Managing Diabetic Dyslipidemia:

Aggressive Approach

Kelly Anne Spratt, DO

The United States is experiencing a marked increase in rates
of diabetes mellitus and metabolic syndrome, almost cer-
tainly in part due to the increase in obesity rates. This phe-
nomenon is likely to also result in an increased risk of coro-
nary artery disease as risk factors increase exponentially. This
article defines diabetic dyslipidemia, the rationale for aggres-
sive treatment, and options for ongoing management,
including nonpharmacologic therapy and medications, alone
or in combination, for management of all aspects of the lipid

profile.
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efore type 2 diabetes mellitus

(T2DM) is clinically diagnosed, the
risk of a person’s having cardiovascular
disease is elevated as much as five times
that of a person who does not have dia-
betes.! In their study of 117,629 women
followed for 20 years, Hu et al' found
that 110,227 women did not have dia-
betes or impaired glucose at baseline.
Type 2 diabetes mellitus developed in
5894 of these women during the study
period. The researchers documented
1556 new cases of myocardial infarc-
tions (MIs), 1405 strokes, 815 fatal cases
of coronary heart disease (CHD), and
300 fatal strokes.

The classic study by Haffner et al?
supports the concept of T2DM as a CHD
equivalent. This group compared the 7-
year incidence of MI (both fatal and non-
fatal) among 1373 subjects without dia-
betes with that of 1059 subjects with
diabetes. The results of this Finnish pop-
ulation-based study suggest that the risk
of Ml in patients who have diabetes and
no previous MI is as high as that for
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patients without diabetes who have had
a previous MI.? Therefore, the rational
approach is to look at patients who have
T2DM and suspect the presence of yet-to-
be-diagnosed CHD, and therefore treat
them aggressively for dyslipidemia.

Dyslipidemia Associated
With Diabetes
Consider here a typical patient with
T2DM and a glycosylated hemoglobin
(HbA,) value of 8.1%. Such a patient’s
typical serum lipid levels might be the
following: low-density lipoprotein choles-
terol (LDL-C), 129 mg/dL; high-density
lipoprotein cholesterol (HDL-C),
42 mg/dL; triglycerides, 249 mg/dL; and
total cholesterol, 234 mg/dL. Such a
patient would thus warrant lipid-low-
ering treatment (Figure 1).
Dyslipidemia is prevalent in patients
with T2DM in whom low levels of HDL-
C and elevated triglyceride concentra-
tions predominate. In their study, Jacobs
et al® found no significant difference in
controlled LDL-C levels of less than
100 mg/dL in patients with diabetes
(25.3%) and that of patients without dia-
betes (24.3%). Contrarily, they found sig-
nificantly greater proportions of patients

without diabetes had controlled HDL-C
(60.0%; P<.001) and triglyceride levels
(74.5%; P<.001) than patients with dia-
betes (36.3% and 38.4%, respectively). Of
interest, as patients progress from insulin
sensitive to insulin resistant to diabetic,
their LDL-C levels increase about 15%
while the LDL particle size increases
more than 33%.4°

The increased small, dense LDL-C
particles in patients with T2DM are a
highly atherogenic LDL-C that is signif-
icantly associated with progression of
coronary artery disease® and portends a
much lower probability of survival of
ischemic heart disease.” In patients with
T2DM, low levels of HDL-C have been
found to be an independent predictor of
risk for CHD even when LDL-C levels
are low and therefore can be a greater
risk factor than high levels of LDL-C.
Therefore, it is important that treatment
of patients with T2DM include agents
that will help to increase their HDL-C to
recommended levels (>40 mg/dL in
men; >50 mg/dL in women).”

