% of patients achieved their goal
(Figure).5

By comparison, the first Lipid Treat-
ment Assessment Project survey, per-
formed in 1996 and 1997, found that 38%
of patients overall and 18% of high-risk
patients achieved their LDL-C goal.5

These results are very similar to those
reported by Kitkungvan et al6 for
765 patients at high or very high risk of
CHD. Among the 217 patients at very
high risk (defined as having a history of
CHD, a CHD risk equivalent, or ⩾2 risk
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patient care by using evidence-based
medicine and clinical decision support
tools to guide their decision making.
Another key component is the use of a
registry, which allows the tracking of
patients and their care. This model also
takes advantage of and leverages infor-
mation from systems, such as electronic
health records, that support high-quality
care, practice-based learning, and con-
tinuous quality improvement. 

Participation
Physicians who decide to participate in
the AOA-CAP can visit the AOA Web
site (www.osteopathic.org), log in, and
select 1 of the 5 modules.7 Participants
are asked to abstract data from 20 patient
records for chart review. The medical
records are selected based on patient
characteristics (eg, diagnostic criteria,
inclusion or exclusion criteria) and sam-
pling technique. The data are then
entered online through the Web site.
After entering the data, participants
receive a performance analysis report
that compares their performance with
that of other participants and with
national benchmarks (eg, National Com-
mittee for Quality Assurance, Healthcare
Effectiveness Data and Information Set
measures). For evaluation, 20 additional
charts are abstracted and entered into
the database to generate a comparison
report. In addition, the physician can
select educational interventions designed
to improve clinical performance. As an
incentive for participation, physicians
receive 20 hours of AOA Category 1-B
continuing medical education (CME)

P<.0001). The rate of control was highest
among patients with Medicare insurance
(58.8%) and lowest among those who
were self-paying (44.4%), probably
reflecting a decreased ability to purchase
medications in the latter group. 

Physician responses to elevated
LDL-C levels, as defined by the National
Cholesterol Education Program Adult
Treatment Panel III, were variable. The
most common response was to
encourage diet and weight loss (30.1%).
Other documented responses included
increasing the dosage of the current lipid-
lowering medication (18.7%), adding a
new lipid-lowering medication (15.5%),
rechecking LDL-C values (14.8%), and
value not available on the last visit (4.5%).
Notably, no response was documented in
the record in 16.5% of patients with ele-
vated LDL-C values.

The CAD module included patients
at very high risk, with acute myocardial
infarction, revascularization, or stroke as
the entry criterion. Among the 3463
patients in the database, 55.7% achieved
an LDL-C level of 100 mg/dL or lower
and 20.4% achieved the more aggressive
goal of 70 mg/dL or lower (Table 2). 

These results highlight opportuni-
ties for improving care. To address this
need, the AOA-CAP offers an approach
that supports a patient-centered medical
home model, which may help achieve
therapeutic goals. This model is a health-
care approach that facilitates partner-
ships between individual patients (and
their families, when appropriate) and
their personal physicians. The AOA-CAP
helps physicians improve the quality of

and clinical information. Clinical indica-
tors were developed using evidence-
based guidelines that represent state-of-
the-art professional standards of care.
The guidelines track patient outcomes
so that changes in treatment can be insti-
tuted, thereby improving the quality of
patient care. The AOA-CAP is compliant
with the Health Insurance Portability
and Accountability Act and has been
developed to avoid the collection of iden-
tifiable patient information. Physician-
specific data are also confidential. Param-
eters that are measured in the CAD
module include evaluation and control of
LDL-C levels, smoking cessation coun-
seling, appropriate use of pharma-
cotherapy (eg, aspirin, β-blockers,
angiotensin-converting enzyme
inhibitors, and warfarin in appropriate
patients), assessment of kidney function,
screening for depression, and osteopathic
assessment of patients.7

Outcome Data
Since 2005, data have been collected on
randomly selected patients across the
program from participating family prac-
tice settings and internal medicine resi-
dencies. Data provided in the following
paragraphs were provided by Sharon
McGill, MPH, and Richard J. Snow, DO,
MPH, from the Steering Committee of
the American Osteopathic Association
Clinical Assessment Program (written
communication, September 2010 and
April 2011). 

Currently, more than 200 total pro-
grams have participated in the diabetes
module, and the CAD module has 86
active programs. These data allow an
assessment of outcomes and an evalua-
tion of how physicians are responding
to patient conditions. For example,
among the 12,650 patients in the diabetes
module, the overall rate for achieving
the target LDL-C concentration (ie, ⩽100
mg/dL) was 51.9%. Rates of control were
higher for patients older than 65 years
(58.8%) than for younger patients (48.8%;
P<.0001) and slightly higher for men
than for women (54.4% vs 50.0%;
P<.0001) (Table 1). Care delivered in 2009
and 2010 was also associated with greater
rates of control than that delivered
between 2005 and 2008 (53.2% vs 50.9%;

Table 1. 
LDL-C Control in Patients With Diabetes Mellitus Enrolled in the 

American Osteopathic Association Clinical Assessment Program (n=12,650)*

% of Patients With LDL-C Control

Without
Attribute With Attribute Attribute P Value

Care delivered in 2009-2010 vs 53.2 50.9 <.001
2005-2008
Male sex 54.4 50.0 <.001
Age >65 years 58.8 48.8 <.001

* Low-density lipoprotein cholesterol (LDL-C) control was defined as LDL-C levels 100 mg/dL. The overall 
rate of control was LDL-C 51.9%.8
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proportions of patients achieving target
LDL-C levels, there remains a treatment
gap, particularly among those at highest
risk. Clinical tools exist to help physi-
cians achieve treatment goals and
improve the quality of care and clinical
outcomes by evaluating current prac-
tices and guiding improvements. The
AOA-CAP is one such tool that can help
improve outcomes for patients with dys-
lipidemia and promote an approach to
delivering patient care that’s aligned
with the patient-centered medical home
model.

credit for each of the 5 modules. If a
physician participates in all 5 modules, he
or she is eligible for a total of 100 hours
of CME credit.

Conclusion 
Elevated LDL-C levels are a modifiable
risk factor for the development of CHD,
and there is compelling evidence that
therapies to lower these levels are asso-
ciated with substantial reductions in
CHD events and overall mortality rates
in both primary and secondary preven-
tion settings. However, despite increased

Table 2. 
LDL-C Control in Patients with Coronary Artery Disease Enrolled in the 

American Osteopathic Association Clinical Assessment Program (n=3463)*

% of Patients With LDL-C Control

Without
Attribute With Attribute Attribute P Value

◾ Target LDL-C Level, 100 mg/dL
◽ Care delivered 2009-2010 vs 57.6 54.6 .076

2005-2008
◽ Male sex 57.3 53.5 .026
◽ Age >65 years 61.5 49.5 <.001
◾ Target LDL-C Level, 70 mg/dL
◽ Care delivered 2009-2010 vs 20.6 20.3 .8

2005-2008
◽ Male sex 21.8 18.5 .15
◽ Age >65 years 23.8 16.7 <.001

* The overall rates of low-density lipoprotein cholesterol (LDL-C) control were 55.7% and 20.4% for the 
targets of 100 and 70 mg/dL, respectively.8
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The PFCD is a national and state-based coalition of hundreds of provider, patient, com-
munity, business, and labor groups committed to raising awareness of the leading causes of
death, disability, and rising healthcare costs in the United States—chronic diseases such as dia-
betes, asthma, cancer, and heart disease. In addition, the PFCD has worked to ensure that pre-
vention and wellness measures were incorporated into healthcare reform legislation passed
by Congress in 2010. 

