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R
esearch over the past 4 decades has consistently shown the
burden of dyslipidemia to be very high in terms of morbidi-
ty, mortality, and medical costs. Dyslipidemia is an impor-
tant major risk factor for coronary heart disease (CHD),

which is the leading cause of death in the United States. The World
Health Organization estimates that dyslipidemia is associated with
more than half of global cases of ischemic heart disease and more than
4 million deaths per year.1

Dyslipidemia is a broad term that refers to a number of lipid disor-
ders. Most (80%) lipid disorders are related to diet and lifestyle,
although familial disorders (20%) are important as well. The basic cat-
egories of dyslipidemias include: elevated low-density lipoprotein cho-
lesterol (LDL-C), low high-density lipoprotein cholesterol (HDL-C),
excess lipoprotein(a), hypertriglyceridemia, atherogenic dyslipidemia,
and mixed lipid disorders.2 Most patients with CHD have mixed dys-
lipidemia (eg, elevated LDL-C and low HDL-C), which is also com-
monly seen in patients with diabetes mellitus (DM).

The literature on the epidemiology and economics of dyslipidemia
is extensive. Quite literally, tens of thousands of papers (more than
43 000 listed on Medline alone) have been written on dyslipidemia,
with more than 700 considering costs and more than 100 considering
the costs of dyslipidemia alongside stroke or DM. This review searched
online databases for recent studies analyzing prevalence and/or cost of
dyslipidemia, with a focus on analyses related to stroke and DM.
Admittedly, not all 43 000 papers on dyslipidemia were examined, nor
even all 700 considering costs, but the review found very consistent
themes of high costs associated with dyslipidemia and many cost-effec-
tive therapeutic options for treatment. This review highlights a few key
reports and studies that demonstrate these themes.

The American Heart Association estimates that more than 100
million Americans—one third of all Americans—have total choles-
terol levels in excess of 200 mg/dL, which is considered a moderately
high level, and more than 34 million adult Americans have levels
greater than 240 mg/dL, which is considered a high level necessitating
treatment.3 The total cost associated with cardiovascular diseases and
stroke in the United States—many of which are related to dyslipi-
demia—is estimated to exceed $400 billion in 2006.4 Total costs
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Abstract
A literature review was undertaken to
describe trends in the prevalence of dys-
lipidemia and the associated medical
costs. The search focused on recent trials
showing effects of treatment on strokes
and in patients with diabetes mellitus
(DM). Online databases were searched for
recent studies analyzing prevalence and/or
cost of dyslipidemia, stroke, and DM.
More than 43 000 papers have been writ-
ten on dyslipidemia, with 700 considering
costs and more than 100 focusing on the
costs of dyslipidemia alongside stroke or
DM. Findings in almost every case point
toward high costs associated with dyslipi-
demia and cost-effective therapeutic
options for treatment. The findings indi-
cate that dyslipidemia is widespread and
imposes substantial costs on the health-
care system. Treatment of elevated choles-
terol and mixed lipid disorders using
statins may relieve some of the burden, as
recently noted for patients with DM and
stroke.
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include medical services (direct costs) as well as lost
wages (indirect costs). While the healthcare system
is only associated with the direct costs, these are
nearly two thirds of total costs. Costs of cardiovas-
cular disease and stroke vary widely around the
world, but in every instance, costs are substantial.5

Closely related to dyslipidemia is DM. Persons
with DM have average LDL-C levels in excess of
140 mg/dL, and most require drug therapy.6 Nearly
1 in 10 Americans may suffer from DM at some
level. In 2002, the direct and indirect costs of DM
were estimated at $132 billion, with direct medical
care costs again comprising two thirds of the total.7

Worldwide, the number of persons with DM is
approaching 200 million, accounting for 1.1 million
deaths per year in 2005.8 More than three quarters
of persons with DM have some form of cardiovascu-
lar disease or stroke, which is an important source of
mortality and costs. All told, DM care may be relat-
ed to as much as $1 of every $5 spent on healthcare
in the United States.7

The relationship between dyslipidemia, cardio-
vascular disease, and stroke appears to be clear and
direct. A number of trials have demonstrated the
efficacy of 3-hydroxymethyl-3-glutaryl coenzyme A
(HMG-CoA) reductase inhibitor (statin) treat-
ment for both secondary and primary prevention.
However, the magnitude of the effect of treatment
with statins appears to be larger than would be
expected, given the changes in levels of choles-
terol.9 Therefore, recent studies have explored the
association between cardiovascular events and
statin use in persons with typical dyslipidemia. The
Anglo-Scandinavian Cardiac Outcomes Trial
(ASCOT) randomized 10 305 patients with hyper-
tension and ≥3 additional cardiovascular risk fac-
tors but without previous history of CHD to either
atorvastatin (10 mg) or placebo.10 The investigators
had planned follow-up for an average of 5 years, but
the lipid component of the trial was discontinued
nearly 2 years early because of significantly better
clinical outcomes in the atorvastatin group. The
primary end point—nonfatal myocardial infarction
and fatal CHD—was 36% lower in the treatment
group and strokes were 27% lower.