Triglyceride concentrations once
were not a concern in the treatment of
patients with T2DM. They were, how-
ever, routinely measured merely as a
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Lipid-Modifying Therapies

M Lifestyle Changes
[J Exercise: increase physical activity

[] Diet
— saturated fats to account for less
than 7% of calories

— cholesterol intake to be less than
200 mg/d

M Omega-3 Polyunsaturated
Fatty Acids

M Statins

M Fibrates

M Niacin

M Cholesterol Absorption Inhibitor

M Bile Acid Sequestrants

Figure 1. Source: Third Report of the National
Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults (Adult Treat-
ment Panel Ill). Final Report. Bethesda, Md:
National Cholesterol Education Program. National
Heart, Lung, and Blood Institute, National Institutes
of Health. NIH Publication No. 02-5215, September
2002.

component of the lipid profile. We now
recognize that triglyceride concentrations
may also be highly predictive of mor-
tality in patients with T2DM or impaired
fasting glucose.?

The Paris Prospective Study (PPS)!!
presented epidemiologic evidence that
hypertriglyceridemia is an important pre-
dictor of CHD in persons with impaired
glucose tolerance or diabetes.

In the PPS, Fontbonne et al'! looked
at the long-term incidence of CHD in 943
men with impaired glucose tolerance or
diabetes who were selected from 7038
men aged 43 to 54 years seen at the first
follow-up examination for a separate
analysis of risk factors for CHD mor-
tality.

Of the 943 men, 26 died of CHD at
a mean follow-up of 11 years. These men
had significantly higher levels of plasma
triglyceride (P<.006) and plasma choles-
terol levels (P<.02) and both fasting and
2-hour post glucose load compared with
those who did not die of CHD. Findings
of this study suggest that dyslipidemia
has a clinically significant role in the
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occurrence of atherosclerotic vascular
disease in these patients with diabetes.

A large meta-analysis of 17 prospec-
tive trials found that not only is the
triglyceride concentration an indepen-
dent risk factor for cardiovascular dis-
ease, but also increasing the triglyceride
concentration by as little as 88 mg/dL
increases cardiovascular risk by 75% for
women and 30% for men.!?

Another meta-analysis also supports
the risk of elevated triglyceride concen-
trations as an independent risk factor
with up to a sevenfold increase in risk
as triglyceride concentrations increase
from 131 mg/dL to 299 mg/dL.1?

Although the increased risk of ele-
vated triglyceride concentrations is inde-
pendent of HDL-C levels, patients with
diabetes and those with impaired fasting
glucose often have low HDL-C levels as
well. Elevated triglyceride levels reduce
the effect of lipoprotein lipase and that
reduces production of HDL-C.¥ In addi-
tion, the HDL-C produced is small,
dense, and has decreased antiatherogenic
activity. The kidney more readily clears
this smaller HDL-C particle, leading to a
further reduction of the HDL-C level.1>1¢

In summary, the dyslipidemia asso-
ciated with diabetes or impaired fasting
glucose involves atherogenic, dense LDL-
C, low levels of HDL-C with reduced
antiatherogenic activity, and elevated
concentrations of triglycerides, each of
which markedly increases the risk of
mortality.

Treatment Options

Diet and Exercise

Diet and exercise are the fundamental
and first considerations in patients with
T2DM. They should constitute the
starting point of physicians’ conversa-
tions with these patients to provide guid-
ance and instructions about a diet con-
structed to avoid complications of
diabetes mellitus and limit dyslipidemia.
Even low levels of exercise improve
insulin sensitivity, maintain glycemic
optimization, and reduce hypertriglyc-
eridemia. The American Heart Associa-
tion has recommended a minimum of
30 minutes of physical activity 5 days a
week.” Moderately vigorous activity per-
formed as part of daily activity, including
gardening, brisk walking, or house-