For additional information, visit www.fightchronicdisease.org.
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According to current guidelines from the National Choles-
terol Education Program Adult Treatment Panel III (NCEP ATP
III), the target low-density lipoprotein cholesterol (LDL-C) level
for patients with established coronary heart disease (CHD) or
CHD risk equivalents is less than 100 mg/dL, with an optional
target of less than 70 mg/dL. More recent data suggest, how-
ever, that the physiologically normal level of LDL-C and the
level at which atherogenesis is initiated is much lower. Overall,
the data convincingly demonstrate that LDL-C lowering is
associated with a significant reduction in CHD events, regard-
less of preexisting CHD. The NCEP ATP III treatment guidelines,
published in 2002 and updated in 2004, do not reflect more
recent findings on intensive lipid-lowering therapy, which
are likely be addressed in the NCEP ATP IV guidelines, sched-
uled to be released in 2011. Drug options for LDL-C lowering
include statins (the drug of choice), bile acid sequestrants,
nicotinic acid, fibrates, and selective cholesterol absorption
inhibitors. 

J Am Osteopath Assoc. 2011;111(4 suppl 3):eS7-eS12

in the United States who were followed
longitudinally for morbidity and mor-
tality.4 As illustrated in Figure 1, the rela-
tionship between total serum choles-
terol levels and the 10-year risk of death
due to CHD in this population was
strong, continuous, and graded over the
entire range of total cholesterol concen-
trations. Thus, current target goals for
LDL-C may lead to substantial under-
treatment of patients at risk for CHD
events.4

Aggressive Lowering 
of LDL-C Levels
Data from the Heart Protection Study5

conducted in the United Kingdom sup-
port the value of LDL-C lowering even in
patients with relatively low LDL-C
values at baseline. This study5 included
20,536 participants aged 40 to 80 years

cular disease, Framingham 10-year CHD
risk >20%1) is less than 100 mg/dL,
with a target of less than 70 mg/dL con-
sidered an option.1 However, data now
suggest that the physiologically normal
level of LDL-C and the level at which
atherogenesis is initiated is much lower.2

Although the average total choles-
terol level in US adults is 200 mg/dL,
mean values in individuals from hunter-
gatherer societies and in wild primates
range from 70 to 140 mg/dL.3 These
hunter-gatherer populations show no
evidence of atherosclerosis.2 Thus, it has
been estimated that LDL-C levels of 50
to 70 mg/dL are physiologically normal
and the levels for which humans are
genetically adapted.2 This notion is sup-
ported by data from the MRFIT (Mul-
tiple Risk Factor Intervention Trial)
study, involving more than 360,000 men

Current guidelines from the National
Cholesterol Education Program

Adult Treatment Panel III (NCEP ATP
III) state that the target low-density
lipoprotein cholesterol (LDL-C) level for
patients with established coronary heart
disease (CHD) or CHD risk equivalents
(eg, diabetes, peripheral or cerebral vas-

Rationale for Aggressive Lipid Lowering 
in High-Risk Patients
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Figure 1. Relationship between total cholesterol levels and rates of death due to coronary heart
disease (CHD) in 361,662 men screened for MRFIT (Multiple Risk Factor Intervention Trial).4

and 75 mg/dL in the intensive therapy
group. Overall, intensive treatment with
statins was associated with a 16% reduc-
tion in these clinical events (P=.00003).
Similarly, the pooled analysis found a
16% reduction in coronary death or any
cardiovascular event among those
receiving high-dose rather than standard-
dose statin therapy.6

Another analysis of the PROVE IT-
TIMI study evaluated the relationship
between achieved LDL-C concentrations
and clinical events among patients in the
intensive therapy arm.7 Patients were
stratified into subgroups by the LDL-C
concentration achieved at 4 months: >80
to 100 mg/dL, >60 to 80 mg/dL, >40
to 60 mg/dL, or ⩽40 mg/dL.7 The results
indicated that there was a relationship
between the achieved LDL-C levels and
the rates of the primary composite end
point, which included instances of any of
the following outcomes: death, myocar-
dial infarction, stroke, revascularization,
and unstable angina requiring hospital
admission.7 The rates of the primary
composite end point were 26.1%, 22.2%,
20.4%, and 20.4%, respectively, in the 4
LDL-C categories, showing that lower
LDL-C levels were associated with pro-
gressively lower risk.7 A multivariable
analysis found that the 2 groups with
the lowest LDL-C levels had significantly
lower end point rates than the >80 to
100 mg/dL group (the referent group
against which hazard ratios were calcu-
lated) (Figure 2) . Patients in the >40 to 60
mg/dL group achieved 33% risk reduc-
tion, compared with 39% in the ⩽40
mg/dL group.7

Data from the TNT trial also sup-
port intensive lipid-lowering therapy.8

Overall, these data suggest that further
clinical benefit is achieved by lowering
LDL-C concentrations to very low levels.8

The study8 included patients with estab-
lished CHD who had mean LDL-C levels
less than 130 mg/dL after an 8-week
open-label run-in period during which
they were treated with atorvastatin at 10
mg/d.8 During this period, LDL-C levels
were reduced to a mean of 98 mg/dL. At
the completion of this phase, patients
were randomized to continue atorvas-
tatin at 10 mg/d or to receive aggressive
therapy (atorvastatin, 80 mg/d).8 Results
indicated that aggressive therapy was

(Treating to New Targets), A-to-Z
(Aggrastat to Zocor), and IDEAL (Incre-
mental Decrease in Endpoints Through
Aggressive Lipid Lowering). A total of
27,548 patients were enrolled. 

Patients were randomly assigned to
receive standard-dose or high-dose statin.
The following regimens were used in
these studies6:

□ PROVE IT-TIMI 22: pravastatin (40
mg) vs atorvastatin (80 mg)

□ TNT: atorvastatin (10 mg vs 80 mg)
□ A-to-Z: placebo followed by simvas-

tatin (20 mg) vs simvastatin alone (40
mg increased to 80 mg)

□ IDEAL trial: simvastatin (20 mg
titrated to 40 mg) vs atorvastatin (80
mg)

More aggressive therapy was associated
with a statistically significant greater
reduction in LDL-C levels and an
improvement in clinical outcomes com-
pared with less aggressive therapy. Mean
LDL-C concentrations during treatment
ranged from 97 to 104 mg/dL in the stan-
dard therapy arms and from 65 to
81 mg/dL in the intensive therapy
groups. Overall in the pooled analysis,
mean LDL-C concentrations decreased
from 130 mg/dL at baseline to a mean of
101 mg/dL in the standard-dose group

with an increased 5-year risk of CHD
death due to prior disease (eg, myocar-
dial infarction or other CHD, occlusive
disease of noncoronary arteries, type 1
or type 2 diabetes, treated hypertension).
Notably, the total cholesterol threshold
level for entry into the study was
135 mg/dL or above, meaning that a
large number of patients with “normal”
cholesterol levels were allowed entry.
The results indicated that vascular events
(eg, total CHD, total stroke, revascular-
ization) were reduced by 24% in patients
receiving simvastatin compared with
those receiving placebo (P<.0001).
Importantly, the relative risk reduction
was similar across groups when results
were stratified by baseline LDL-C values.
The Heart Protection Study5 was one of
the first to demonstrate that treatment
of LDL-C levels considered “normal” is
associated with clinical benefit.