The cost-effectiveness of lipid lowering in
ASCOT was subjected to analysis of the cost of
therapy versus the cost of reduced events.11 It
should be noted that this was a Scandinavian/UK

study and the pharmacoeconomic analysis was con-
ducted using US costs extrapolated over the life of
the trial. The results were that patients treated with
atorvastatin had additional costs of just over $400,
which translated to $12 000 per event avoided.
Even with dramatic rates of efficacy, treatment with
medications yielding fewer events still costs more
than nontreatment. This raises the question, Is this
additional expense worthwhile? Would people or
insurance companies be willing to trade the disabil-
ity and burden to the patient associated with stroke
and the impact on the caregiver, for $12 000?
Although it is difficult to make the extrapolation to
costs per life-years saved and societies’ willingness
to pay for life-years saved, these results suggest that
statin treatment for patients at risk for cardiovascu-
lar disease and stroke is cost-effective.

The relationship between dyslipidemia and DM
is slightly less clear, as large numbers of persons with
DM have otherwise unimpressive cholesterol levels.
A Markov model based on the Scandinavian
Simvastatin Survival Study (4S) results and usual
medical services costs indicated that treating
patients with DM but without cardiovascular dis-
ease might be quite cost-effective (<$25 000 per
life-year saved).12

To investigate the statin–DM relationship
directly, the Collaborative Atorvastatin Diabetes
Study (CARDS) was conducted.13 Nearly 3000
patients with type 2 DM, ≥1 additional risk factor
but without CHD, and normal LDL-C levels were
randomized to atorvastatin (10 mg) or placebo. Like
ASCOT, CARDS was stopped 2 years early because
of improved clinical outcomes in the treated group.
Atorvastatin reduced the number of major cardio-
vascular events by 37% and the rate of stroke by
48%. Although there are a host of reasons to be
cautious about the application of carefully con-
trolled clinical trial data to daily practice, the
CARDS results suggest the importance of address-
ing lipid levels, and certainly dyslipidemia, in
patients with DM.

Numerous cost-effectiveness studies of treat-
ment of dyslipidemia among patients with DM have
been conducted. Although results suggesting cost-
effective use of statins are numerous, so are the flaws
(or potential flaws) in study designs, owing mostly
to the absence of long-term study data.14 A popula-
tion-based study found that of patients having at
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least 1 cholesterol measurement and a statin pre-
scription, slightly more than one third achieved
their LDL-C goal.15 Among those who achieved
their goal, there was a clear trend toward lower costs
for inpatient, cardiovascular-related care. The
application of pharmacoeconomic analysis to
CARDS, as was done with ASCOT, may help to
provide clinical trial–based data to supplement
findings from observational studies.

In aggregate, beyond stroke and DM, treatment
of dyslipidemia has engendered substantial debate
with regard to cost-effectiveness. Much of the
debate surrounds risk of cardiovascular events. A
review of studies found that cost-effectiveness ratios
ranged from net savings (certain very-high-risk cat-
egories) to $490 000 per life-year saved (certain
very-low-risk categories).16 At average values of
$15 000 to $20 000 per life-year saved (based on
average 10-year risk), treatment is quite cost-effec-
tive. Of course, depending on the study population
and criteria employed for making claims, there will
be continued debate over aggregate cost-effective-
ness and the relative cost-effectiveness of compet-
ing treatments.17,18

Awareness, Adherence to Lipid Treatment
Recommendations

Information on high cholesterol and its conse-
quences has not been lost on the healthcare system
and the American public. Behavioral Risk Factor
Surveillance System data show that cholesterol
screening has increased from 67% in 1991 to 73%
in 2003.19 Awareness of high blood cholesterol
among persons screened increased from one quarter
in 1991 to nearly one third in 2003. The good news
on cholesterol attention and awareness is that
between 1988 to 1994 and 1999 to 2002, the mean
total cholesterol and LDL-C levels of adults actual-
ly decreased (by 1% and 3%, respectively).20

Similarly, total cholesterol levels decreased 8%
among patients with DM.

