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Educational Overview

Cardiovascular disease (CVD) is the major cause of both morbidity and mortality in patients with diabetes. Increasingly,
clinicians have become aware of a similar link between pre-diabetes, insulin resistance, and CVD. Patients with type 2
diabetes and insulin resistance are at risk for a characteristic dyslipidemia and other metabolic and vascular abnormali-
ties that contribute to the substantial increase in CVD risk.

Treatment of dyslipidemia has an established benefit—both for patients with diabetes and those at significant risk for
CVD (as in patients with the metabolic syndrome, pre-diabetes and insulin resistance). Lowering of LDL cholesterol has
a clear benefit and has been stressed in clinical guidelines. Additionally, data suggest that elevated triglyceride levels and
low levels of HDL-cholesterol play a critical role in the development of CVD. Furthermore, managing these aspects of
the dyslipidemia of diabetes and insulin resistance has emerged as a critical component of care.

Through debate and authoritative peer exchange, this activity, conducted in conjunction with the University of Medicine
& Dentistry of New Jersey, will confront issues associated with the management of complex dyslipidemia and global risk
of CVD in patients with type 2 diabetes and insulin resistance.

It should be noted that the recommendations made herein, with regard to the use of therapeutic agents, varying disease
states, and assessments of risk, are based upon a combination of randomized clinical trials, current guidelines, and the clin-
ical practice experience of the participating panelists.

Target Audience

This educational activity is designed for cardiologists, endocrinologists/diabetologists, primary-care physicians and
other health care professionals interested in or involved with the management of patients with type 2 diabetes and
insulin resistance.

Learning Objectives

e Review current evidence supporting the role of high triglycerides and low HDL cholesterol levels in
CVD risk for patients with diabetes and insulin resistance.

e Discuss the cluster of metabolic and vascular abnormalities that contribute to cardiovascular disease in
patients with insulin resistance.

e Recognize the role of therapies that target HDL-C, triglycerides, and the complex dyslipidemia of
diabetes in managing the high-risk patient.

e Describe the treatment options available for the management of HDL-C and triglycerides, including both
nonpharmacologic and pharmacologic approaches.

e Discuss the potential mechanisms ogaction of specific pharmacologic agents used to alter HDL-C and
triglycerides, safety considerations, appropriate role of combination therapy, and the ongoing clinical
trials evaluating such treatments.

Method of Instruction

Participants should read the learning objectives and review the activity in its entirety. After reviewing the material,
complete the self-assessment test consisting of a series of multiple-choice questions. The activity is complemented with
references that contain the rationale for the correct answer to each question as well as a description identifying the
section in the activity that contains the correct answer, allowing participants to review the material as needed, thus
finalizing their educational participation.

Upon completing this activity as designed, participants will receive a letter of credit awarding AMA/PRA category 1
credit three to four weeks after receipt of the registration and evaluation materials. Estimated time to complete this
activity as designed is 1.75 hours.

Accreditation

This activity has been planned and implemented in accordance with the Essential Areas and Policies of the Accreditation
Council for Continuing Medical Education (ACCME) through the joint sponsorship of UMDN]-Center for Continuing and
Outreach Education and Medical Crossfire/Liberty Communications Network. UMDN]-Center for Continuing and Out-
reach Education is accredited by the ACCME to provide continuing medical education for physicians. UMDN]J-Center for
Continuing and Outreach Education designates this educational activity for a maximum of 1.75 category 1 credits
toward the AMA Physician’s Recognition Award. Each physician should claim only those credits that he/she actually
spent in the activity.

This activity was reviewed for relevance, accuracy of content, balance of presentation, and time required for participa-
tion by John B. Kostis, MD; Adam L. Palance, MD; and Apurva Shah, MD.
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In accordance with the disclosure policies of UMDN] and to conform with ACCME and FDA guidelines, all program fac-
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the manufacturers of any commercial products/devices, or providers of commercial services, that relate to the content of their
presentation/material, or the commercial contributors of this activity, that could be perceived as a real or apparent conflict
of interest; and 2) the identification of a commercial product/device that is unlabeled for use or an investigational use of a
product/device not yet approved.

Faculty Disclosure Declarations

The University of North Carolina has received honoraria related to Dr. Buse’s speaking for Abbott Laboratories, Eli Lilly
and Co., and Pfizer Labs. The University of North Carolina has received grant support related to research activities con-
ducted by Dr. Buse from Bristol-Myers Squibb, Novartis Pharmaceuticals Corp., and Pfizer Labs. The University of North
Carolina has received consulting fees related to Dr. Buse’s participation in formal advisory activities from Amylin Pharma-
ceuticals, BD Research Laboratories, Bristol-Myers Squibb, Eli Lilly and Co., Insulet, and Merck & Co., Inc. Currently,
these relationships are under contract between the companies and the University of North Carolina, and provide no di-
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Therasense; has served on the advisory boards of Aventis Pharmaceuticals, Amylin Pharmaceuticals, Eli Lilly and Co.,
Pfizer Labs, and Takeda Pharmaceuticals North America; has been a consultant for Amylin Pharmaceuticals, Bristol-Myers
Squibb, Eli Lilly and Co., Lifescan, Pfizer Labs, Ross, and Takeda Pharmaceuticals North America; and has served on the
speakers’ bureaus of Amylin Pharmaceuticals, Aventis Pharmaceuticals, Eli Lilly and Co., GlaxoSmithKline Pharmaceu-
ticals, Merck & Co., Inc., Novo Nordisk, Pfizer Labs, and Takeda Pharmaceuticals North America.

Dr. Kostis has received grant/research support form Pfizer Labs; has been a consultant for Berlex Laboratories, Forest
Laboratories, Pfizer Labs, Sankyo Pharma, Schering-Plough Corp., and Taisho Pharmaceuticals Co.; and has served on
the speakers’ bureaus of Astra Zeneca Pharmaceuticals, Aventis Pharmaceutical, Bristol-Myers Squibb, Merck & Co., Inc.
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Off-Label Usage Disclosure

This activity contains discussion of unlabeled and non-FDA-approved uses of commercial products. The thiazolidinedione
agents (glitazones) are not indicated as a third agent in addition to metformin and a sulfonylurea, in combination with in-
sulin or for preventing or delaying the onset of diabetes or cardiovascular disease; they are also not indicated for the treat-
ment of impaired glucose tolerance.

Disclaimer

The views expressed in this activity are those of the faculty. It should not be inferred or assumed that they are expressing
the views of Takeda Pharmaceuticals North America, any other manufacturer of pharmaceuticals, UMDN], or Medical
Crossfire/Liberty Communications Network.

The drug selection and dosage information provided in this activity are believed to be accurate. However, the participants
are urged to consult the full prescribing information on any drug mentioned in this activity for recommended dosage, in-
dications, contraindications, warnings, precautions, and adverse effects before prescribing any medication. This is partic-
ularly important when a drug is new or infrequently prescribed.

©2005 by UMDN]J-Center for Continuing and Outreach Education and Liberty Communications Network. All rights re-
served including translation into other languages. No part of this activity may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including photocopying, recording, or any information storage and retrieval
systems without permission in writing from UMDN]J-Center for Continuing and Outreach Education or Liberty Commu-
nications Network.

Medical Crossfire® is a registered trademark of Liberty Communications Network, a Cardinal Health company.