Cannon and colleagues6 conducted
a meta-analysis of trials comparing inten-
sive (high-dose) and moderate (standard-
dose) statin therapy in patients with
CHD or acute coronary syndromes.6 The
analysis included data from 4 trials com-
paring more vs less aggressive choles-
terol lowering: PROVE IT-TIMI 22
(Pravastatin or Atorvastatin Evaluation
and Infection Therapy—Thrombolysis
in Myocardial Infarction 22), TNT

Serum Cholesterol, mg/dL



Cohen • Rationale for Aggressive Lipid Lowering in High-Risk Patients JAOA • Supplement 3 • Vol 111 • No 4 • April 2011 • eS9

Figure 2. Coronary heart disease event rate by achieved low-density lipoprotein cholesterol
(LDL-C) levels from the PROVE IT-TIMI 22 (Pravastatin or Atorvastatin Evaluation and Infection
Therapy—Thrombolysis in Myocardial Infarction 22) study.6

Figure 3. Relationship between low-density lipoprotein cholesterol (LDL-C) levels and coronary
heart disease (CHD) events in patients with existing CHD (ie, secondary prevention). Reprinted
with permission from LaRosa et al.8 Abbreviations: 4S, Scandinavian Simvastatin Survival Study;
CARE, Cholesterol and Recurrent Events Trial; HPS, Heart Protection Study; LIPID, Long-Term
Intervention With Pravastatin in Ischaemic Disease; TNT, Treating to New Targets trial. 

or any indication that intensive therapy
was associated with an increase in per-
sistently elevated creatinine kinase levels
or with the development of rhabdomy-
olysis.8

In the PROVE IT-TIMI trial, there
was no apparent relationship between
the LDL-C level achieved and the devel-
opment of adverse events. These events
included muscle side effects (eg, myalgia,
myositis, elevated creatinine kinase
levels), elevated liver enzyme levels,
other adverse events (eg, hemorrhagic
stroke, retinal events, suicide or death
due to trauma), or treatment discontin-
uation related to adverse events.7 Overall,
the benefit-risk ratio of more vs less
aggressive lipid-lowering therapy is
favorable for secondary prevention. 

Primary Prevention 
Data from the primary care setting (ie,
patients with no preexisting CHD) also
indicate that there is a continuous and
positive relationship between LDL-C
concentrations and the risk of CHD
events (Table 1); these studies include
WOSCOPS (West of Scotland Coronary
Prevention Study), AFCAPS (Air Force
Coronary Atherosclerosis Prevention
Study), and ASCOT (Anglo-Scandina-
vian Cardiac Outcome Trial).2 For
example, the lipid-lowering arm of the

therapy group (atorvastatin, 10 mg/d).8

There was also a small but significant
increase in the rate of persistently ele-
vated liver transaminase levels in the
intensive therapy vs the standard therapy
group (1.2% vs 0.2%; P<.001). However,
there were no statistically significant dif-
ferences between treatment groups in
the rates of myalgia (4.8% vs 4.7%; P=.72)

associated with significantly lower LDL-
C concentrations than standard therapy
(77 vs 101 mg/dL).8 Aggressive therapy
was also associated with a 22% reduc-
tion in the composite clinical outcome of
death from CHD, nonfatal non–proce-
dure-related myocardial infarction, resus-
citation after cardiac arrest, or fatal or
nonfatal stroke (P<.001).8

Overall, the results of these studies
demonstrate that there is a relationship
between reduced LDL-C levels and
reduced CHD risk in the secondary pre-
vention setting (ie, in patients with pre-
existing CHD). Figure 3 summarizes the
relationship between LDL-C levels
during statin therapy and clinical event
rates in secondary prevention trials.
Notably, the relationship is relatively
linear and extends down to LDL-C 
concentrations substantially below
100 mg/dL.8

Although aggressive lowering of
LDL-C levels appears to reduce CHD
risk, the safety of this approach needs to
be considered. In the TNT trial, signifi-
cantly more patients receiving intensive
therapy (atorvastatin, 80 mg/day) expe-
rienced treatment-related adverse events
(8.1% vs 5.8%; P<.001) or discontinued
therapy because of treatment-related
adverse events (7.2% vs 5.3%; P<.001),
compared with those in the standard
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events has also been demonstrated in
nonpharmacologic intervention studies.
For example, the POSCH (Program on
the Surgical Control of the Hyperlipi-
demias) trial compared diet plus partial
ileal bypass with diet alone in adults
with a prior myocardial infarction and a
plasma cholesterol level of at least
220 mg/dL.11 At 5 years, ileal bypass
was associated with a number of clin-
ical benefits, including reductions in
overall mortality, mortality from
atherosclerotic CHD, and confirmed or
suspected myocardial infarction and
unstable angina.11 Regression analysis
demonstrated a linear relationship
between LDL-C levels and clinical end
points.12

Overall, the results of these studies
convincingly demonstrate that LDL-C
lowering is associated with a significant
reduction in CHD events, both in
patients with and patients without pre-
existing CHD. Although the absolute
benefit is greater in patients with CHD
(because they have a higher baseline
risk), the benefit is also clearly evident in
otherwise healthy individuals. Indeed,
there are few therapeutic areas in which
the proof of clinical benefit has been
demonstrated as clearly and convinc-
ingly as in lipid-lowering therapy. 

Treatment Recommendations
Current NCEP ATP III treatment guide-
lines were published in 2002 (with an
update in 2004)1 and therefore do not
reflect the more recent findings demon-
strating the benefit of intensive lipid-
lowering therapy. The studies discussed
in the present report and others will
most likely be addressed in the ATP IV
guidelines, scheduled to be released in
2011. Experts have speculated that
ATP IV will address several issues, such
as lowering goals for LDL-C in primary
and secondary prevention, the routine
use of CRP levels in risk stratification,
the use of other secondary targets (eg,
high-density lipoprotein cholesterol
[HDL-C], non–HDL-C, apolipoprotein B,
and LDL particle concentrations), and
the use of lifetime risk instead of 10-year
risk estimates. 

The current recommendations are
summarized in Table 2. For high-risk
patients (ie, those with CHD or CHD

Table 1. 
Relationship Between Low-Density

Lipoprotein Cholesterol (LDL-C) Levels 
and Coronary Heart Disease (CHD) Events

in the Primary Care Setting2

LDL-C, 
Study CHD Events, % mg/dL

� Statin

▫ ASCOT 2 90
▫ AFCAPS 3.8 120
▫ WOSCOPS 5.9 135
� Placebo

▫ ASCOT 3.5 124
▫ AFCAPS 5.8 153
▫ WOSCOPS 8.2 195

Abbreviations: AFCAPS, Air Force Coronary
Atherosclerosis Prevention Study; ASCOT, Anglo-
Scandinavian Cardiac Outcome Trial; WOSCOPS,
West of Scotland Coronary Prevention Study.

widen over time. Given that the trial was
discontinued early, the long-term bene-
fits of lipid-lowering therapy may be
even greater than the early results indi-
cate.

