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Despite the availability of the National Cholesterol Education Program Adult
Treatment Panel (ATP) guidelines for the management of hyperlipidemia since
1988, most patients do not achieve their target low-density lipoprotein
cholesterol (LDL) goals.  With the publication of the most recent guidelines
(ATP III), which contain more aggressive treatment recommendations, the
cholesterol treatment gap is likely to widen further.  Factors responsible for
patients not receiving adequate treatment include a lack of focus on
asymptomatic diseases, time and reimbursement constraints, inadequate
training, a reluctance to prescribe aggressive treatment regimens, and poor
communication among health care professionals.  Results of several studies
evaluating intervention programs indicate that pharmacists can play a key role
in improving cholesterol management whether in lipid clinics, community
pharmacies, or hospitals.  In these intervention programs, pharmacists
provided a wide range of functions that included reviewing the medical
history, monitoring laboratory values, selecting lipid-lowering therapies, and
educating patients regarding drug therapies and the importance of
compliance.  These interventions produced significant improvements in lipid
parameters and in the number of patients who achieved LDL treatment goals.
Most important, these interventions were associated with decreases in clinical
events.  Pharmacist intervention also was highly cost-effective and time
efficient.  These results suggest that pharmacists are in a unique position and
possess the requisite skills to improve the treatment of patients with
hyperlipidemia.
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Conclusions

Although the National Cholesterol Education
Program (NCEP) has had guidelines for the
detection, evaluation, and treatment of
hyperlipidemia since 1988 (Adult Treatment
Panels [ATP] I, II, and III),1–3 a significant
cholesterol treatment gap remains.  Many
patients receive no therapy, and among those
who do, most are not achieving the low-density
lipoprotein cholesterol (LDL) treatment goals
suggested by the NCEP.  For example, an
evaluation of data from the National Registry of
Myocardial Infarction, which assessed the records
of more than 138,000 patients discharged with a
diagnosis of acute myocardial infarction from
1998–1999, showed that only 31.7% of patients
were prescribed lipid-lowering therapy on
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discharge.4 The rate of lipid-lowering therapy
remained low (41.7%), even among those with a
documented history of hypercholesterolemia.4 In
the Lipid Treatment Assessment Project (L-TAP),
only 38% of patients receiving lipid-lowering
therapy achieved their NCEP-specified LDL
target level.5 The achievement of target goals
correlated significantly with the degree of risk for
a cardiac event.  Among patients with preexistent
coronary heart disease (CHD), 82% did not
achieve target LDL goals.  For those without
CHD but with two or more risk factors, 63% of
patients did not achieve their target LDL goal.
Similar results were obtained in the National
Health and Nutrition Examination Survey, in
which 82.5% of those with CHD and 54.6% of
those with two or more risk factors did not reach
their LDL goal.6

With the publication of the latest ATP III
guidelines and their emphasis on aggressive
therapy among those at risk for CHD events, the
treatment gap widened.  The changes in the
guidelines has increased the number of patients
requiring drug therapy, because the use of global
risk assessment and the inclusion of CHD risk
equivalents in the ATP III guidelines has lowered
the LDL goal for many patients.  Thus, many
patients who had an LDL goal of 160 mg/dl with
the ATP II guidelines will have an LDL goal of
130 mg/dl with ATP III.  Similarly, a large number
of patients will have their LDL goal lowered from
130 to 100 mg/dl.  The recently published results
of the large Heart Protection Study provide
substantial evidence of the benefit of aggressive
lipid lowering regardless of a patient’s baseline
LDL level, even if the patient already is at goal.7

Factors Contributing to the Cholesterol
Treatment Gap

Factors that contribute to the low level of
attainment of LDL goals are the following:
physicians focusing on acute problems; time
constraints and lack of incentives; lack of
training; lack of specialist-generalist communi-
cation; lack of prescription experience such as
inadequate starting dose, lack of dosage titration,
and reluctance to administer combination
therapy; and lack of resources and facilities.