MEDICAL CROSSFIRE e SPECIAL EDITION e VOL 6 e NO 7



Managing Dyslipidemia and Global Risk
in Patients with Type 2 Diabetes

and Insulin Resistance
The Role of Triglycerides and HDL Cholesterol

John B. Buse, MD, PhD
Associate Professor of Medicine
Chief, Division of General Medicine and Clinical Epidemiology
Director, Diabetes Care Center
University of North Carolina School of Medicine at Chapel Hill
Chapel Hill, North Carolina

Henry Ginsberg, MD
Herbert Irving Professor of Medicine
Director, Irving Center for Clinical Research
Columbia University College of Physicians and Surgeons
New York, New York

PANELISTS

MODERATOR

Frederick A. Masoudi, MD, MSPH
Assistant Professor of Medicine
Divisions of Cardiology and Geriatric Medicine
Denver Health Medical Center &
University of Colorado Health Sciences Center
Denver, Colorado

Jorge Plutzky, MD
Assistant Professor of Medicine
Harvard Medical School;
Director, the Vascular Disease Prevention Program
Brigham and Women's Hospital
Boston, Massachusetts

David M. Kendall, MD
Chief of Clinical Services and Medical Director
International Diabetes Center;
Associate Professor of Medicine
University of Minnesota Medical School
Minneapolis, Minnesota




atients with type 2 diabetes mellitus have a high risk of developing

cardiovascular disease," with abnormal lipid profiles placing them at

even greater risk.? Dyslipidemia, markers of atherosclerosis and
inflammation, and a procoagulant state may also precede the onset of
hyperglycemia. Overall, these patients have a 2- to 3-fold increased risk of
cardiovascular disease as compared with normoglycemic patients.? In partic-
ular, triglycerides have been identified as an independent risk factor for
coronary artery disease, and it is now increasingly recognized that hyper-
triglyceridemia should be treated aggressively. “Managing dyslipidemia and
global risk in patients with type 2 diabetes and insulin resistance is one of
the principal challenges faced by cardiologists, endocrinologists, and dia-
betologists,” noted David M. Kendall, MD. To shed light on this important
clinical challenge, Dr. Kendall moderated the following exchange among a

multidisciplinary panel of experts.

The Relationship Between Insulin
Resistance and Cardiovascular
Disease

The importance of controlling LDL, especially
in high-risk patients such as those with dia-
betes, is well established. However, evidence
demonstrates that other factors, such as HDL
and triglyceride levels, may play a profound
role in getting these patients to goal and
reducing the risk of cardiovascular disease.*’

To begin this Medical Crossfire ex-
change, Dr. Kendall asked his colleagues how
the role of triglycerides and the relationship
between lipid disorders, central obesity, in-
sulin resistance and diabetes might be best
described.

Henry Ginsberg, MD attempted to offer
a concise explanation to this complicated
relationship by noting that, “It all starts with
insulin resistance. Although we do not really
know the underlying molecular basis of in-
sulin resistance in terms of genetics, we do
know that it is associated with what I would
call ‘a disorder of energy balance and an in-
ability to store energy in an effective way.’

This inability to store fat properly in subcu-
taneous adipose tissue then leads to the stor-
age of fat elsewhere—in the muscle, liver,
plasma as triglyceride, and central fat.” He
continued, “Together, these factors lead to
insulin resistance in those tissues and organs.
When the liver has excess fat in it, it tries to
unload that fat by putting out very low den-
sity lipoprotein carrying that fat, the triglyc-
eride, into the bloodstream. So you see, there
is obesity, the hepatic steatosis, and high
plasma triglycerides. The latter is followed
by low HDL and abnormal LDL.” Seeking to
clarify the role of diabetes in this context,
Dr. Ginsberg noted, “certainly diabetes is the
next step from the insulin resistance syn-
drome, with a concomitant and somehow
interrelated failure of the beta cells, lack of
insulin and then hyperglycemia.”
Requesting that the panel further eluci-
date this point, Dr. Kendall asked, “Is there a
relationship between glucose control and
cardiovascular outcomes in patients with

diabetes?”

MEDICAL CROSSFIRE e SPECIAL EDITION e VOL 6 e NO 7



“We do not have an outcome study that
defines the cardiovascular risk in diabetes as
mitigated by changes in glycemic control,”
reported John B. Buse, MD, PhD. He noted,
however, that major studies such as the
Diabetes Control and Complications Trial
Research Group (DCCT) study,® as well as
the UK Prospective Diabetes Study (UKPDS),
suggest there is a trend towards improvement
in cardiovascular outcomes when blood glu-
cose is well controlled. He added that results
from the ongoing Action to Control Cardio-
vascular Risk in Diabetes (ACCORD) study
“will robustly address this issue by compar-
ing patients whose blood glycated hemoglo-
bin (Hbaic) were less than 6.0 versus patients
with an Hbaic of between 7.0 and 7.9.”

Data from the ACCORD study include
10,000 patients with type 2 diabetes, and are
expected to be reported in 2010. Researchers
anticipate the study will break new ground
with risk-reduction therapy in diabetes, and
shed light on outcomes versus safety.

Frederick A. Masoudi, MD, MSPH
agreed with his colleague, and emphasized the
importance of glucose control in terms of
reducing risk of microvascular events, “which
are essential to control in diabetic patients.”

“UKPDS also suggests that technique
may depend as much as target on cardiovas-
cular outcomes and how far to lower
glucose,” remarked Dr. Buse. Referring again
to UKPDS, which examined more than
4,000 subjects, he cited evidence showing
that metformin was associated with greater
improvement in cardiovascular risk than
sulfonylureas in a subgroup of overweight
diabetic patients.’

Confirming that “epidemiologic data in
diabetes support that glucose plays a role,”
Dr. Kendall asked the panel to discuss data
that suggest cardiovascular risk is associated
with abnormalities of glucose metabolism in
patients with prediabetes. “Is cardiovascular
risk associated with hyperglycemia in pa-
tients with impaired fasting glucose, or
impaired glucose tolerance?” he queried.

MEDICAL CROSSFIRE e SPECIAL EDITION

Jorge Plutzky, MD, responded that there
are some studies that suggest a very strong
relationship between glucose levels them-
selves and cardiovascular events. “The
DECODE study [Diabetes Epidemiology:
Collaborative analysis Of Diagnostic criteria
in Europe],” he offered, “suggests that a
two-hour glucose tolerance test after a chal-
lenge is a more sensitive predictor of future
cardiovascular events.”® He also cited the
Norfolk cohort of European Prospective
Investigation into Cancer and Nutrition
(EPIC-Norfolk) study, which shows evidence
of Hbaic being predictive of future cardiovas-
cular risk.” “These data may translate into
also predicting risk in patients with impaired
fasting glucose, impaired glucose tolerance
and abnormal responses,” he concluded.

The DECODE study developed 5- and
10-year risk scores for cardiovascular mor-
tality that include glucose concentrations as
well as known diabetes status. The study
found that, in men, for both 5- and 10-year
cardiovascular mortality, fasting and two-
hour glucose and fasting glucose alone,
among other risk factors, were significantly
associated with cardiovascular mortality.
EPIC-Norfolk examined the value of Hbaic
concentration as a predictor of death from
cardiovascular and all causes in men. The
study found that Hbaic seems to explain
most of the excess mortality risk of diabetes
in men and to be a continuous risk factor
through the population distribution.