The most recent study evaluating
statin therapy in the primary prevention
setting was JUPITER (Justification for the
Use of Statins in Primary Prevention: An
Intervention Trial Evaluating Rosuvas-
tatin),10 which included 17,802 healthy
men and women with LDL-C levels less
than 130 mg/dL and high-sensitivity C-
reactive protein (CRP) levels of at least 2.0
mg/L. Participants were randomly
assigned to receive either rosuvastatin
(20 mg/d) or placebo, with a primary
end point of a first major cardiovascular
event (ie, nonfatal myocardial infarction,
nonfatal stroke, hospitalization for
unstable angina, arterial revasculariza-
tion procedure, or confirmed death from
cardiovascular causes).10 The trial was
stopped after 1.9 years because of a sta-
tistically significant benefit in favor of
rosuvastatin-treated patients. 

Patients receiving rosuvastatin expe-
rienced a 50% reduction in LDL-C con-
centrations (median at 12 months,
55 mg/dL) and a 37% reduction in high-
sensitivity CRP levels (median at
12 months, 2.2 mg/L).10 The rates for the
primary end point in the rosuvastatin
and placebo groups were 0.77 and 1.36
per 100 person-years of follow-up,
respectively, a 44% risk reduction for
rosuvastatin-treated individuals.10

Rosuvastatin was also associated
with significant reductions in the indi-
vidual components of the primary end
point, including fatal or nonfatal myocar-
dial infarction (54%), fatal or nonfatal
stroke (48%), arterial revascularization
or unstable angina (47%), and nonfatal
myocardial infarction, nonfatal stroke,
or death from cardiovascular causes
(47%).10 Other adverse events, such as
myopathy, hepatic injury, and cancer,
did not occur more frequently in the
rosuvastatin group, even though LDL-C
concentrations were less than 55 mg/dL
in half of patients and less than
44 mg/dL in 25%. As with secondary
prevention, the benefit-risk ratio for pri-
mary prevention is also very favorable.

In addition to these trials, the benefit
of lipid-lowering for reducing clinical

ASCOT study included 10,305 patients
aged 40 to 79 years who had hyperten-
sion and at least 3 other risk factors for
cardiovascular disease but were not con-
sidered hyperlipidemic by standard
guidelines (ie, total cholesterol
<251 mg/dL).9 Patients were randomly
assigned to receive atorvastatin 10 mg
(n=5168) or placebo (n=5137), and the
primary end point was nonfatal myocar-
dial infarction or fatal CHD. The trial
was stopped early after 3.3 years (instead
of continuing to the planned 5-year dura-
tion) because significantly fewer primary
events had occurred in the atorvastatin
group (n=100) than in the placebo group
(n=154).9 Rates for the primary end point
were 1.9% and 3.0%, respectively, for the
atorvastatin and placebo groups,
amounting to a 36% risk reduction for
atorvastatin-treated patients (P=.0005).9

Significant reductions in risk were
also achieved for individual components
of the primary end point, including fatal
or nonfatal stroke (27%; P=.024), total
cardiovascular events (21%; P=.0005),
and total coronary events (29%; P=.0005).
There were fewer deaths in the atorvas-
tatin group than in the placebo group
(185 vs 212 deaths), although the differ-
ence was not statistically significant.9

Notably, the reduction in clinical events
was evident early in the study, and the
difference between groups continued to
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Table 2.
NCEP ATP III Goals and Initiation Levels for Therapeutic Lifestyle Changes (TLC) 

and Drug Therapy by Risk Category13

LDL-C, mg/dL

Initiation Level Initiation Level 
Risk Category Goal for TLC for Drug Therapy 

High risk: CHD or CHD risk <100 ⩾100 ⩾100 (<100: consider
equivalents (10-year risk, >20%) (optional: <70) drug options)
Moderately high risk:  <130 NA ⩾130 (100-129:
⩾2 risk factors (optional: 100) consider drug options)
(10-year risk, 10%-20%)
Moderate risk: ⩾2 risk factors <130 NA ⩾160
(10-year risk, <10%) 
Lower risk: 0-1 risk factor <160 NA ⩾190 (160-189: drug 

therapy optional) 

Abbreviations: CHD, coronary heart disease; LDL-C, low-density lipoprotein cholesterol; NA, not applicable;
NCEP ATP III, National Cholesterol Education Program Adult Treatment Panel III.

Figure 4. Low-density lipoprotein (LDL) cholesterol lowering potential of various statins at dif-
ferent doses.15

classes of drugs in addition to statins
include bile acid sequestrants, nicotinic
acid, fibrates, and selective cholesterol
absorption inhibitors, with each having
advantages and therapeutic niches.1 Bile
acid sequestrants have additive lipid-
lowering effects relative to statins and
lack systemic toxicity because they are
not absorbed. Nicotinic acid is effective
for reducing LDL-C and triglyceride
levels, and for raising HDL-C levels, but
its long-term use can be limited by
adverse events, particularly flushing.1

Fibrates are generally used for lowering
elevated levels of triglycerides, because
their potential to lower LDL-C levels is
modest.1 Selective cholesterol absorption
inhibitors have shown moderate reduc-
tions (<20%) in LDL-C levels when used
as monotherapy and may be used in
combination with statins (enabling statin
doses to be reduced) or in place of them
in statin-intolerant patients.1

Conclusion 
There are now convincing data that
aggressive lipid lowering is effective for
reducing the risk of CHD events and
overall mortality in various populations.
The benefit is greatest in patients at high
risk (ie, those with CHD or CHD risk
equivalents) but has also been demon-
strated in otherwise healthy individuals.
Evidence indicates that there is a linear
relationship between lipid levels and the

Patients without CHD but with multiple
risk factors and a 10-year risk of more
than 20% should be treated similarly.
Based on their demonstrated ability to
reduce LDL-C levels and improve clin-
ical outcomes, statins are generally con-
sidered the drug of first choice.1 The rel-
ative degrees of LDL-C-lowering
potential for different statins are sum-
marized in Figure 4.15

If LDL-C goals are not achieved
within 6 weeks with initial drug therapy,
treatment should be intensified, either
by increasing the statin dose or by adding
another lipid-lowering agent.1 The major

risk equivalents), the recommended
LDL-C goal is less than 100 mg/dL. An
LDL-C goal of less than 70 mg/dL is a
therapeutic option for these patients and
should be encouraged, particularly in
patients at very high risk. If the LDL-C
level is 100 mg/dL or greater in high-
risk patients, a lipid-lowering drug
should be administered in conjunction
with therapeutic lifestyle changes (TLC).13

For moderately high-risk patients (ie,
those with ⩾2 risk factors), the LDL-C
goal is less than 130 mg/dL, with an
optional target of 100 mg/dL. When the
LDL-C level in these patients is between
100 and 129 mg/dL at baseline or with
TLC, an LDL-C–lowering agent designed
to lower concentrations to less than 100
mg/dL is a therapeutic option.13 More
recent guidelines from the American
Heart Association and American Col-
lege of Cardiology (AHA/ACC), pub-
lished in 2006, recommend an LDL-C
goal of less than 100 mg/dL for all
patients with CHD.14 These guidelines
further state that an LDL-C level of less
than 70 mg/dL is a reasonable goal for all
patients with CHD.

The NCEP ATP III guidelines rec-
ommend intensive LDL-C lowering with
TLC in all patients who have elevated
levels. For patients with CHD or CHD
risk equivalents, a cholesterol-lowering
drug should be added to TLC in all
patients with LDL-C levels of 100 mg/dL
or higher and is an option for those LDL-
C levels in the range of 70 to 99 mg/dL.1

Statin, mg



Cohen • Rationale for Aggressive Lipid Lowering in High-Risk PatientseS12 • JAOA • Supplement 3 • Vol 111 • No 4 • April 2011

cular events in men and women with elevated C-
reactive protein. N Engl J Med. 2008;359(21):2195-
2207.