Physicians often focus most of their attention
on treating acute conditions, with the result that
chronic asymptomatic diseases such as
hyperlipidemia receive less priority.  This is
partly related to time constraints that physicians
must work under and the lack of reimbursement

from some managed care organizations for
spending time on patient education.  In addition,
physicians who are not specialists (e.g.,
nonendocrinologists) are less likely to get
specific training in lipid management, and they
may lack adequate knowledge of the benefits of
lipid-lowering therapies or of the latest treatment
guidelines.  Inadequate communication between
specialists and the primary care physician is
another potential area for missed treatment
opportunities.  For example, if a patient who is
discharged from the hospital after a myocardial
infarction is not started on lipid-lowering therapy
at discharge by the cardiologist, the primary care
provider who later assumes care of the patient
may perceive that the specialist did not consider
treatment to be important.

Drug-related problems also contribute to the
lack of adequate treatment of patients.  Many
patients begin therapy with an inadequate initial
dose of a statin or other antihyperlipidemic
agent.  This problem was recognized in the ATP
III guidelines in which administration of an
initial dose that is appropriate for the required
reduction in LDL level was emphasized.3

Another major drug-related factor is that the dose
often is not increased when an adequate lowering
of LDL level is not achieved.  A contributing
factor to the lack of routine dosage titration may
be that all the major clinical trials involving
statins in primary and secondary prevention used
fixed doses of drug.8–12 Although these studies
demonstrated that statins are very effective in
reducing clinical events, including mortality, they
were not treat-to-target studies.  That is, patients
in these studies did not necessarily reach their
target LDL level, and there was potential for them
to achieve further clinical benefit.  

Indeed, evidence is accumulating that
aggressive LDL lowering to target levels with
dose titration is associated with additional
clinical and economic benefit.13, 14 For example,
in the Pravastatin-to-Simvastatin Conversion
Lipid Optimization Program (PSCOP),
appropriate adjustment of simvastatin dosages
among patients with CHD who were being
converted from pravastatin therapy resulted in a
significant increase in the number of patients
who achieved their LDL goal (i.e., from 44% to
69%).15 Of note, those who did not achieve their
target LDL level had a 50% higher risk of dying
or having a subsequent cardiovascular event than
those who achieved their target cholesterol level.
This study estimated that more aggressive lipid
lowering for the 183 patients who did not
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achieve their LDL goal had the potential to
prevent an additional 39 cardiac events and to
avoid $220,000 in costs during the 28-month
study period.13

In addition, in the Heart Protection Study the
issues of inadequate initial dosing and failure to
titrate were addressed by assigning all patients in
the treatment group to the highest dose of
simvastatin then available (40 mg).7 This dose
was safe, well tolerated, and capable of reducing
the risk of major cardiovascular events in a wide
range of high-risk patients.  These data suggest
that treatment to goal not only produces clinical
benefits but also is cost-effective.

A final drug-related problem that contributes
to the cholesterol treatment gap is reluctance
among physicians to prescribe combination
therapy, even for patients with severe elevations
in cholesterol.  This is likely related to concerns
regarding adverse events and drug interactions
with available adjuvant agents.  For example,
currently available bile acid sequestrants are
poorly tolerated because of a high frequency of
gastrointestinal events.  These agents also are
associated with a number of drug interactions
due to nonspecific binding that make effective
combination therapy more difficult.16

Combination therapy is likely to become more
appealing with the availability of new agents such
as cholesterol absorption inhibitors (e.g.,
ezetimibe)17 and bile acid sequestrants
(colesevelam),18 which have a lower potential for
adverse events and drug interactions.  In
addition, new, more potent statins such as
rosuvastatin19 have the potential to increase the
proportion of patients who achieve target
cholesterol levels with monotherapy.

The Pharmacist’s Role in Lipid Intervention

By participating in intervention programs at
lipid clinics, in hospitals, or in community
pharmacies, pharmacists can play a key role in
improving cholesterol management and
increasing the number of patients who achieve
target LDL levels.

Pharmacist-Managed Lipid Clinics

The effect of a clinical pharmacist–managed
lipid clinic on achieving NCEP LDL goals has
been described.20 In this program, clinical
pharmacists were asked to follow all patients
from a cardiology clinic who were receiving care.
Pharmacists were allowed to select lipid-lowering
therapies based on the characteristics of

individual patients, after which the pharmacist
prepared a protocol that was approved by the
patient’s cardiologist.  The lipid clinic was
conducted 1 day/week, with the first visit
consisting of patient education, evaluation of
barriers to compliance, review of relevant disease
states, and creation of a management plan.  The
clinical pharmacist and/or cardiologist scheduled
follow-up visits as necessary, with these visits
designed to educate patients and reinforce
compliance.  A control group of patients was
selected randomly from a nonparticipating
cardiologist’s office.  The results are summarized
in Table 1.