Dr. Ginsberg discussed the evolution of
the theory that insulin resistance was linked
to CVD by stating that “evidence of a rela-
tionship stems back from the 1970s and
1980s. Several population studies showed
that the level of insulin was an independent
predictor of cardiovascular outcomes, al-
though each study missed major risk factors
in their measurements.”'*? He added, “the
best data that we have now comes from the
Insulin Resistance Atherosclerosis Study
(IRAS).”" This study found that established
diabetes and fasting glucose level were each
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independently associated with intimal-medial
wall thickening of the common carotid
artery, suggesting that chronic hyperglycemia
may lead to increased risk of atherosclerosis.

Dr. Ginsberg further noted that insulin
resistance is associated with high trigly-
cerides, low HDL cholesterol, hypertension,
hypercoagulability, and inflammation. Be-
cause of this, he concluded, “to identify the
role of insulin resistance itself as a unique
predictor becomes nearly impossible.”

Some of the more sensitive markers of
atherosclerosis, such as carotid intimal-medial
thickness, may be associated with the meta-
bolic syndrome. Blood pressure also has a
significant amplifying effect on intimal-medial
thickness. “I wonder whether we are not lim-
ited to some extent by the sensitivity of the
measures that we are using, whether they are
for insulin resistance or for atherosclerosis,”
pondered Dr. Plutzky.

“In the setting of diabetes, there is very
little evidence to demonstrate that insulin re-
sistance adds to the risk associated with
diabetes itself,” offered Dr. Buse. “Virtually
all patients with diabetes are insulin resis-
tant, so they cannot be compared to the less-
insulin-resistant patients very well. Some of
the data suggest that the risk associated with
diabetes is higher than the risk associated
with metabolic syndrome. One such example
is the WISE study.” The Women’s Ischemia
Syndrome Evaluation (WISE) found that in
women with suspected myocardial ischemia,
the prevalence of angiographically significant
coronary artery disease increases in a gradi-
ent manner across the continuum of meta-
bolic status from normal, to the metabolic
syndrome, to diabetes."

Diabetic Dyslipidemia

Having discussed the overarching relationship
between insulin resistance and cardiovascular
disease, Dr. Kendall asked, “What are the
characteristics of lipid disorders in patients
with diabetes and with insulin resistance?”

Dr. Plutzky began by describing levels
typically seen in those patients who “present
with LDL levels that are not particularly high
and who often will have elevated trigly-
cerides and lower HDL levels.” He added
that one intriguing aspect of the typical lipid
profile is that “LDL may be more athero-
genic or more prone to oxidation or uptake.”
The impact of LDL cholesterol was seen in
the Heart Protection Study, a large trial that
showed that lowering LDL cholesterol has an
impact on outcome."”

Dr. Ginsberg continued Dr. Plutzky’s de-
scription of these patients’ LDL cholesterol
particles. “It is important to remember that
these patients have small LDL, which means
they have more LDL particles for any choles-
terol concentration.” LDL particles become
small and dense in the dyslipidemic patient.
This increases the likelihood that the LDL
particles will adhere to and invade the arter-
ial wall, and also makes them more liable to
oxidation,' “which suggests that LDL cho-
lesterol should be reduced more aggressively
in those patients in order to reduce the num-
ber of particles,” he stated.

“Cardiovascular risk associated with
LDL is obviously clear, but the dyslipidemia
seems more complex than that,” posed Dr.
Kendall. “What potential impact may we
have in going beyond targeting LDL and ad-
dressing HDL cholesterol and triglycerides?”

“By reducing the number of triglyceride-
carrying lipoproteins, there will be fewer
particles to penetrate the arterial wall,” ex-
plained Dr. Ginsberg. He added that several
human and animal models have shown that
“very low density lipoproteins (VLDL) pene-
trate the artery wall and are atherogenic.” In
addition, “lowering fasting triglycerides
reduces postprandial triglycerides, because
chylomicrons and VLDL compete for the
same removal pathways.” This is important,
he noted, because “postprandial hyper-
triglyceridemia has been shown to be a
predictor of outcomes in a number of stud-
ies.”” Dr. Ginsberg further described the
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impact of lowering triglycerides, which al-
most always raises HDL, “and we know that
raising HDL is an important predictor of
good outcomes. The mechanism behind this
is predictably less clear, but the potential im-
pact is broad and multifaceted. We think
HDL moves cholesterol out of the artery wall
and macrophages and takes it back to the liver.
HDL also has antioxidant properties and
affects smooth muscle cell proliferation.”

“Let’s focus on triglycerides for a mo-
ment,” requested Dr. Kendall, in noting the
importance of Dr. Ginsberg’s points. “What
is the role of triglycerides in global cardio-
vascular risk in patients both with diabetes
and insulin resistance?”

“Some studies have suggested that
triglycerides may be an independent risk
factor,” stated Dr. Plutzky. He pointed out
The Copenhagen City Heart Study' as well
as a meta-analysis by Austin that found that
increased triglycerides are associated with a
14% and 34% increase in cardiovascular dis-
ease risk in men and women, respectively."

“It has always been very hard to pin-
point the impact of triglycerides because in
research analyses, we are always controlling
for multivariate risk,” he admitted. “Trigly-
ceride levels themselves are quite predictive
in essentially every study. In the Framingham
Heart Study, triglycerides were more predic-
tive than LDL in postmenopausal women.”*

Dr. Plutzky noted, however, that when
controlling for other risk factors, “that
relationship weakens or disappears, and the
relationship with HDL may be part of that.
At the same time, every risk factor seems to
change triglycerides.” He concluded by sug-
gesting that the contrary viewpoint “may be
that one of the issues with those other risk
factors is that they raise triglycerides.”

Dr. Buse agreed with Dr. Plutzky’s point
that “it is clearly true that triglyceride levels
in diabetes patients are an independent risk
factor, more so than in the general population.”
From a clinical perspective, he acknowledged
“it is another area we can address in trying to
improve cardiovascular risk.”

MEDICAL CROSSFIRE e SPECIAL EDITION
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“It is clearly true that
triglyceride levels in
diabetes patients are an
independent risk factor,
more so than in the
general population.”

—Dr. Buse
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Managing Dyslipidemia in Insulin
Resistant Patients

Nonpharmacologic Therapies

Moving ahead to treatment approaches in
this high-risk patient group, Dr. Kendall re-
marked, “We can control dyslipidemia with
both nonpharmacologic and pharmacologic
therapies. What can we hope to achieve with
nonpharmacologic therapies, specifically
with regard to HDL and triglycerides?”

Dr. Buse verbalized strategies for con-
trolling dyslipidemia through lifestyle modi-
fication, which “certainly has been shown to
have an effect on the lipid profiles.”* He
noted that controlling diet has been associated
with reductions in triglycerides, “specifically
when patients convert from processed carbo-
hydrates to more whole grains and eliminate
foods with high fructose corn syrup. Alcohol
certainly has an effect on increasing trigly-
cerides, but also HDL. Substituting mono-
unsaturated fats for saturated fats has been
shown to improve the dyslipidemia in dia-
betes.” Exercise and resistance training have
effects on HDL, he reported, as well as
“smoking cessation, which has an effect on
HDL and perhaps triglycerides. Weight loss
is probably the most impactful lifestyle inter-
vention.”*

Seconding this point, Dr. Ginsberg
offered, “Caloric intake is the centerpiece of
any physiologic nonpharmacologic approach
for elevated triglycerides. When patients take
in fewer calories than they burn, triglycerides
begin to fall and HDL begins to rise. Clini-
cians and dietitians should focus more on
caloric intake and less on the composition of
the diet in this population,” he suggested.