11. Buchwald H, Varco RL, Boen JR, et al. Effec-
tive lipid modification by partial ileal bypass
reduced long-term coronary heart disease mor-
tality and morbidity: 5-year posttrial follow-up
report from the POSCH. Program on the Surgical
Control of the Hyperlipidemias. Arch Intern Med.
1998;158(11):1253-1261.

12. Buchwald H, Boen JR, Nguyen PA, Williams SE,
Matts JP. Plasma lipids and cardiovascular risk: a
POSCH report. Program on the Surgical Control of
the Hyperlipidemias. Atherosclerosis. 2001;154(1):
221-227.

13. Grundy SM, Cleeman JI, Merz CN, et al; National
Heart, Lung, and Blood Institute; American Col-
lege of Cardiology Foundation; American Heart
Association. Implications of recent clinical trials for
the National Cholesterol Education Program Adult
Treatment Panel III guidelines. Circulation. 2004;
110(2):227-239.

14. Smith SC Jr, Allen J, Blair SN, et al; AHA/ACC;
National Heart, Lung, and Blood Institute. AHA/ACC
guidelines for secondary prevention for patients
with coronary and other artherosclerotic vascular
disease: 2006 update: endorsed by the National
Heart, Lung, and Blood Institute. Circulation. 2006;
113(19):2363-2372.

15. Jones PH, Davidson MH, Stein EA, et al; STELLAR
Study Group. Comparison of the efficacy and safety
of rosuvastatin versus atorvastatin, simvastatin,
and pravastatin across doses (STELLAR* trial). Am
J Cardiol. 2003;92(2):152-160.

Trial (MRFIT). JAMA. 1986;256(20):2823-2828.

5. Heart Protection Study Collaborative Group.
MRC/BHF Heart Protection Study of cholesterol
lowering with simvastatin in 20,536 high-risk indi-
viduals: a randomised placebo-controlled trial.
Lancet. 2002;360(9326):7-22.

6. Cannon CP, Steinberg BA, Murphy SA, Mega JL,
Braunwald E. Meta-analysis of cardiovascular out-
comes trials comparing intensive versus moderate
statin therapy. J Am Coll Cardiol. 2006;48(3):438-
445.

7. Wiviott SD, Cannon CP, Morrow DA, Ray KK,
Pfeffer MA, Braunwald E; PROVE IT-TIMI 22 Inves-
tigators. Can low-density lipoprotein be too low?
The safety and efficacy of achieving very low low-
density lipoprotein with intensive statin therapy: a
PROVE IT-TIME 22 substudy. J Am Coll Cardiol.
2005;46(8):1411-1416.

8. LaRosa JC, Grundy SM, Waters DD, et al; Treating
to New Targets (TNT) Investigators. Intensive lipid
lowering with atorvastatin in patients with stable
coronary disease. N Engl J Med. 2005;352(14):1425-
1435.

9. Sever PS, Dahlof B, Poulter NR, et al; ASCOT
investigators. Prevention of coronary and stroke
events with atorvastatin in hypertensive patients
who have average or lower-than-average choles-
terol concentrations, in the Anglo-Scandinavian
Cardiac Outcomes Trial—Lipid Lowering Arm
(ASCOT-LLA): a multicentre randomized controlled
trial. Lancet. 2003;361(9364):1149-1158.

10. Ridker PM, Danielson E, Fonseca FAH, et al;
JUPITER Study Group. Rosuvastatin to prevent vas-

risk of CHD events, suggesting that LDL-
C concentrations below 70 mg/dL are
optimal. New NCEP ATP guidelines, to
be published in 2011, are likely to reflect
this more aggressive approach. Fortu-
nately, a variety of therapeutic options
are allowing a greater proportion of
patients to achieve their LDL-C treat-
ment goals. 
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Improving clinical outcomes in
patients at high risk for coronary heart

disease (CHD) requires a multimodal
approach. This is especially important in
patients with the constellation of
metabolic risk factors that are generally
considered to constitute the metabolic
syndrome1: 

□ abdominal obesity
□ atherogenic dyslipidemia
□ hypertension
□ insulin resistance 

(with or without glucose intolerance)
□ prothrombotic state
□ proinflammatory state 

The metabolic syndrome is closely
related to the generalized metabolic dis-
order of insulin resistance, although the
mechanistic links between the two are
complex.1 The syndrome is associated
with an elevated risk of CHD at all levels
of low-density lipoprotein cholesterol
(LDL-C), a risk considered equal in mag-
nitude to that of cigarette smoking.1

Because of this risk level, treatment
guidelines increasingly focus on man-
agement of metabolic syndrome.1

For example, the Clinical Outcomes

Utilizing Revascularization and Aggres-
sive Drug Evaluation (COURAGE) trial2

established therapeutic goals for all of
the major components of the metabolic
syndrome (Table 1). This study was a ran-
domized trial of patients in stable con-
dition who had objective evidence of
myocardial ischemia and significant coro-
nary artery disease. The study compared
optimal medical therapy (ie, intensive
pharmacologic therapy and lifestyle inter-
vention) alone with optimal medical
therapy plus percutaneous coronary
intervention for reducing the risk of car-
diovascular events. The study found that,
as an initial management strategy in
patients with stable coronary artery dis-
ease, percutaneous coronary interven-
tion did not reduce the risk of death,
myocardial infarction, or other major car-
diovascular events when added to

William H. Smiley III, DO

Improving clinical outcomes in patients at high risk for coronary heart dis-
ease (CHD) requires a multimodal approach, especially in patients with the
metabolic risk factors that constitute the metabolic syndrome, which is asso-
ciated with an elevated risk of CHD at all levels of low-density lipoprotein
cholesterol (LDL-C). Achieving optimal clinical outcomes requires a com-
prehensive and aggressive therapeutic plan that includes pharmacotherapy
and lifestyle changes. Effective pharmacotherapy for components of the
metabolic syndrome (eg, hypertension, elevated LDL-C levels, prothrom-
botic state) is important in improving clinical outcomes, as is pharma-
cotherapy for glycemic control in patients with diabetes. Therapeutic
lifestyle changes recommended for treatment of metabolic syndrome
include smoking cessation, exercise programs, nutritional counseling, and
weight control. Patient questionnaires are an effective way to help tailor
recommendations to individual patients and thereby increase compli-
ance. Clinicians can also help motivate patients by offering practical tips
for modifying diet and eating habits and explaining all the benefits of exer-
cise. These combined approaches can be used to help more patients
achieve their lipid goals, and new pharmacologic therapies currently
under investigation may further expand available treatment options.

J Am Osteopath Assoc. 2011;111(4 suppl 3):eS13-eS17

This supplement was developed in part from a
symposium held on Monday, October 25, 2010,
in conjunction with the American Osteopathic
Association’s 115th Annual Osteopathic Medical
Conference and Exposition in San Francisco, Cali-
fornia. This article was developed with assistance
from Impact Education, LLC. The author approved
the final article and all of its contents.

Dr Smiley is a professor emeritus of medicine
(cardiology) at Emory University School of
Medicine.