The Third Report of the National Cholesterol
Education Panel (NCEP) suggested that the primary
approach to LDL-C lowering is making lifestyle
changes, but many adults at higher risk will likely
need medication to control their dyslipidemia.21

Medications for dyslipidemia, specifically statins, are
among the most popular drugs sold in the world.
With more than $13 billion in annual spending,

atorvastatin has been the highest selling product in
the United States for the past 5 years.22 The discour-
aging news is the missed opportunity to make an
even larger dent in the burden of dyslipidemia. Even
at this very high level of spending, only about one
third of patients being treated are achieving their
NCEP goals. Only two thirds of patients whose test
results indicated high blood cholesterol or who were
taking a cholesterol-lowering medication reported
being informed that they had high cholesterol.
Furthermore, fewer than half of those persons who
qualify for any kind of treatment for dyslipidemia
are receiving it—fewer than half even among those
persons diagnosed with CHD.

Lack of treatment to NCEP goals has at least 2
sources: insufficient prescribing and insufficient
consumption. Sadly, there remain clear patterns
and disparities in screening and prescribing of treat-
ment for dyslipidemia.19,23 Women and persons in
various age and demographic categories are not pre-
scribed treatment at the same rate as middle-aged
white men, even accounting for risk differences.
The issues surrounding disparities are larger than
just dyslipidemia treatment.

Similarly, issues surrounding treatment adherence
are also larger than just dyslipidemia treatment, but
they may be more directly manageable. Although the
pharmacoeconomic impact of nonadherence has not
been widely examined, it is clear that less than full
adherence is associated with lower treatment costs
but worse health outcomes.24 One study in a man-
aged care organization found 3 key factors associated
with adherence to statin therapy: days’ supply, num-
ber of concomitant medications, and cost-sharing.25

Another managed care study found that in addition
to demographic factors, level of copayment is a signif-
icant factor in adherence with statin therapy.26

Strategies for improving adherence may include pro-
viding 90-day supplies (rather than 30-day supplies),
careful attention to the number of medications pre-
scribed, and lowering copayments for selected med-
ications for selected patients.27,28

Conclusion
As ample evidence indicates, dyslipidemia is

widespread and imposes substantial costs on individ-
uals and the healthcare system. Treatment of elevat-
ed LDL-C levels and mixed lipid disorders using
statins may relieve some of the burden, as recently
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noted for patients with DM and stroke. Continued
research is needed on the issue of cost-effectiveness
of therapeutic options in general, and for certain cat-
egories of patients and individual therapies.
Promoting the use of cost-effective therapies for cer-
tain patients may require more than just making
therapies available. Behavioral and societal change
may be required, as well as health benefit plan design
change to encourage use of appropriate therapies.

Acknowledgment: Dr Smith received an honorarium from Pfizer
Inc in connection with the development of this manuscript.

REFERENCES

1. World Health Organization. Quantifying selected major
risks to health. In: The World Health Report 2002—
Reducing Risks, Promoting Healthy Life. Chapter 4:
Geneva: World Health Organization; 2002:47-97.
2. Eaton CB. Hyperlipidemia. Prim Care Clin Office
Pract. 2005;32:1027–1055.
3. American Heart Association. Cholesterol Statistics.
Available at: www.americanheart.org/presenter.jhtml?
identifier=536. Accessed November 20, 2006.
4.Thom T, Haase N, Rosamond W, et al. Heart disease
and stroke statistics—2006 update: a report from the
American Heart Association Statistics Committee and
Stroke Statistics Subcommittee. Circulation. 2006;113:
e85-e151.
5. Palmer AJ, Valentine WJ, Roze S, et al. Overview of
costs of stroke from published, incidence-based stud-
ies spanning 16 industrialized countries. Curr Med Res
Opin. 2005;21:19-26.
6. Erdman DM, Cook CB, Greenlund KJ, et al.The impact
of outpatient diabetes management on serum lipids
in urban African-Americans with type 2 diabetes.
Diabetes Care. 2002;25:9-15.
7. American Diabetes Association. Economic costs of dia-
betes in the US in 2002. Diabetes Care. 2003;26:
917-932.
8. World Health Organization. Diabetes: Fact sheet.
Available at www.who.int/mediacentre/factsheets/
fs312/en/print.html. Accessed November 15, 2006.
9. Sarti C, Kaarisalo M,Tuomilehto J.The relationship
between cholesterol and stroke: implications for anti-
hyperlipidaemic therapy in older patients. Drugs &
Aging. 2000;17:33-51.
10. Sever PS, Dahlöf B, Poulter NR, et al. Prevention of
coronary and stroke events with atorvastatin in hyper-
tensive patients who have average or lower-than-
average cholesterol concentrations, in the Anglo-
Scandinavian Cardiac Outcomes Trial—Lipid Lowering
Arm (ASCOT-LLA): a multicentre randomised controlled
trial. Lancet. 2003;361:1149-1158.
11. Lindgren P, Buxton M, Kahan T, et al. Cost-effective-
ness of atorvastatin for the prevention of coronary and
stroke events: an economic analysis of the Anglo-
Scandinavian Cardiac Outcomes Trial—lipid-lowering
arm (ASCOT-LLA). Eur J Cardiovasc Prev Rehabil. 2005;
12:29-36.
12. Grover SA, Coupal L, Zowall H, et al. How cost-effec-
tive is the treatment of dyslipidemia in patients with
diabetes but without cardiovascular disease? Diabetes
Care. 2001;24:45-50.