cleaning done in 10-minute bouts may
count toward this recommendation.
The initial approach for patients
with T2DM is to minimize their con-
sumption of high-glycemic-index foods
(bread, rice, potatoes, pasta, and sugar)
and to maximize their consumption of
whole grains, fruits, and vegetables (red,
yellow, green, orange). A diet that is high
in low-fat protein and includes fish rich
in omega-3 oils is important as the cor-
nerstone of nutritional guidance.
Many patients benefit from
including increased levels of fiber, foods
that are rich in stanol and sterol esters,
and supplementation with at least 1 g of
fish oil daily. Use of this supplement has
been shown to reduce risk of sudden
death in patients who have coronary dis-
ease through cardiac electrical stabiliza-
tion benefits. Fish oil supplementation
also is effective in dramatically lowering
triglyceride levels.!® Neither garlic sup-
plements nor policosinol has been found
to augment lipid lowering, and neither is
recommended specifically to treat
patients with dyslipidemia or hyper-
cholesterolemia.!**

Statins

Despite lifestyle changes, most patients
with T2DM require medication to lower
their lipid levels. The most potent med-
ications to reduce LDL-C levels are 3-
hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors (statins), and they
are considered a first-line treatment for
patients with diabetic dyslipidemia.

Statins may decrease the LDL-C
level by as much as 50% and have addi-
tional benefit on HDL-C and triglyceride
levels. These medications may be used in
monotherapy, or they may need to be
used in combination for the patient with
multiple lipid abnormalities. Remember
that many derangements of the lipid
profile in patients with diabetes involve
triglycerides and HDL-C.

Statin medications are the mainstay
for treatment of patients with diabetes
who have dyslipidemia because of their
pleotropic effects, including anti-inflam-
matory properties and potential to
increase nitric oxide and enhance vasodi-
lation. These medications have years of
patient evaluations that have shown a
decrease in cardiovascular mortality as
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well as in total mortality. Data from both
primary and secondary prevention trials
strongly support starting lipid-lowering
therapy with a statin in most patients
with diabetes and that the benefit of
statins increases in patients with low
levels of HDL-C 223

Use of statins in both primary and
secondary prevention confers a strong
benefit to patients who have diabetes.
Costa et al'® conducted a systematic
review and meta-analysis of 12 studies to
evaluate the clinical benefit of lipid-low-
ering drug treatment in primary and sec-
ondary prevention in patients with and
without diabetes mellitus. They found
that lipid-lowering treatment with statins
was as effective in patients with diabetes
as in patients who did not have diabetes
(21% vs 23% risk reduction for major
coronary events, respectively, in primary
prevention; and 21% vs 23% in secondary
prevention, respectively). However,
when the results were adjusted for base-
line risk, patients with diabetes had
greater benefit in both primary and sec-
ondary prevention of death due to coro-
nary artery disease, nonfatal MI, revas-
cularization, and stroke.

A meta-analysis for the American
College of Physicians on lipid-lowering
therapy in T2DM evaluated primary and
secondary prevention in a wide variety of
patients. This study concluded that there
was a reduction of events of 22% in pri-
mary prevention and 24% in secondary
prevention.?*

The Air Force/Texas Coronary
Atherosclerosis Prevention Study
(AFCAPS/TexCAPS)* was a primary
prevention study that examined the rela-
tionship between percent reduction from
baseline and on-treatment lipid values.
The study investigated use of lovastatin
in healthy patients and assessed coro-
nary risk and lipid levels.

Of note, the lower the baseline HDL-
C level, the greater the cardiovascular
benefit in the group receiving lovastatin.
Thus, primary prevention through lipid
modification may confer clinically sig-
nificant cardiovascular benefit to persons
with average LDL-C levels and low
HDL-C levels.

For some patients who cannot tol-
erate statins, red yeast rice, a Chinese herb
that is similar to lovastatin, may be an
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alternative. Data are available on both pri-
mary and secondary prevention popula-
tions. In their 12-week, open-label pri-
mary prevention study, Becker et al®
compared the lipid-lowering effects of
lifestyle changes, red yeast rice, and fish oil
(alternative treatment) with those of sim-
vastatin (40 mg/d). They enrolled
74 patients with hypercholesterolemia
and randomly assigned all participants
to receive the alternate treatment or sim-
vastatin. Both groups had a statistically
significant reduction in LDL-C levels
(P<.001). In the group receiving the alter-
nate treatment, triglyceride levels were
significantly reduced (29% vs 9.3% in the
treatment group; P=.003) as was weight
(5.5% vs 0.4% in the treatment group;
P=.001).