Dr. Masoudi agreed with his colleagues,
but added a caveat that is familiar to practic-
ing physicians. “We would all recommend
that our patients adhere to a relatively low
caloric diet, increase their exercise, and stop
smoking,” he said. “But it is much more
difficult to attain targets in clinical practice
than in the context of clinical trials that have

shown these effects on lipids. This again
brings up the issue of addressing the risk
through other mechanisms.”

Dr. Buse agreed. “Historically we have
put an emphasis on lifestyle changes to man-
age LDL, but often, we never achieve those
targets. However, there is a greater potential
to do this with triglycerides and HDL.”

“Eating less and exercising more is cer-
tainly background therapy, and is definitely
important,” summarized Dr. Kendall.

Niacin

During the next section, the panel focused on
agents for treating HDL and triglycerides.
“We will assume that statin therapy will be
used in a majority of these high-risk pa-
tients,” stated Dr. Kendall. “With this in
mind, I would like to focus on agents that
can be used in combination with a statin.
What effects might niacin have on the lipid
profile, and how does it work?”

“If you look across the board at niacin’s
effect, it is probably the most efficacious of
lipid-altering agents,” remarked Dr. Ginsberg.
He then detailed niacin’s beneficial effects on
lipids, noting that “it decreases triglycerides
and LDL cholesterol, and it raises HDL.”
While niacin’s exact mechanism of action
may not be known, “niacin may reduce
triglyceride synthesis in the liver or it may
reduce the liver’s ability to remove APO-A1,
the very important structural protein on an
HDL from the circulation.”

Dr. Plutzky supported this view by men-
tioning data from the Coronary Drug
Project, where “patients in the niacin arm
exhibited a statistically significant lower
incidence of definite, non-fatal myocardial
infarction (MI) than the placebo group.”* In
the 15-year follow up, a statistically signifi-
cant mortality benefit was demonstrated that
still exists. “This supports the use of it,” he
concluded. In the patient group randomized
to niacin, there were 69 (11%) fewer deaths
as compared to the placebo group.*
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“What do the data or clinical experiences
tell us about using niacin in combination
with statin therapy to improve outcomes in
such patient populations?” asked Dr. Kendall.

“The data with combination therapy are
quite limited,” lamented Dr. Plutzky. “There
are issues in real-world use that we en-
counter quite often, especially in patients
with diabetes.” Offering experience from his
own lipid clinic, where he emphasized that
there are support systems in place, Dr.
Plutzky noted, “we often have very good

”»

success with using niacin.” However, he
specified that patients are preselected before
embarking upon a trial of this agent, and
“only patients who are willing to be careful,
remain compliant, tolerate some initial
symptoms, and report any issues are most
likely to succeed. Outside of such an experi-
enced environment, there are real challenges
with the use of niacin in everyday practice.”

Commenting on potential adverse effects
associated with niacin, Dr. Buse pointed out
that “with all patients, there is a concern
about flushing as well as liver function test
abnormalities or uric acid.” He added that
“there has been a lot of concern about the
effects of niacin on glucose,” an issue of con-
cern to the physician treating patients with
diabetes. In fact, he related that up until
approximately three years ago, “most clini-
cians would have believed that niacin was
contraindicated in diabetes patients. Since
that time, clinicians have gained substantial
experience in managing lipids in patients
with diabetes, and now use it at modest doses.
Instead of the 3 g doses of niacin that had
been used previously,” he explained, “clini-
cians prescribe 500 mg or 1,000 mg, which
provides clinical benefit by modifying HDL
and triglycerides without much change in
glucose.” He stated that results from two
clinical trials—ADMIT with immediate
release niacin and ADVENT with extended
release niacin—“suggest that moderate doses
of niacin caused only minimal changes in
glucose.”
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“In my practice, we more often use
niacin as third-line therapy because it does
have more symptomatology attached with
it,” offered Dr. Buse, acknowledging that
although niacin has more monitoring issues
and less outcomes data, “it is a very useful
lipid-modifying agent.”

Agreeing with his colleagues, Dr. Ginsberg
stated that, if it was not for the adverse
effects of niacin, “it would be an extremely
potent and widely used drug.” Adding to the
comments of Dr. Buse and Dr. Plutzky,
Dr. Ginsberg offered two distinct scenarios.
“It is problematic to use niacin in some
patients with metabolic syndrome.” This dif-
ficulty is demonstrated in a situation where,
“if niacin were used in a patient with dia-
betes whose glucose control then worsened,
the glycemic agents could be modulated to
aid in management. However, if a patient
with a fasting blood sugar of 110 were to go
to 150, while there is improvement to the
lipid profile, the addition of new agents and
possibility of new diagnosis and insurance
issues is a major consideration. While the
latter of these situations may not offer a
complete contraindication for the use of
niacin, the possibility of these complications
should be kept in mind, and if they occur, the
patient should be taken off the drug.”

Fibrates

“How do fibrates affect lipid metabolism,
and what effects are seen both on a cellular
level and clinically?” asked Dr. Kendall.
“Fibrates are PPAR-alpha agents, and
lipid effects occur via the pathway that turns
on genes which affect the synthesis of APO-
A1,” explained Dr. Ginsberg. He clarified the

“Caloric intake is the centerpiece of any

physiologic nonpharmacologic approach

for elevated triglycerides. ”
—Dr. Ginsberg
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mechanism of action further by reporting
that, “in vivo, fibrates are associated with a
rise in APO-A1 levels in the plasma along
with HDL cholesterol because the liver is
putting out more APO-A1l. They are very
effective in lowering triglycerides, and this is
associated with an increase of oxidation of fat
in the liver. The liver unloads its fat by putting
out LDL and triglycerides, but it can also
burn the fat and oxidize it. Although this does
not typically occur, in the presence of a fibrate
that pathway might be improved and lower
levels of triglycerides would be released.”

“Which effect predominates physiologi-
cally with fibrates?” queried Dr. Kendall.

“The data indicate that they occur
simultaneously, and whenever triglycerides
fall there is an increase in HDL from separate
reactions in the plasma,” answered Dr.
Ginsberg. “It is important to note that
fenofibrate has a beneficial effect in general
on LDL, whereas the effects of gemfibrozil
are much more variable.”” Explaining that
this is the primary difference between the
two agents, he added, “the triglyceride and
HDL effects are probably similar.”

“We often see pleiotropic effects—other
effects that may not be directly related to the
effects on lipid metabolism,” observed Dr.
Kendall. “What data are there on the
pleiotropic effects of fibrates?”

Dr. Plutzky addressed this issue by ex-
plaining the agents’ genetic pathway through
binding to PPARs, “which are nuclear recep-
tors and members of the steroid hormone
nuclear receptor family.” He went on to de-
scribe that when the receptors are activated,
“they become transcription factors, which
raises the possibility of regulation of an en-

“What data support that glucose

lowering, in and of itself, will improve the

lipid profile in patients with diabetes?”

—Dr. Kendall

tire cassette of genes through PPARs.”
Evidence from many research groups shows
PPAR-alpha is expressed in various cell types
throughout the vasculature and inflammatory
cells like endothelial cells, smooth muscle
cells, macrophages and lymphocytes, and
regulates pathways that are involved in
atherosclerosis as well as inflammation. This
establishes the strong possibility of “fibrate
effects on inflammation and on atherosclero-
sis, and forms a basis for impact outside of
its effects on the liver and skeletal muscle.”
He noted that there may also be effects
beyond the lipids that could alter factors
such as cholesterol efflux, cytokine produc-
tion, or C-reactive protein (CRP) production.
“Effects have also been shown on coagula-
tion proteins like tissue factor adhesion
molecules,” he explained, concluding that
“there is a whole host of effects that may be
part of the benefits of fibrates.”