Financial Disclosures: Dr Smiley reports that he
has served on the speakers bureau for Merck &
Co, Inc. 

Address correspondence to William H. Smiley
III, DO, President and CEO, Amelia Island Preven-
tive Cardiology Institute, 1527 Piper Dunes Pl, Fer-
nandina, FL 32034-6619.

E-mail: billsmileyiii@aol.com 

Getting Patients to Their Lipid Targets: 
A Practical Approach to Implementing 
Therapeutic Lifestyle Changes 



optimal medical therapy.2 The results
underscored the importance of targeting
components of the metabolic syndrome
with pharmacologic therapy and thera-
peutic lifestyle changes (TLC).

Pharmacotherapeutic
Considerations 
Effective pharmacotherapy for the com-
ponents of the metabolic syndrome is
important in improving clinical outcomes.
In particular, lowering blood pressure
with antihypertensive agents, lowering
LDL-C levels with statins, and managing
the prothrombotic state with aspirin are
well-established methods of reducing the
risk of CHD.1 Although a full review of
pharmacologic management of the
metabolic syndrome is beyond the scope
of the present review, a few general con-
siderations are important. 

For the management of hyperten-
sion in patients with diabetes mellitus,
agents that target the renin-angiotensin
system, such as angiotensin-converting
enzyme inhibitors (ACEIs), are preferred
(or angiotensin receptor blockers when
ACEIs are not tolerated).3 When com-
bination therapy is required, combining
an ACEI with a calcium channel blocker
is a reasonable choice. This recommen-
dation is based partly on the results of
the Avoiding Cardiovascular Events in
Combination Therapy in Patients Living
With Systolic Hypertension (ACCOM-
PLISH) trial, in which the combination
of benazepril plus amlodipine was supe-
rior to benazepril plus hydrochloroth-
iazide for reducing cardiovascular
events in patients with diabetes and
hypertension.4

Pharmacotherapy for glycemic con-
trol in patients with diabetes is another
important component of care and is asso-
ciated with a decreased risk of diabetes-
related complications.3 Guidelines from
the American Diabetes Association rec-
ommend the initiation of metformin
therapy in combination with TLC at diag-
nosis and supplementation with addi-
tional agents to achieve the target glyco-
sylated hemoglobin level of less than 7%
in most patients.3 These guidelines state
that the choice of specific glucose-low-
ering agents should be individualized
for each patient, taking into account the
ability of the agent to lower glycosylated

hemoglobin, safety and tolerability, ease
of use, long-term adherence, cost, and
nonglycemic effects.3 Metformin remains
the cornerstone of therapy and is one of
the few agents that has been clearly
shown to be effective for diabetes pre-
vention.3,5 Several classes of drugs are
associated with weight loss (eg,
glucagon-like peptide-1 agonists, pram-
lintide) or to be weight neutral (met-
formin, dipeptidyl peptidase-4 inhibi -
tors).5 In contrast, other agents, such as
thiazolidinediones, sulfonylureas, and
insulin, are associated with weight gain5

(Table 1). In addition, thiazolidinediones
are associated with fluid retention,
increased risk of congestive heart failure,
and possibly myocardial infarction
(rosiglitazone).5

Based on their proven ability to
substantially lower LDL-C levels and
to reduce the risk of clinical events,
statins are the drug of choice for
patients with hyperlipidemia. In
patients who do not achieve lipid treat-
ment goals with initial statin therapy,
there are a number of options (Table 2).
Doubling the dose of the statin pro-
duces a modest additional improve-
ment in lipid parameters, but the ben-
efit may not be sufficient to get patients
to their goal. Bile acid sequestrants
lower LDL-C levels additively in com-
bination with statins and lack systemic
toxicity, but they are associated with
gastrointestinal symptoms and tend to
raise serum triglyceride levels.1 Niacin
produces a favorable effect across the
entire lipid profile, raising high-den-
sity lipoprotein cholesterol levels and
decreasing levels of LDL-C, lipopro-
tein(a), and triglycerides. However,
compliance is a problem because of
adverse effects (eg, flushing, gastroin-
testinal symptoms).1 Fibrates are espe-
cially effective for lowering triglyceride
concentrations.1 The addition of eze-
timibe to a statin is also an effective
option. For example, the combination of
rosuvastatin plus ezetimibe significantly
increases the likelihood of achieving
LDL-C goals.8 However, because such
combinations are associated with
increased costs and might decrease
compliance, the use of a fixed-dose
statin combination (eg, simvastatin-eze-
timibe) is a reasonable option.8

Therapeutic Lifestyle Changes
Therapeutic lifestyle changes (TLC) are
important elements of treatment for
patients with most major components of
the metabolic syndrome (eg, dyslipi-
demia, hypertension, insulin resistance).
Therapeutic lifestyle changes have 4
major constituents, as follows:

□ smoking cessation
□ exercise programs
□ nutritional counseling
□ weight control

These components can be simplified for
patients into an easy-to-remember sound
bite: “Eat smart, eat less, and move
more.” Weight loss achieved through
TLC is associated with improvements
in diabetes control, hypertension, and
lipid parameters.9 “Eating smart” also
means eating the right kinds of food,
and the Mediterranean diet is a good
option for decreasing cardiovascular
risk.10,11 For example, the Lyon Diet
Heart Study was a secondary preven-
tion study designed to evaluate whether
a Mediterranean-type diet could reduce
the rate of recurrence after a first myocar-
dial infarction, compared with a pru-
dent Western-style diet.10 After a mean
follow-up of approximately 4 years,
patients in the Mediterranean diet group
achieved statistically significant reduc-
tions in all-cause and cardiovascular
mortality (P=.01) and in the combina-
tion of recurrent myocardial infarction
and cardiac death (P=.0001).10 There was
an absolute 32% reduction (14 vs 44
events) for the combined end point of
recurrent myocardial infarction and car-
diac death.10 This dramatic reduction in
risk exceeds that achieved in statin trials
and underscores the value of TLC in the
therapeutic regimen. 

Figure 1 illustrates the differences
between the Mediterranean diet pyramid
and the United States Department of
Agriculture food pyramid. The most
important difference between these pyra-
mids is the increased importance of fish
consumption in the Mediterranean
pyramid. In addition, there is a big
emphasis in the Mediterranean pyramid
on increasing the intake of fruits and veg-
etables. This increase is supported by
results from the Nurses’ Health Study
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and the Health Professionals’ Follow-up
Study,12 which evaluated 84,251 women
aged 34 to 59 years, followed for 14 years,
and 42,148 men aged 40 to 75 years, fol-
lowed for 8 years. Increased intake of
fruits and vegetables was associated with
a progressive decrease in the risk for
CHD, with a 20% risk reduction in the
highest quintile compared with the
lowest quintile.12 Each serving of fruits or
vegetables was associated with a 4%

lower risk for CHD, with green leafy veg-
etables and vitamin C–rich fruits and
vegetables having the greatest benefit.
Dietary whole grains and fiber have also
been demonstrated to reduce CHD
events. A pooled analysis of 10 clinical
trials found that each 10-g incremental
increase in total dietary fiber intake was
associated with a 14% decreased relative
risk for all coronary events and a 27%
decreased risk of coronary death.13

Achieving Maximal Reductions 
in Cardiovascular Risk
Achieving optimal clinical outcomes
requires a comprehensive and aggres-
sive therapeutic plan. In other words,
pharmacotherapy and TLC both need
to be used, with both components being
approximately equally important.
Failure to implement all the components
of the plan will result in failure to achieve
maximal reductions in future cardio-
vascular events.