The second study was a multicenter
secondary prevention trial conducted in
a Chinese population. Lu et al?® exam-
ined the effects of a partially purified
extract of red yeast rice on lipoprotein
and cardiovascular end points (major
coronary event including nonfatal MI
and death from CHD) in patients who
had average LDL-C levels at baseline
and who had had a previous ML They
randomly assigned patients to receive
the red yeast rice extract or placebo. The
red yeast rice extract treatment substan-
tially decreased cardiovascular and total
mortality by 30% and 33%, respectively,
as well as the need for coronary revas-
cularization procedures by one third.
This treatment also reduced total choles-
terol and LDL-C levels and increased
HDL-C levels.

For patients who have myalgias
during statin therapy, the use of coen-
zyme Q10 may be beneficial to decrease
myalgias in patients intolerant of statin
medications.”

Fibric Acid
Fibric acids are beneficial for diabetic
dyslipidemia, lowering triglyceride
levels, and raising HDL-C levels, though
with minimal impact on LDL-C. Out-
come studies show that fibric
acid/fibrates are especially effective
drugs in decreasing cardiovascular
events in patients with diabetes given
the lipid derangements in triglyceride
and HDL-C levels.

The Helsinki heart study, a double-

blind, placebo-controlled primary pre-
vention trial among 4081 men with dys-
lipidemia, tested the efficacy of gemfi-
brozil in preventing CHD.? In the
18-year follow-up, the researchers com-
pared the CHD, cancer, and all-cause
mortality in the original gemfibrozil
group with those in the original placebo
group. Gemfibrozil therapy at 1200
mg/d in 2046 men resulted in a 35%
decrease in triglyceride concentrations,
an 11% reduction in total cholesterol
levels, and an 11% increase in HDL-C
levels. Gemfibrozil therapy also resulted
in a 34% reduction in CHD events
overall but an astounding 68% reduc-
tion in patients with diabetes.

The Veterans Affairs High-Density
Lipoprotein Intervention Trial (VA HIT),
a multicenter, randomized, double-
blind, placebo-controlled, secondary pre-
vention study, sought to determine if
the reduction in major CHD events with
gemfibrozil could be attributed to
changes in plasma lipid levels. Triglyc-
eride concentrations were reduced 31%,
total cholesterol levels were unchanged,
and HDL-C levels increased 6%. Patients
with diabetes had a 41% reduction in
CHD events and a 40% decrease in cere-
brovascular events compared with an
overall decrease of 22% and 31%, respec-
tively, in these events in the cohorts
without diabetes.

In the Diabetes Atherosclerosis
Intervention Study (DAIS), 418 subjects
with T2DM were randomly assigned to
receive 200 mg of micronized fenofi-
brate daily or placebo.® Fenofibrate
therapy resulted in improved serum
triglyceride, HDL-C, and LDL-C con-
centrations as well as decreased LDL
particle size. It also resulted in 40%
reductions in focal coronary disease and
cardiovascular disease rates.

The Fenofibrate Intervention and
Event Lowering in Diabetes (FIELD)
study assessed the effect of fenofibrate
(200 mg/d) compared with placebo on
cardiovascular disease events in patients
with T2DM.% Although fenofibrate did
not significantly reduce the risk of the
primary outcome, it did reduce total
cardiovascular events, mainly because of
fewer nonfatal MIs. Thus, use of fenofi-
brate offers some benefits in patients
with diabetes and should be considered
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either alone or in combination for dia-
betic dyslipidemia.