13. Colhoun HM, Betteridge DJ, Durrington PN, et al.
Primary prevention of cardiovascular disease with ator-
vastatin in type 2 diabetes in the Collaborative Atorva-
statin Diabetes Study (CARDS): multicentre
randomised placebo-controlled trial. Lancet.
2004;364:685-696.
14. Chaiyakunapruk N, Boudreau D, Ramsey SD.
Pharmacoeconomic impact of HMG-CoA reductase
inhibitors in type 2 diabetes. J Cardiovasc Risk.
2001;8:127-132.
15. Carlsson A, Borgstrom F, Stalhammar J, et al. Cost of
care for patients treated with lipid-lowering drugs.
Pharmacoeconomics. 2004;22(Suppl 3):25-35.
16. Franco OH, Peeters A, Looman CW, et al. Cost effec-
tiveness of statins in coronary heart disease. J
Epidemiol Community Health. 2005;59:927-933.
17. Smith DG, McBurney CR. An economic analysis of
The Atorvastatin Comparative Cholesterol Efficacy and
Safety Study (ACCESS). Pharmacoeconomics. 2003;21:
13-23.
18. Miller PSJ, Smith DG, Jones P. Cost-effectiveness of
rosuvastatin in treating patients to LDL-cholesterol
goals compared with atorvastatin, pravastatin and 
simvastatin: A US analysis of the STELLAR trial. 
Am J Cardiol. 2005;95:1314-1319.
19. Centers for Disease Control. Disparities in screening
for and awareness of high blood cholesterol—United
States, 1999–2002. MMWR Morb Mortal Wkly Rep.
2005;54:117-119.
20. Arnett DK, Jacobs DR, Luepker RV, et al.Twenty-year
trends in serum cholesterol, hypercholesterolemia, and
cholesterol medication use: The Minnesota Heart
Survey, 1980-1982 to 2000-2002. Circulation. 2005;112:
3884-3891.
21. Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults. Executive Summary
of the Third Report of The National Cholesterol Educa-
tion Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol
In Adults (Adult Treatment Panel III). JAMA.
2001;285:2486-2497.
22. IMS Health. Leading Therapy Classes by Global
Pharmaceutical Sales, 2005. Available at: http://www
imshealth.com/ims/portal/front/article/0.2777,6599_
77478579_77479683.00.html. Accessed November 30,
2006.
23. Nau DP, Mallya U. Sex disparity in the management
of dyslipidemia among patients with type 2 diabetes
mellitus in a managed care organization. Am J Manag
Care. 2005;11:69-73.
24. Peterson AM, McGhan WF. Pharmacoeconomic
impact of non-compliance with statins.
Pharmacoeconomics. 2005;23:13-25.
25. Coombs JH, Cornish L, Hiller P, Smith DG. Compliance
and refill pattern behavior with HMG-CoA reductase
inhibitors after acute myocardial infarction. Manag
Care Interface. 2002;15:54-58, 60.
26. Schultz JJ, O’Donnell JC, McDonough KL, et al.
Determinants of compliance with statin therapy and
low-density lipoprotein cholesterol goal attainment in a
managed care population. Am J Manag Care.
2005;11:306-312.
27. Ellis JJ, Erickson SR, Stevenson JG. Suboptimal statin
adherence and discontinuation in primary and second-
ary prevention populations: should we target patients
with the most to gain? J Gen Intern Med. 2004;19:
638-645.
28. Fendrick AM, Smith DG, Chernew ME, et al. A benefit-
based co-pay: patient contribution based on total bene-
fits, not drug acquisition cost. Am J Manag Care.
2001;7:861-867.