Despite the conservative recom-
mendations of the National Cholesterol
Education Program ATP III, treatment
should be considered in all men older
than 45 years and all women older than
55 years.1 Treatment goals should also
be aggressive because, as discussed ear-
lier, there is a clear relationship between
lower concentrations of LDL-C and
improved clinical outcomes. Another
major impetus for overcoming the clinical
inertia for initiating aggressive therapy is
the likelihood that insurance and gov-
ernmental reimbursement rates in the
future will be tied to quality-of-care
markers. Physician reimbursements will
be affected by the ability of clinicians to
get their patients to targets established
by national guidelines. 

Enhancing the Likelihood 
of Successful TLC Implementation 
Questionnaires
Persuading patients to embrace an effec-
tive TLC program is challenging; simply
telling them to eat better and exercise
more is usually not effective. Patient
questionnaires are an effective way to
increase patient acceptance of TLC pro-
grams by allowing the recommendations
to be tailored to individual patients.
Potential questions to be asked of patients
are listed in Figure 2.

Patient Education: Clinical Pearls
It is important to discuss the patient’s
eating schedule and to emphasize the
value of eating breakfast. Skipping break-
fast drives nighttime eating, which can
cause patients to skip breakfast. When
breakfast is skipped, lunch becomes
breakfast, dinner becomes lunch, and the
late-night snack becomes dinner, causing
the cycle to continue. The importance of
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Table 1. 
Risk Factor Goals From the Clinical Outcomes Utilizing Revascularization 

and Aggressive Drug Evaluation (COURAGE) Trial2

Variable Goal

■ Smoking Cessation

■ Total dietary fat/saturated fat <30%/<7% of calorie intake

■ Dietary cholesterol <200 mg/d

■ LDL-C (primary goal) 60-85 mg/dL

■ HDL-C (secondary goal) >40 mg/dL

■ Triglycerides (secondary goal) <150 mg/dL

■ Physical activity 30-45 min of moderate-intensity activity,
5 times per week

■ Body mass index (BMI)

□ Initial, 25-27 <25

□ Initial, >27.5 10% relative weight loss

■ Blood pressure <130/85 mm Hg 

■ Diabetes HbA1c <7.0%

Abbreviations: HbA1c, glycosylated hemoglobin; HDL-C, high-density lipoprotein cholesterol; 
LDL-C, low-density lipoprotein cholesterol.

Table 2. 
Drug Effects of Therapeutic Options for Patients Who Do Not Achieve 

Lipid Goals With Statin Monotherapy1,6,7

Decrease Decrease in Increase
Drug Class in LDL-C, % Triglycerides, % in HDL-C, % 

Double statin dose 6 2-12 2% decrease 
to 2% increase

Ezetimibe 25 14 NS

Niacin 5-25 20-50 15-35

Bile acid sequestrant 15-30 No effect 3-5

Fibrate 5-20 20-50 10-35

Abbreviations: HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; 
NS, not significant.



breakfast should be stressed—based on
my expertise, eating breakfast is clearly
associated with weight loss. It is also
important to educate patients on the role
of visceral obesity in the development
of metabolic manifestations. Patients
should understand that visceral fat cells
are involved in the production of inflam-
matory proteins and the development
of insulin resistance, elevated blood
sugar, hypertension, and dyslipidemia
and that, based on my expertise, rela-
tively modest reductions in weight (eg,
10%) can result in a 33% reduction in vis-
ceral fat and have a very positive effect on
the lipid profile and insulin resistance. 

Patients also need to understand
that the calories consumed in liquids can
often be substantial. A dietary diary that
lists the time, location, portion size, and
calories of everything consumed—
including liquids—can be an excellent
approach. Downloadable Internet appli-
cations (eg, www.myplate.com) can also
be used to determine the caloric content
of specific food portions. 

Specific eating tips for patients
include having an apple before lunch,
which will decrease the number of calo-
ries consumed during the meal. Fiber
intake can be increased by sprinkling a

high-fiber breakfast cereal (eg, Fiber One)
on low-fat yogurt as a bedtime snack.
Patients should also be encouraged to
eat only in a designated spot. Refraining
from eating in other places can help break
a number of bad eating habits. 

Explaining the benefits of exercise
to patients can help motivate them. Most
patients are aware of the benefits of exer-
cise for reducing cardiovascular risk, but
emphasizing other benefits can be
helpful. The effect of exercise on
metabolic abnormalities—rather than as
the key to weight reduction—should be
stressed. Most patients do not know that,
beginning at about age 45 years, they
lose almost 1% in muscle mass per year.14

Patients should also be reminded of the
potential benefits of exercise for main-
taining cognitive function and reducing
the risk of osteoporosis. Furthermore,
exercise is helpful for maintaining flexi-
bility and is a good stress reducer. 

It is important to discuss pharma-
cotherapy and TLC at each office visit to
underscore the importance of these treat-
ments, and there are a number of spe-
cific things patients can be told to help
improve their compliance with therapy.
Patients should be reminded that their
medications are not necessarily pre-

scribed to make them feel better but to
reduce their risk potential for heart attack
and stroke. The establishment of target
levels and the use of “report cards” (with
smiley face stickers for good results) are
important morale boosters. Relating per-
sonal experiences with successful therapy
and stressing that the benefits of phar-
macotherapy far outweigh the risk are
also useful ways to motivate patients.
Finally, recognize that cost is an impor-
tant factor in patient compliance. 

Future Therapies
A wide range of pharmacologic thera-
pies are currently under clinical inves-
tigation. These include agents that work
at different points in cholesterol syn-
thesis (eg, squalene synthase inhibitors),
affect intestinal lipid transport (eg,
microsomal triglyceride transfer protein
inhibitors), stimulate hepatic LDL recep-
tors and potentially amplify several
steps in reverse cholesterol transport
(eg, thyromimetics), or target apolipo -
protein B production genetic determi-
nants (eg, antisense oligonucleotides),
as well as bile acid transport inhibitors,
anti-inflammatory agents, immuniza-
tions against oxidized LDL, and selec-
tive D prostanoid 1 inhibitors. The
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Figure1. Dietary recommendations from United States Department of Agriculture (USDA) food pyramid (A) vs the Mediterranean food pyramid (B). 
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development of these newer agents will
increase the available treatment options
and may help more patients achieve
their lipid goals.

Conclusion
The benefit and importance of lowering
LDL-C levels is increasingly clear; there-
fore, LDL-C target goals should be
aggressive. To achieve these goals, mul-
tifactoral interventions—not just a phar-
macologic approach—are required to
realize maximal reductions in cardio-
vascular risk. However, getting patients
to their goals requires a concerted and
systematic effort. Patient education is
the key to changing behavior and
improving compliance with prescribed
therapeutic regimens. Questionnaires
are a useful tool to help create individ-
ualized plans for patients to successfully
implement TLC, and using easy-to-
remember “sound bites” at every patient
visit can also help drive home impor-

tant concepts. By incorporating these
approaches into everyday clinical prac-
tice, the attainment of target LDL-C 
concentrations can be improved, helping
to optimize clinical outcomes.