At baseline, 34 (33%) of 104 clinic patients and
18 (25%) of 72 control patients were at their LDL
goal.  At the 6-month assessment, 69% of clinic
patients and 50% of control patients had
achieved treatment goals.  Although both groups
achieved significant LDL reductions from
baseline, clinic patients were significantly more
likely to reach their goal than were control
patients.  The significant improvement in the
control group was likely related to the recent in-
service education regarding the ATP II guidelines
that all cardiologists had received.  Overall, the
median LDL level decreased from 113 to 90
mg/dl during the 6-month study period for those
in the lipid clinic group.  In addition, it was
estimated that sustaining the results of this
program for 5 years would result in the
prevention of 2–18 myocardial infarctions and
1–8 strokes among these 104 patients.

Community Pharmacy–Based Intervention

Project ImPACT (Improve Persistence and
Compliance with Therapy) was designed to
determine whether community pharmacists, in
collaboration with physicians and patients, could
encourage patient compliance and persistence
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Table 1.  Effect of a Clinical Pharmacist–Managed Lipid
Clinic on Achieving National Cholesterol Education
Program Adult Treatment Panel II Low-Density
Lipoprotein Cholesterol Goals20

Patients at Goal (%)
Lipid Clinic Control

Group Group
(n=104) (n=72) p Valuea

At baseline 33 25 0.35
At 6 months 69 50 0.016
p valueb <0.0001 0.0009
aFor comparison between groups (x2 test).
bFor change from baseline (McNemar test).
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with prescribed cholesterol-modifying therapy
and help patients achieve their LDL treatment
goals.21 This observational study included 26
community pharmacy practice sites in 12 states,
selected for their ability to provide the requisite
pharmaceutical care services.  The study enrolled
397 patients with a new diagnosis of dyslipi-
demia or whose preexistent dyslipidemia was
poorly controlled.  Interventions occurred every
1–3 months for 3 years with pharmacists
providing a number of services.  At each
pharmacy visit, pharmacists reviewed the
patient’s medical history, drug therapy, risk
factors, adherence, and progress to treatment goal
and addressed patient questions and concerns.
Pharmacists also performed on-site lipid analysis
during each visit and counseled patients on ways
to take their drug and achieve their treatment
goal.  The pharmacists used behavioral techniques
to encourage and support adherence with drug
therapy.  The pharmacists’ findings and actions
were communicated to the primary care
physicians.

This program was associated with high rates of
persistence and compliance with the prescribed
treatment regimens.  Of 345 patients who were
started on therapy, 323 continued treatment, for a
persistence rate of 93.6%.  In addition, 2539 of
2817 patient visits occurred within 5 days of the
expected prescription refill date, for a compliance
rate of 90.1%.

The changes in lipid parameters during the 2
years of the intervention program are summa-
rized in Table 2.  Patients achieved progressive
and statistically significant improvements in all
lipid parameters.  For example, mean LDL
concentrations decreased by 34 mg/dl between
baseline and end point, whereas mean high-
density lipoprotein cholesterol (HDL) concen-
trations increased 6 mg/dl.  In addition, 62.5% of
patients achieved their NCEP treatment goal.
Overall, this study demonstrated that pharmacists
can effectively identify patients who require

treatment for lipid disorders and support them
in their efforts to improve persistence and
compliance and to achieve treatment goals.
However, the lack of a control group in this study
made it impossible to know what proportion of
the improvement in lipid profile was due to
pharmacist intervention.

Hospital-Based Intervention

Pravastatin-to-Simvastatin Conversion Lipid
Optimization Program

The objective of PSCOP was to increase the
percentage of patients meeting their LDL goals
and to ensure a rapid and safe conversion from
pravastatin to simvastatin, as mandated by the
health system’s pharmacy and therapeutics
committee.22 This prospective, open-label,
single-center trial consisted of 1039 patients with
a prescription for pravastatin.  Patients were
mailed a letter explaining the conversion
program and a survey to determine their CHD
risk status.  After determining the lipid profile, a
pharmacist reviewed patient data and current
drug regimens and used a standardized
conversion form designed to change the lipid-
lowering drug to simvastatin and to encourage
dose titration and combination therapy, if
required, to achieve target goals.  A pharmacist
called each patient in the program to discuss
laboratory test results and simvastatin therapy
and to schedule a follow-up laboratory
appointment.