Dr. Ginsberg directed the panel’s atten-
tion to data from the Veteran Administration
HDL Intervention Trial (VA-HIT), “where
multivariate analyses to predict the impor-
tance of lipid changes did not produce much
impact.” In VA-HIT, which studied gemfi-
brozil’s benefits in reducing cardiovascular
risk in men, about 25% of the benefit came
from lipid changes. Dr. Ginsberg added that
in a later subgroup analysis, which showed
that the patients with diabetes had the greatest
benefit in VA-HIT, “there was no rise in
HDL in those patients, therefore, other
non-lipid effects of fibrates may be much
more potent.”*

“VA-HIT suggested a significant decrease
in cardiovascular events with gemfibrozil
treatment, stated Dr. Masoudi. “It demon-
strated a 22% reduction in events and was
associated with a 6% increase in HDL
cholesterol levels. In addition, the Diabetes
Atherosclerosis Intervention Study (DAIS)
studied fenofibrate therapy in addition to
statins in patients with diabetes and demon-
strated that fenofibrate decreases progression

of coronary atherosclerosis.”?’

MEDICAL CROSSFIRE e SPECIAL EDITION e VOL 6 e NO 7



Dr. Ginsberg forecasted the importance
of the upcoming results from the Fenofibrate
Intervention and Event Lowering in Diabetes
(FIELD) Study, which will be presented in
2006. He discussed the trial, which includes
nearly 10,000 patients with diabetes ran-
domized to either fenofibrate or placebo.
“The results of this trial could make or break
the fibrates.” he declared. “The trial is
expected to have the power needed to “ad-
dress the questions and vagaries from prior
studies regarding patients with LDL eleva-
tions only, and not patients with the
metabolic syndrome.” The FIELD Study is
expected to show benefit from fibrates and
also to provide primary prevention data,
“which is something that VA-HIT did not
address,” he added.

“What are the safety concerns when
using statin-fibrate combinations?” asked
Dr. Kendall.

“One issue with both fibrates and statins
is muscle aches, myositis, and myopathy,”
replied Dr. Buse. “There has also been great
concern about the issue of rhabdomyolysis,
particularly since cerivastatin was with-
drawn from the market because as many as
1 in 200 patients exposed to that combina-
tion could develop serious muscle injury.?

“More recent analyses have suggested
that the risk in combining fibrates with
statins is quite low,” Dr. Buse reported. “The
risk is lower with fenofibrate than with gem-
fibrozil probably due to differences in the
way that the two agents are metabolized.”?

Dr. Ginsberg presented his experience as
an investigator in the ongoing ACCORD
trial, and stated, “one of the reasons we
chose fenofibrate was that this agent does
not interfere with the metabolism of the
statins. It does not raise blood levels as gem-
fibrozil does, and we hypothesize that the
statin blood level is linked mechanistically to
risk of myositis.”

“With the separate data sets that sup-
port LDL lowering and fibrate use and its
potential impact on outcomes, clinicians are
going to have to face this question head on,”
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stated Dr. Kendall. He asked the panel for
their views regarding glucose elevations and
lowering, and the potential impact on
cardiovascular risk. He asked, “What data
support that glucose lowering, in and of it-
self, will improve the lipid profile in patients
with diabetes?”

Dr. Ginsberg began by debunking the
myth that “hypertriglyceridemia in patients
with diabetes is just an outcome of hyper-
glycemia.” With the knowledge that has been
gained about insulin resistance, he contended,
“we know that the metabolic syndrome
precedes diabetes and that triglyceride levels
are already elevated, so we can put that myth
to rest.”

Commenting on the relationship be-
tween glucose control and triglycerides, he
stated, “there is definitely a link. If a patient
has very high triglycerides, for example over
500 or 600 mg/dL, and very high Hbaic,
there will be an improvement when the
glucose is treated. The typical patient may
have an Hbaic of 7 to 8 or 8 to 9 with a
triglyceride of 300. If the glucose is kept
below 7, the maximum reduction in triglyc-
erides will fall between 10% to 15%. This is
a significant reduction, but it will not fall
much lower than that. HDL, on the other
hand, tends not to be altered in any signifi-
cant manner as glucose control improves.”

“Will simply targeting insulin resistance
specifically improve the dyslipidemia in this
population?” asked Dr. Kendall.

“No,” responded Dr. Buse. “It is much
more complicated than that. Targeting in-
sulin resistance will not improve lipids any
better than if you did not target insulin resis-
tance. This also specifically relates to the
lipid effects of particular drugs.” He devel-
oped this point by describing varying effects
from the available insulin-sensitizing agents.
“Sulfonylureas are very effective glucose
lowering drugs, but have virtually no effect
on any lipid parameter,” he noted. “Met-
formin, an equivalently effective glucose
lowering agent that has effects on insulin
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sensitivity in the liver, at least has some min-
imal effects on LDL, HDL and triglycerides,
though these are all very, very small benefits
on average. The thiazolidinediones (i.e., pio-
glitazone and rosiglitazone), he continued,
“both improve HDL and LDL particle size,
but have differential effects on triglycerides
and LDL particle number.”

Thiazolidinediones

Picking up on Dr. Buse’s comments regarding
the thiazolidinediones (TZDs), or glitazones,
Dr. Kendall noted that, “Pioglitazone and
rosiglitazone, which are commonly utilized
agents for insulin resistance, are PPAR-gamma
agonists. What might PPAR-gamma activa-
tion do to HDL and triglycerides?”

Dr. Ginsberg explained that it was pre-
viously believed that “all TZDs worked by
sensitizing fat cells, which causes the cells to
retain their fat and produce less fatty acids
for the liver to process, thereby decreasing
the level of triglycerides the liver produces to
unload those fats. The liver would also
become more sensitive to insulin, causing
APO-B, the protein on VLDL, to be degraded,
and less VLDL to be produced. This would
in turn lead to increasing HDL levels.”

“Although it was once thought that both
TZDs affected lipids the same way, this is no
longer the case,” continued Dr. Ginsberg. In
a head-to-head study, pioglitazone showed a
more favorable effect on triglyceride and
LDL levels in patients with type 2 diabetes
than rosiglitazone.”” Though both agents
exert their effects on PPAR-gamma, “there
are obviously other mechanisms involved
with the regulation of lipid levels.”

He added that the different TZD effects
led him to do a study on pioglitazone’s effects
on triglycerides, which has recently conclud-
ed and is pending publication. “As expected,
triglycerides dropped about 25 % with piogli-
tazone in a small group of patients selected
for hypertriglyceridemia with diabetes,” he
stated. “However, and to our surprise, pio-
glitazone’s effects were not related to less

VLDL coming out of the liver, but rather,
better clearance from the plasma, or better
lipolysis.” He reiterated that “The fact that
with rosiglitazone, triglycerides do not fall
but HDL goes up fairly significantly indicates
that, there definitely appear to be other
mechanisms at work. The direct effects of
insulin resistance on the regulation of HDL
levels may also be the reason behind why
HDL is low in many diabetics whose trigly-
cerides are not high.”

“What about pleiotropic effects of
PPAR-gamma, independent of PPAR-alpha?”
asked Dr. Kendall.