References
1. National Heart, Lung, and Blood Institute,
National Institutes of Health. Third Report of the
Expert Panel on Detection, Evaluation, and Treat-
ment of High Blood Cholesterol in Adults (ATP III
final report). NIH Publication No. 02-521. Wash-
ington, DC: US Department of Health and Human
Services; September 2002. http://www.nhlbi.nih
.gov/guidelines/cholesterol/atp3full.pdf. Accessed
March 30, 2011.

2. Boden WE, O’Rourke RA, Teo KK, et al;
COURAGE Trial Research Group. Optimal medical
therapy with or without PCI for stable coronary
disease. N Engl J Med. 2007;356(15):1503-1516.

3. American Diabetes Association. Standards of
medical care in diabetes—2010. Diabetes Care.
2010;33(suppl 1):S11–S61.

4. Weber MA, Bakris GL, Jamerson K, et al; ACCOM-
PLISH Investigators. Cardiovascular events during
differing hypertension therapies in patients with
diabetes. J Am Coll Cardiol. 2010;56(1):77-85. 

5. Nathan DM, Buse JB, Davidson MD, et al; Amer-
ican Diabetes Association; European Association
for Study of Diabetes. Medical management of
hyperglycemia in type 2 diabetes. A consensus
algorithm for the initiation and adjustment of
therapy: a consensus statement of the American
Diabetes Association and the European Associa-
tion for the Study of Diabetes. Diabetes Care.
2009;32(1):193-203.

6. Ezetimibe prescribing information. North Wales,
PA: Merck/Schering-Plough Pharmaceuticals, 
July 2009.

7. Jones PH, Davidson MH, Stein EA, et al; STELLA
Study Group. Comparison of the efficacy and safety
of rosuvastatin versus atorvastatin, simvastatin,
and pravastatin across doses (STELLAR* trial). Am
J Cardiol. 2003;92(2):152-160.

8. Ballantyne CM, Weiss R, Moccetti T, et al;
EXPLORER Study Investigators. Efficacy and safety
of rosuvastatin 40 mg alone or in combination
with ezetimibe in patients at high risk of cardio-
vascular diseases (results from the EXPLORER study).
Am J Cardiol. 2007;99(5):673-680.

9. Look AHEAD Research Group. Reduction in
weight and cardiovascular disease risk factors in
individuals with type 2 diabetes: one-year results of
the look AHEAD trial. Diabetes Care. 2007;30(6):
1374-1383.

10. De Lorgeril M, Salen P, Martin JL, Monjaud I,
Delaye J, Mamelle N. Mediterranean diet, tradi-
tional risk factors, and the rate of cardiovascular
complications after myocardial infarction: final
report of the Lyon Diet Heart Study. Circulation.
1999;99(6):779-785.

11. Trichopoulou A, Costacou T, Bamia C, 
Trichopoulos D. Adherence to a Mediterranean
diet and survival in a Greek population. N Engl J
Med. 2003;348(26):2599-2608. 

12. Joshipura KJ, Hu FB, Manson JE, et al. The effect
of fruit and vegetable intake on risk for coronary
heart disease. Ann Intern Med. 2001;134(12):
1106-1114.

13. Pereira MA, O’Reilly E, Augustsson K, et al.
Dietary fiber and risk of coronary heart disease: a
pooled analysis of cohort studies. Arch Intern Med.
2004;164(4):370-376.

14. Low protein + low exercise = sarcopenia. United
States Department of Agriculture Web site.
http://www.ars.usda.gov/is/AR/archive/may05/sarco0
505.htm. Accessed April 26, 2011.

Smiley • Getting Patients to Their Lipid Targets JAOA • Supplement 3 • Vol 111 • No 4 • April 2011 • eS17

Figure 2. Potential questions physicians can ask patients and corresponding recommendations to
more effectively increase patient acceptance of programs related to therapeutic lifestyle changes.

Question Plan of Action 

Are you ready to change your lifestyle? If not, do not prescribe therapy; rather, 
focus on increasing the patient’s awareness 
of his or her risk.

Is cost an issue? If so, low-cost options are available 
(eg, WeightWatchers, 
Cardiometabolic Support Network
[https://www.cmsnonline.com]).

Do you have time to plan and prepare meals? If so, any plan is an option; if not, 
consider meal replacements 
(eg, Jenny Craig, lean frozen entrees).

Do you eat for emotional reasons? If yes, Overeaters Anonymous or working 
with a therapist or registered dietitian 
will be more effective.

Do you have access to a local track, mall, or gym? A safe, accessible, and affordable place 
to be active is important.

Do you have internet access Internet weight-loss support programs 
and feel comfortable using it? (eg, LivestrongTM.com, chat rooms, 

Weight Watchers online, CMSNonline, 
eDiets) are useful.

Do you prefer working in groups or individually? For a group setting, programs such as 
Weight Watchers are good; a registered 
dietitian may be a good choice for 
individualized help.



eS18 • JAOA • Supplement 3 • Vol 111 • No 4 • April 2011 CME Quiz

3. The increased risk of CHD in patients
with the metabolic syndrome is equiv-
alent to that of patients with which of the
following characteristics:
□ (a) cigarette smoking
□ (b) obesity
□ (c) prior myocardial infarction
□ (d) prior stroke

4. Based on their proven ability to 
substantially lower LDL-C and to reduce
clinical events, which of the following
medications is most appropriate for 
the treatment of patients with hyper-
lipidemia: 
□ (a) bile acid sequestrants
□ (b) calcium channel blockers
□ (c) niacin
□ (d) statins

5. Which of the following therapeutic
lifestyle changes is important for most of
the major components of the metabolic
syndrome:
□ (a) exercise
□ (b) smoking cessation
□ (c) weight control
□ (d) all of the above

6. Which of the following tools is an
effective way to increase patient accep-
tance of therapeutic lifestyle change 
programs:
□ (a) discussion of pharmacotherapy 

and lifestyle at each visit
□ (b) food diaries
□ (c) specific eating tips
□ (d) questionnaires

7. Which of the following patients is
likely to be considered at very high risk
for CHD:
□ (a) a patient with a history 

of CHD
□ (b) a patient with 2 or more 

risk factors
□ (c) a patient with a 10-year 

Framingham score 
of greater than 20%

□ (d) all of the above

8. According to data from the American
Osteopathic Association Clinical 
Assessment Program, what is the most
common physician response to patients
with elevated LDL-C levels?
□ (a) add a new lipid-lowering 

medication
□ (b) encourage diet and weight loss
□ (c) increase dose of the existing 

lipid-lowering medication
□ (d) recheck of the LDL-C value♦

The purpose of this quiz is to provide a convenient means for osteopathic physicians
to assess their understanding of the scientific content in the April 2011 supplement
to JAOA—The Journal of the American Osteopathic Association.

To apply for 2 hours of Category 1-B continuing medical education (CME) credit,
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online will be graded and credited to members’ CME activity reports.

Alternatively, osteopathic physicians can complete the quiz below and mail it to
the following address by October 31, 2012:

1. Current target goals for low-density
lipoprotein cholesterol (LDL-C) may
lead to ____________ of patients at risk
for coronary heart disease (CHD)
events.
□ (a) slight overtreatment
□ (b) slight undertreatment
□ (c) substantial overtreatment
□ (d) substantial undertreatment

2. According to recent evidence, LDL-C 
concentrations less than which of the
following are considered optimal:
□ (a) 50 mg/dL
□ (b) 60 mg/dL
□ (c) 70 mg/dL
□ (d) 80 mg/dL
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