Combination Therapy

M Statin Plus Fibrate—The use of the com-
bination of statin and fibrate would seem
ideal in managing diabetic dyslipidemia.
A safety and tolerability study of this com-
bination is the Study of Artial Fibrillation
Reduction (SAFARI), which enrolled 619
patients with T2DM and LDL-C levels
greater than 130 mg/dL and triglyceride
concentrations between 150 mg/dL and
500 mg/dL to receive simvastatin alone or
in combination with fenofibrate.* This
combination was found to be safe and
effective at reducing LDL-C and triglyc-
eride levels while increasing HDL-C
levels. Additionally, there was a shift in
LDL-C particle size to the more favorable
subclass pattern A.*! The large lipid por-
tion of the Action to Control Cardiovas-
cular Risk in Diabetes (ACCORD) trial, a
randomized study involving more than
5000 patients, is in progress to assess if
this combination results in fewer cardio-
vascular events. Findings are expected to
be released later in 2009.%

The Diabetes and Combined Lipid
Therapy (DIACOR) study, looked at the
effects of adding fenofibrate (160 mg/d)
to simvastatin (20 mg/d) in patients with
T2DM and no history of CHD who had
mixed dyslipidemia plus two or more
of the following: low HDL-C levels, ele-
vated triglyceride concentrations, and
elevated LDL-C levels.®

The DIACOR study comprised 300
enrolled patients (mean age 61 years; 55%
men) who met the enrollment criteria.
After a washout period of all lipid-low-
ering medications, the patients were ran-
domly assigned to receive monotherapy
with simvastatin (20 mg/d) or fenofibrate
(160 mg/d), or combination therapy with
both medications.®

In patients with baseline triglyceride
concentrations of 170 mg/dL or greater,
the combination therapy resulted in the
greatest reductions in levels of the athero-
genic LDL-C pattern B and in dense very
low-density lipoprotein cholesterol levels
as well as the greatest increases in HDL-
c3

Thus, the combination of fenofibrate
and statin appears to be well tolerated,
safe, and effective with outcomes data
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soon to be available. This combination
may be an excellent option for diabetic
dyslipidemia.

M Statin Plus Niacin—Brown et al* com-
pared the cardiovascular protection of a
combination of simvastatin and niacin
with a combination of simvastatin plus
niacin and antioxidant vitamin therapy.
Their 3-year trial documented greater
clinical and angiographically measurable
benefits with the simvastatin-niacin com-
bination than would be expected with
simvastatin monotherapy.

Patients receiving the simvastatin-
niacin combination therapy had regres-
sion of stenosis (04%), as compared with
progression of stenosis in the groups
receiving placebos (3.9%) and antioxi-
dant vitamins (1.8%). At the end of the
3 years, 91% of the patients treated with
the simvastatin plus niacin had not had
a cardiovascular event (coronary death,
MI, stroke, or revascularization) com-
pared with 78% of the patients treated
with niacin monotherapy.3

Thus, the statin-niacin combination
therapy improves freedom from clinical
events, reducing death, MI, stroke, or
revascularization. Niacin provides benefit
by raising the HDL-C level, while the
statin provides benefit by reducing the
LDL-C level

The later HDL Atherosclerosis Treat-
ment Study (HATS) showed that the
combination of simvastatin and niacin
at mean daily doses of 13 mg and 24 g,
respectively, was effective, safe, and well
tolerated in 25 patients with and 135
patients without diabetes mellitus.®
These 160 patients had coronary artery
disease, mean LDL-C levels of
128 mg/dL, HDL-C levels less than or
equal to 35 mg/dL, and mean triglyc-
eride concentrations of 217 mg/dL. They
were randomly assigned to receive com-
binations of antioxidant vitamins or their
placebos or simvastatin plus niacin or
their placebos.

The simvastatin-niacin combination
therapy was found to slow progression
of angiographically measurable
atherosclerosis, resulting in a 60% reduc-
tion in major cardiovascular events.