“It is possible that the ways molecules
interact with these nuclear receptors may
dictate different transcriptional responses,”
offered Dr. Plutzky. “As with PPAR-alpha,
PPAR-gamma is expressed throughout the
vasculature or inflammatory cells, which sets
the stage for pleiotropic effects on athero-
sclerosis.”

Dr. Ginsberg proposed that the data on
how glitazones raise HDL demonstrate a
possible independence from the changes in
triglycerides, and “suggest the HDL effect
may be additive to a fibrate, which would
not be competing for the same pathway.”

Dr. Plutzky emphasized that “the studies
so far on patients given TZDs and fibrates in
combination have been very limited, and re-
sults may be dictated by which fibrate and/or
which TZD is used.”

Dr. Buse remarked that results from the
PROactive Study will provide “some much-
needed cardiovascular outcome data with a
glitazone.” A design paper for the study was
published in Diabetes Care, and the study
will be presented in at the European Associ-
ation for the Study of Diabetes (EASD) meeting
in Greece.*® “There are a number of small
studies that have looked at intermediate
outcomes,” he continued, “such as rate of
progression of atherosclerotic lesions after
stent placement. These kinds of things sug-
gest the glitazones have had some benefit.
Also more studies showing differences in
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lipids between pioglitazone and rosiglitazone
are coming out.”

Dr. Kendall turned the conversation to
safety considerations. “As with statins and fi-
brates, we are often asked by our colleagues
about the safety issues surrounding these
newer classes of medications,” he said. “Are
there safety considerations that clinicians
need to be mindful of with TZDs as well?”

Dr. Masoudi pointed out that weight
gain is one such issue, but added that this is
an issue that is “perhaps misunderstood by
many clinicians. Weight gain may represent a
redistribution of fat from visceral to
subcutaneous storage, which may actually be
beneficial,” he explained.

“Fluid retention is another issue, and it
relates to weight gain as well,” continued Dr.
Masoudi. “The fluid retention with TZD
therapy is multifactorial, and when it does
occur it is dose-dependent.” He maintained
that the degree to which TZDs cause an in-
crease in plasma volume is modest, amounting
to “less than 2 cc’s per kilogram of body
weight.” There are many other potential
mechanisms whereby this might occur, he
suggested, “such as increased vascular per-
meability with increased VEG-F expression
or increased interstitial ion transport. It is
mechanistically complicated and is not related
to heart failure. Fluid retention also tends to
occur relatively early in treatment and is
clearly synergistic with insulin.”

“My personal practice is to always dis-
cuss these issues up front with the patient,”
remarked Dr. Buse. “I will even show them
how to check for pretibial edema and ask
them to do that every evening so they can
catch it early before anasarca develops.”
Starting patients with the lowest dose and
adding calcium as well as advising that they
avoid heavy salt intake is also suggested, he
advised. “If edema evolves, it is important
the patients understand how important the
glitazones are to managing their diabetes, so
that they adhere to treatment.”
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Citing data from his Medicare analysis,
Dr. Masoudi remarked that “TZDs are wide-
ly used in patients with heart failure.’* TZDs
are not contraindicated in patients with New
York Heart Association class I or II symp-
toms® and are not contraindicated in
patients with left ventricular systolic dys-
function.” He noted that an observational
study found a relationship between the use of
TZDs and lower mortality in patients with
heart failure and diabetes.*® “Although this
is an observational study, it suggests that
concerns about heart failure and TZD use
may be somewhat exaggerated.”

Insulin Sensitizers in Prediabetes. Turning
the discussion to patients with pre-diabetes,
Dr. Kendall asked, “What about using
insulin sensitizing therapies in this patient
population?”

Explaining that there are no data outside
of animal data showing that TZDs reduce
the rate of disease progression, Dr. Buse cau-
tioned that “it is premature to do this kind of
therapy in pre-diabetes.” Some effects with
the no longer available troglitazone were
demonstrated, he acknowledged, but “we
will need to wait for the outcome studies that
are underway on preventing diabetes with
glitazones.”

“We have to stick with accepted indica-
tions for now,” concurred Dr. Plutzky,
speculating that “some of the best promise of
the class may be in these earlier stages.” He
maintained that cardiologists are often
“getting into the game very late in a process
that takes years or even decades,” and there-
fore emphasized that cardiologists must
remain focused on getting data in patients
with pre-diabetes, especially “given some of
the suggestions we have had, such as TZDs
in women with gestational diabetes. Changing
rates of conversion to diabetes may be quite
important, particularly before a cardiovascular
event has occurred.”

Dr. Ginsberg interjected the point that
what is called the metabolic syndrome or the
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insulin resistance syndrome “does not equate
to impaired glucose tolerance. The data for
pioglitazone and rosiglitazone that will come
out in the future will be for impaired glucose
tolerance, and although we know the con-
version risk for that population to full
diabetes, we do not have the conversion rates
for metabolic syndrome to impaired glucose
tolerance or diabetes.” Dr. Ginsberg noted
that if the studies with pioglitazone and
rosiglitazone were to indicate positive results
for the prevention of diabetes, such an
outcome may result in new indications. He
cautioned, however, that “to move beyond
that and take in as many or more people who
qualify under criteria set by a panel for the
metabolic syndrome would be dangerous.”

“The next step back would not be to
jump to the metabolic syndrome but instead,
to go after impaired glucose tolerance,”
agreed Dr. Plutzky. “From there we will need
better predictors of who is headed for dia-
betes or cardiovascular events.”

“The advantage of doing a glucose toler-
ance test in this population is that roughly
half of the patients who are tested are likely
to have diabetes,” suggested Dr. Buse. “So
aggressive treatment with a glitazone is a
legitimate strategy.”

Weighing the Issues and Devising
a Comprehensive Strategy

Asking the panel to consider all the individual
factors in diabetes patients with cardiovascu-
lar disease or significant cardiovascular
risk—glucose, lipids, insulin resistance, and
hypertension, Dr. Kendall queried, “How do
we address the comprehensive or global risk?
Where do we begin and what are the goals?”

“The first step should be achieving the
right LDL level,” declared Dr. Plutzky.
“There are many agents available, including
combination therapy, that can get patients to
goal. Step two would be to get triglycerides
and HDL to their targets.” He reiterated the
importance of identifying other components

that may be contributing factors to the
triglycerides, such as excluding secondary
factors that increase triglycerides, such as
hypothyroidism, undiagnosed or untreated
diabetes, drug effects, alcohol intake, and
watching the diet. “Then, in patients whose
triglycerides are high and HDL is low,
combination therapy can be applied where
appropriate in high-risk patients.”

“Sometimes cardiologists do not focus
quite as much on the details of the diabetes
management,” observed Dr. Buse, noting
that, “insulin is a very effective triglyceride-
lowering drug.*** Using insulin and pioglita-
zone may help meet the treatment goals with
triglycerides and HDL and eliminate the need
to go to additional lipid lowering drugs to
achieve the targets.”

“That brings up the interesting question
stated
Dr. Ginsberg. Patients with diabetes often

)

about patients controlled on statins,’

need more lipid control, as their triglycerides
remain elevated and HDL remains too low
after statin therapy. “The question then be-
comes, do you add fibrate or do you add a
TZD, considering the triglyceride effect of
the some agents within the latter class?” he
posed. It will be interesting to see results
from the PROactive study as to the type of
HDL increase achieved with pioglitazone in a
large population. If pioglitazone is shown to
be more efficacious than a fibrate, I would
certainly start to lean towards it rather than
fibrates in that setting.”