The intervention program was associated with
significant reductions in all lipid parameters.  For
example, the median LDL level decreased from
116 to 99 mg/dl, total cholesterol level decreased
from 197 to 178 mg/dl, and the LDL:HDL ratio
decreased from 2.7 to 2.2 (p<0.001 for all
comparisons).15 In addition, the proportion of
patients achieving their LDL goal significantly
increased, particularly for those at highest risk
(Figure 1).  Also, a significant reduction was
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Table 2.  Effect of a Community Pharmacist Intervention Program on Lipid Parameters21

Beginning Midpoint Endinga Mean Change
Lipid Parameter (mg/dl ± SD) (mg/dl ± SD) (mg/dl ± SD) (mg/dl ± SD) p Valueb

Total cholesterol level 238 ± 46.7 217 ± 44.3 208 ± 41.1 -30 ± 3.9 <0.0001
Triglyceride level 217 ± 111.3 199 ± 95.7 195 ± 91.3 -22 ± 14.1 <0.0001
HDL level 43 ± 14.1 47 ± 15.6 49 ± 16.5 +6 ± 1.7 <0.0001
LDL level 154 ± 41.3 130 ± 37.8 120 ± 35.7 -34 ± 4.0 <0.0001
HDL = high-density lipoprotein cholesterol; LDL = low-density lipoprotein cholesterol.
aMean duration = 24.6 months.
bTwo-tailed Student t test for paired data including beginning and ending measures.
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noted in the calculated risk of developing CHD
over 10 years, with a relative risk reduction of
0.12–0.13.

A cost analysis determined that this program
was highly cost-effective.15 The cost of the
program during the first year was $40,644, with
laboratory evaluation costs being the most
expensive line item (approximately 66% of the
total cost).  This corresponded to a total cost of
$39.12/patient enrolled and, more impressively, a
cost of only $179/additional patient meeting the
LDL goal.  In addition, the pharmacists in this
program devoted a total of 155 hours to the
project, which corresponds to only 8.98
minutes/patient.

Cardiac Hospital Atherosclerosis Management
Program

Although the Cardiac Hospital Atherosclerosis
Management Program (CHAMP) was not a
pharmacist-initiated program, it is an excellent
example of how intervention programs can have
a significant effect on clinical outcomes.  This
program was designed to determine whether
starting lipid-lowering therapy in the hospital
would result in higher utilization rates both at
the time of discharge and during longer-term
follow-up.23, 24 The focus of CHAMP was to
implement secondary prevention medical treatment
and comprehensive risk reduction counseling for
patients with documented CHD.  The treatment
algorithm called for a baseline complete lipid
panel on admission in all patients known or
suspected to have CHD.  In addition to dietary
and exercise counseling, the algorithm recom-
mended aspirin, a b-blocker, an angiotensin-
converting enzyme inhibitor, and statin therapy
for all patients who met prespecified criteria.  For

example, statin therapy was begun in all patients
with LDL levels of 100 mg/dl or greater.  If the
LDL level remained at greater than 100 mg/dl,
the statin dose was adjusted, or if already
maximized, another lipid-lowering agent was
added.  Repeat lipid testing and follow-up visits
were recommended to encourage compliance and
the attainment of treatment goals.

There were 558 patients who were hospitalized
for acute myocardial infarction and who met the
eligibility criteria for the study, 302 after the
implementation of CHAMP and 256 in the pre-
CHAMP period (control patients).  The
utilization rates of all target drugs at discharge
significantly increased after the start of CHAMP.
For example, treatment with statins at discharge
increased from 6% before the start of CHAMP to
86% after the program was begun.  One year after
discharge, 91% of patients in the CHAMP
program were receiving statins compared with
10% of those in the pre-CHAMP period.  In
addition, patients enrolled in CHAMP had
significantly lower mean LDL levels (102 vs 138
mg/dl) and were significantly more likely to
achieve LDL levels of 100 mg/dl or less (58% vs
6%) compared with the pre-CHAMP group.  The
implementation of CHAMP also was associated
with a significant reduction in many clinical
outcomes, including total mortality, recurrent
myocardial infarction, hospitalization, and
cardiac mortality.