Patients with diabetes in the sim-
vastatin-niacin-treated group had an ini-
tial slight decline in glycemic control,

which subsequently returned to pre-
treatment levels at 8 months and
remained stable thereafter.?

M Statin Plus Ezetimibe—Because eze-
timibe monotherapy reduces LDL-C,
raises HDL-C, and lowers triglyceride
concentrations, it would seem intuitive
that this agent combined with statin
would be ideal.

Results of the Ezetimibe and Sim-
vastatin in Hypercholesterolemia
Enhances Atherosclerosis Regression
(ENHANCE) trial were released in April
2008.% Kastelein et al* conducted a 24-
month double-blind randomized study
to compare the effects of simvastatin
(80 mg/d) combined either with placebo
or ezetimibe (10 mg/d). They enrolled
720 patients with familial hypercholes-
terolemia and randomly assigned them
to receive either the simvastatin-eze-
timibe combination formulation or the
simvastatin alone.

At the end of the ENHANCE study,
the group receiving the simvastatin
monotherapy had a mean LDL-C level of
192 mg/dL; the group receiving the sim-
vastatin-ezetimibe combination had a
mean LDL-C level of 141 mg/dL (a
between-group difference of 16.5%,
(P<.01). The group receiving the com-
bined therapy had a 25% reduction in
triglyceride concentration (P<.01) and a
6.6% decrease in C-reactive protein
(P<.01).3¢

However, the primary outcome in
the ENHANCE trial was the mean
change from baseline in the thickness of
the carotid intima media thickness
(CIMT) as measured by B-mode ultra-
sonography. The group receiving the
combination therapy had a slight, not
significant increase in CIMT (P=.29).%

The Simvastatin and Ezetimibe in
Aortic Stenosis (SEAS) trial” was con-
ducted to look at the effect of ezetimibe
on progression of aortic stenosis. This
trial concluded that this combination did
not affect aortic stenosis, but the trial
raised the possibility that the addition of
ezetimibe to statin therapy led to an
increase in the incidence of cancer.

Peto et al*® analyzed cancer data
from the SEAS trial as well as from two
ongoing trials evaluating the use of eze-
timibe: the Study of Heart and Renal Pro-
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tection (SHARP),* a trial assessing renal
progression, and the Improved Reduc-
tion of Outcomes Vytorin Efficacy Inter-
national Trial IMPROVE-IT), an acute
coronary syndrome trial.’ Although both
of these trials are ongoing, information
regarding cancer incidence was gleaned
from these large randomized trials. In
neither trial was the incidence of cancer
greater with combination therapy of eze-
timibe and statin.

Additionally, a meta-analysis of
90,000 patients in statin trials using the
ezetimibe-statin combination found no
increased risk of cancer.*! Thus, com-
bining a statin with ezetimide appears
to be safe, lowers LDL-C levels effec-
tively but does not have outcomes data
at this point.

Treating the Patient

In terms of the order of priorities in
treating our previously described patient
who has diabetes and an LDL-C level of
129 mg/dL, the initial priority is to lower
the LDL-C level, so first institute statin
therapy (Figure 2). The outcomes and
data support the effectiveness of statins
in this patient population with benefit in
reducing cardiovascular events and total

mortality. The next priority is to increase
the HDL-C level, so next prescribe diet
(ie, consuming fewer carbohydrates) and
more exercise, which help in achieving
and maintaining glycemic control.

Combination therapy with a statin is
often required. The statin may be com-
bined with either niacin in patients who
can tolerate it or with a fibrate. Both
agents have been shown to be safe when
combined with a statin. Also, both com-
binations have the ability to reduce car-
diovascular events in patients with dia-
betes. These combinations, together with
lifestyle changes and the use of fish oil,
are helpful in controlling triglyceride
levels, a common derangement in
diabetic dyslipidemia.
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