“Therapy obviously needs to be individ-
ualized, but it is important to emphasize the
high risk of patients with diabetes who are
treated to LDL goals with statins and the
high residual risk,” cautioned Dr. Masoudi.
“Obviously, we need to address issues of
diabetes control but we also need to manage
lipids in this very high-risk population.”

“Do those issues that we discussed in
managing lipids in patients with diabetes ap-
ply to those with prediabetes as well?” asked
Dr. Kendall.

“I would say no,” answered Dr. Buse.
“We do not have the same kind of data in pa-
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tients with prediabetes, who are a somewhat
lower risk population. The guidelines would
suggest that clinicians should be using the
Framingham risk calculator to make deci-
sions about what the LDL targets actually
were. As clinicians, we do not deal with them
in the same way we do in patients with
diabetes, but it should be recognized that
prediabetes patients are at higher risk than if
they did not have prediabetes.”

Returning to the strategy of combination
therapy, Dr. Kendall asked the panel to dis-
cuss how to decide which combination to use
for their patients. “How do you decide to use
combination therapies for glucose lowering
that may also have lipid effects?” he asked.

“It is best to decide that on a case-by-case
basis,” replied Dr. Ginsberg, who recom-
mended that clinicians “focus on secondary
prevention by lowering LDL levels and then
treating other components of dyslipidemia
plus or minus glucose.” He added that in the
insulin-resistant nondiabetic with tri-
glycerides over 150 and HDL below 40 in
males or below 50 in females, “one should
consider another agent. Clinicians typically
go to fibrates but, as we discussed, there is
the potential to use niacin or a TZD in the
patient with diabetes.”

“Given the numerous medications re-
quired for these patients, what drug-drug
interactions should we be concerned about?”
asked Dr. Kendall.

“Drug-drug interactions pose a substan-

£

tial issue,” confirmed Dr. Masoudi. A study
of the Medicare population®* found that
“patients with diabetes and cardiovascular
disease are being treated with huge numbers
of medications.” The inappropriate use of
some agents should be discontinued, “such
as nonsteroidal agents and non-dihydropyri-
dine calcium channel blockers,” he noted.
“The other issue is that practitioners generally
do a poor job of calibrating treatment with
risk. A recent study found that patients with
the highest risk were ironically least likely to
be treated with a statin. This was seen more

37

often in the elderly population.

MEDICAL CROSSFIRE e SPECIAL EDITION

Managing Dyslipidemia and Global Risk

“Practitioners generally
do a poor job of
calibrating treatment
with risk. A recent study
found that patients with
the highest risk were
ironically least likely to
be treated with a statin.”

—Dr. Masoudi
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Future Directions

“What can we expect to see in the future
regarding the best treatment strategies for
these patients?” asked Dr. Kendall.

“One area in which we really need more
information is on LDL particle number
noted Dr. Buse.
“Clinicians routinely underestimate the
atherogenicity of LDL in the setting of dia-
betes and metabolic syndrome. The question

]

versus LDL concentration,”

is, do we treat to lower LDL in all patients as
much as it can be reduced, or can we deter-
mine a better technique of measuring LDL-
associated risk?”

Dr. Ginsberg added to this point by men-
tioning the NCEP’ attempt to introduce
non-HDL cholesterol. “It is not exactly to-
the-point, but it does take into account that
when triglyceride levels rise above 200, a lot
of cholesterol is being carried to those
atherogenic particles. Indirectly, it takes into
account that when triglycerides are above
200, LDL is smaller and cholesterol-depleted.
The non-HDL target takes some of that into
account. There is also a movement to raise
awareness of APO-B levels and encourage
more physicians to measure it.”

“That would actually be simpler than
measuring non-HDL,” confirmed Dr. Buse.

Dr. Plutzky noted that “it is one of the
markers that better stratify risk. Those markers
would help identify which patients out of the
prediabetes population would need more
aggressive intervention.”

“Results from the PROactive study,
which is in a high-risk population, will be
available later in 2005 and may have a great
influence on how we approach cardiovascu-
lar risk and diabetes,” continued Dr. Plutzky.
“The CRP lowering we see with the TZDs
rivals, if not exceeds, what we have seen with
statins. Within that trial we will also see the
tolerability in terms of edema and weight
gain, which may help us better understand
the settings in which we can use TZDs in
patients with increased cardiovascular risk.”

Final Thoughts

In offering his final thoughts for this Medical
Crossfire, Dr. Ginsberg stated that “Statin
therapy should be the first step, and will sig-
nificantly reduce relative risk and absolute
risk in these patients,” adding that diabetic
patients have much higher absolute risk and
that “they will continue to have more events
than nondiabetics receiving similar statin
therapy. Although this occurs for many
reasons, certainly low HDL levels, high
triglycerides, and other lipoprotein abnor-
malities play an important role. We have to
consider that, look at those patients, and be
more aggressive with the other lipids and
lipoproteins.”

Dr. Plutzky reiterated the importance of
future data from ongoing clinical trials that
will further address the possibility of treating
diabetes earlier in its natural history. “It is
exciting that the PPARs give us a way to ag-
gressively chase risk in patients with diabetes
or with early forms of it,” asserted Dr. Plutzky.

Dr. Buse emphasized that lipids, blood
pressure, and the pro-thrombotic state of di-
abetes should absolutely be controlled in pa-
tients with clinical cardiovascular risk or
multiple risk markers. “It’s tougher to reach
the goal of Hbaic less than 7 in many
patients. But if that is artfully done, it can
actually improve other parameters as well.”

“Clinicians need to realize that treating
LDL levels is not enough in terms of reduc-
ing the global risk of cardiovascular events,”
asserted Dr. Masoudi. “This brings our
attention to assessing other markers of risk
and potentially treating those other markers
of risk. I am looking forward to the evidence
that will support that treatment. Lastly,” he
concluded, “calibrating treatment to risk,
identifying the highest risk patients, and
treating the highest-risk patients aggressively
needs to be reflected more frequently in cur-

rent practice.” =
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. Which of the following best describes the relationship between glucose control and cardiovascular risk in patients
with diabetes, as demonstrated by current evidence?

. Some studies, such as the DCCT and UKPDS, suggest a risk in diabetes as mitigated by changes in glycemic control,
but future studies will be needed to provide greater clarification.

. The relationship between glucose control and cardiovascular outcomes has been well defined through a number of studies,
including UKPDS and DCCT.

. The relationship between glucose control and cardiovascular outcomes is well defined only in patients with an Hbaic

of 7.0 to 7.9.
. No trials have as yet confirmed that there is a relationship between glucose control and cardiovascular outcomes.

. LDL cholesterol particles in the typical insulin resistant patient who is also dyslipidemic are typically characterized as
. being large and buoyant.
. being small and dense.

. having fewer LDL particles for any cholesterol concentration.

. having fewer triglyceride-carrying lipoproteins.

. Which of the following best describes the role of triglycerides in the global risk of patients with both diabetes and
dyslipidemia?

. Triglyceride levels are more of an independent risk factor of cardiovascular disease in diabetes patients than in the
general population.

. There is no evidence to suggest that triglycerides are an independent risk factor.

. Triglycerides have been proven to be an independent risk factor only in postmenopausal women.

. Triglycerides levels are a risk factor only when concurrent with low LDL levels.