Lipid Optimization with Event Reduction Program

The Lipid Optimization with Event Reduction
(LOWER) program, which is expected to begin
in 2003, is designed to screen the entire active
patient population within the Veterans Affairs
San Diego Healthcare System for hyperlipidemia.
The program will test the hypothesis that starting
and optimizing lipid-lowering therapy results in
long-term reductions in cardiovascular morbidity
and mortality and decreases in overall health care
costs.  Surveys will be mailed to about 45,000
patients to help determine their risk factors for
CHD, fat and cholesterol intake, self-reported
level of physical activity, and their LDL and non-
HDL goals.  A measuring tape will be included to
obtain a waist circumference to help determine
which patients have the metabolic syndrome.
Within 4 weeks of receiving the survey, patients
will be expected to provide a fasting blood
sample for determination of their lipid profile,
liver function and thyroid function tests, serum
creatinine, creatine kinase, glucose, and
hemoglobin A1c.
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Figure 1. Percentage of patients meeting low-density
lipoprotein cholesterol (LDL) goals at baseline and after
implementation of the Pravastatin-to-Simvastatin
Conversion Lipid Optimization Program.22
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The program will use focused treatment
algorithms for starting and optimizing drug
therapy.  The effectiveness of the program will be
determined by assessing pretreatment and
posttreatment lipid levels and by monitoring
safety parameters.  It is estimated that 18,000 of
the 45,000 patients in the health system either
will receive a new diagnosis of hypercholes-
terolemia and will need to begin lipid-lowering
therapy, or will require optimization of existing
lipid-lowering regimens.  Without treatment, it is
projected that 3726 of these patients will die or
experience CHD-related events during the 27
months.  Cost avoidance (total program expenditure
minus the dollar value of adverse CHD events
avoided) is estimated to be $5.3 million–20.9
million, or a cost:benefit ratio of 1:2–1:5.

Beginning a Hospital-Based Treatment Program

Several steps are involved in developing and
starting a successful hospital-based lipid
intervention program.  First, baseline data must
be collected either by using International
Classification of Diseases, Ninth Revision codes or
by performing chart reviews to determine the
scope of the problem at the individual institution.
Next, a multidisciplinary intervention team
should be organized.  The team would include
pharmacists, physicians, nurses, and dietitians,
who would develop surveys, treatment
algorithms, and preprinted order forms.  The
baseline data and the strategy behind the
intervention plan then will have to be reviewed
by the various chiefs of service and the pharmacy
and therapeutics committee, and the program
plan revised as needed.  Once approved, the plan
needs to be communicated aggressively to the
house staff before implementation.  Finally, after
the program is started, it must be reviewed
constantly by using assessment techniques such
as the Continuous Quality Improvement process.

Conclusions

Despite the clearly demonstrated benefit of
lipid-lowering therapy in reducing clinical end
points, most patients are not achieving their
target LDL goals.  The adoption of the new ATP
III guidelines for high blood cholesterol levels,
which call for more comprehensive risk assess-
ment and more aggressive therapy than that of
previous guidelines, means that a much larger
proportion of individuals will require drug
therapy to reach their target cholesterol goals
compared with previous guidelines.  This

widening of the cholesterol treatment gap means
intervention programs can help to ensure that
patients receive optimized therapy, thereby
improving clinical outcomes.

Results of studies evaluating the effectiveness
of intervention programs indicate that pharmacists
can have a significant effect in a number of
settings, including community pharmacies,
hospitals, and lipid clinics.  These programs
produce lower LDL levels and an increased
likelihood of achieving target LDL levels,
compared with those of control groups.  Most
important, several of these studies show that
intervention is associated with a reduction in
clinical events.  Pharmacist intervention programs
also appear to be highly cost-effective and time
efficient.  For example, the cost/additional patient
achieving their LDL goal in PSCOP was less than
$200.21 In addition, this study demonstrated that
treatment optimization was improved with
pharmacists spending only a minimal amount of
time (i.e., < 10 min/patient).  Thus, pharmacists
can have a dramatic clinical impact with only a
small expenditure of time and resources.

In summary, pharmacists, either alone or as
part of a multidisciplinary team, can play a key
role in lipid-management programs.  Because of
their accessibility to both patients and physicians,
pharmacists are in a unique position to provide
appropriate interaction and/or collaboration to
ensure successful treatment.  In addition to their
extensive knowledge base regarding drugs,
pharmacists have information management
capabilities and the ability to use resources to
provide expanded educational and motivational
services to the at-risk patient population.
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