. Which nonpharmacologic intervention exerts the greatest impact on triglyceride levels?
. Eliminating processed foods from the diet c. Increasing exercise
. Smoking cessation d. Weight loss

. In combination with a statin, the use of niacin in the diabetic dyslipidemic patient is characterized by which of the
following statements?

. Niacin’s effects on glucose make it contraindicated in diabetes patients.

. Niacin effectively regulates lipids in dyslipidemic diabetes patients at moderate doses that do not significantly affect
glucose levels.

. Niacin should only be used in patients with the metabolic syndrome.

. Niacin is not efficacious in regulating lipids in patients with diabetes and insulin resistance.

. Which of the following is a pleiotropic effect seen with fibrates?
No pleiotropic effects have been positively determined. c. A rise in APO-A1 levels
. Decrease of oxidation of fat from the liver d. Decrease in HDL cholesterol

. Which of the following describes the appropriate use of insulin sensitizing agents in prediabetes patients?
. There is no role for insulin sensitizing agents in this patient group.
. Clinical trials now in progress will define the place of insulin sensitizing agents in prediabetes.

. Insulin sensitizing agents should be given to all patients with prediabetes.

. Patients with prediabetes are not at high risk for cardiovascular events.

. According to the panel, which should be the first step in addressing the global risk of cardiovascular disease in
insulin-resistant patients?

. Increase HDL first if <40 in males or <50 in females.

. Begin reducing triglycerides and HDL first, then pursue LDL targets.

. First achieve target LDL levels, then pursue triglycerides and HDL.

. Focus only on glucose targets.

. According to the panel, what is the best way to decide which combination therapies to use for glucose lowering that
may also have lipid effects?

. Use any combination except those containing niacin in diabetes patients.

. Continue to use fibrates, which is the therapy clinicians use most often.

Start with a fibrate and statin combination and then switch to a TZD.

. Decide on a case-by-case basis.

0. Which of the following most accurately describes the issue of drug-drug interactions when treating diabetes patients
with dyslipidemia?

. Drug-drug interactions do not pose a significant problem.

. Drug-drug interactions pose a significant problem, and practitioners need to better calibrate treatment with risk.

c. Drug-drug interactions only pose a problem in patients also taking ACE inhibitors.

d

. Patients taking statins are at the lowest risk for developing drug-drug problems.
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CME TEST ANSWER KEY

1. a. According to Dr. Buse, “We do not have an outcome study that defines the cardiovascular risk in diabetes as mitigated
by changes in glycemic control.” He noted, however, that major studies such as the Diabetes Control and Complications Trial
Research Group (DCCT) study, as well as the UK Prospective Diabetes Study (UKPDS), suggest there is a trend towards
improvement in cardiovascular outcomes when blood glucose is well controlled. He added that results from the ongoing Action
to Control Cardiovascular Risk in Diabetes (ACCORD) study “will robustly address this issue by comparing patients whose
blood glycated hemoglobin (Hbaic) were less than 6.0 versus patients with an Hbaic of between 7.0 and 7.9.”

Locator: The Relationship Between Insulin Resistance and Cardiovascular Disease

2. b. According to Dr. Ginsberg, “These patients have small LDL, which means they have more LDL particles for any cho-
lesterol concentration. LDL particles are less atherogenic when they are large and buoyant, but become small and dense in
the dyslipidemic patient. This increases the likelihood that the LDL particles will adhere to and invade the arterial wall,
and also makes them more liable to oxidation, which suggests that LDL cholesterol should be reduced more aggressively
in those patients in order to reduce the number of particles.” By reducing the number of triglyceride-carrying lipoproteins,
there will be fewer particles to penetrate the arterial wall.

Locator: The Relationship Between Insulin Resistance and Cardiovascular Disease/Diabetic Dyslipidemia

3. a. According to Dr. Buse, “it is clearly true that triglyceride levels in diabetes patients are an independent risk factor,
more so than in the general population.” From a clinical perspective, he acknowledged “it is another area we can address
in trying to improve cardiovascular risk.”

Locator: The Relationship Between Insulin Resistance and Cardiovascular Disease/Diabetic Dyslipidemia

4. d. According to Dr. Buse and Dr. Ginsberg, weight loss and control of caloric intake make the greatest impact on trigly-
ceride levels. Dr. Ginsberg noted that caloric intake is the centerpiece of any physiologic nonpharmacologic approach for
elevated triglycerides. When patients take in fewer calories than they burn, triglycerides begin to fall and HDL begins to
rise. Other factors, such as the composition of the diet, exercise, smoking cessation, and elimination of alcoholic beverages
can also affect lipid levels to some degree.

Locator: Managing Dyslipidemia in Insulin Resistant Patients/Nonpharmacologic Therapies

5. b. Although niacin can affect glucose levels in diabetes patients at high doses, at moderate doses, niacin provides clinical
benefit by modifying HDL and triglycerides without much change in glucose. Clinical trials show that moderate doses have
only minimal effects on glucose. In diabetes patients, glycemic agents can be modulated to control any affect on glucose
levels. However, in metabolic syndrome patients, this is not possible.
Locator: Managing Dyslipidemia in Insulin Resistant Patients/Niacin

6. c. Fibrate’s genetic pathway through binding to PPAR-alpha is expressed in cells responsible for atherogenesis and
inflammation. In vivo, fibrates are associated with a rise in APO-A1 levels in the plasma along with HDL cholesterol because
the liver is putting out more APO-A1. This is associated with an increase of oxidation of fat in the liver. Effects beyond lipid
regulation could include alteration of factors such as cholesterol efflux, cytokine production, or CRP production. Effects
have also been shown on coagulation proteins, such as tissue factor adhesion molecules.

Locator: Managing Dyslipidemia in Insulin Resistant Patients/Fibrates

7. b. Noting that what is called the metabolic syndrome or the insulin resistance syndrome “does not equate to impaired
glucose tolerance,” Dr. Ginsberg maintained that forthcoming data for pioglitazone and rosiglitazone will provide more
information on their use in glucose tolerance. Although the risk for the conversion of this population to full diabetes is
known, there are no established conversion rates for metabolic syndrome to impaired glucose tolerance or diabetes. If the
studies with pioglitazone and rosiglitazone were to indicate positive results for the prevention of diabetes, such an outcome
may result in new indications. He cautioned, however, that treating patients with the metabolic syndrome before the data
is established would be dangerous.

Locator: Managing Dyslipidemia in Insulin Resistant Patients/Thiazolidinediones/Insulin Sensitizers in Prediabetes

8. c. Dr. Plutzky suggested that the first step should be achieving the right LDL level. There are many agents available,
including combination therapy, that can get patients to goal. Then, physicians should focus on reading the goals for trigly-
cerides and HDL.

Locator: Weighing the Issues and Devising a Comprehensive Strategy

9. d. Dr. Ginsberg maintains that, it is best to decide that on a case-by-case basis. “Clinicians typically go to fibrates but,
as we discussed, there is the potential to use niacin or a TZD in the patient with diabetes.” Combination therapy with in-
sulin and a TZD may help meet treatment goals without the need for additional agents.

Locator: Weighing the Issues and Devising a Comprehensive Strategy

10. b. According to Dr. Masoudi, drug-drug interactions pose a substantial issue. His study of patients in the Medicare pop-
ulation found that patients with diabetes and cardiovascular disease are being treated with huge numbers of medications.
The inappropriate use of some agents should be discontinued, such as nonsteroidal agents and dihydropyridine calcium
channel blockers. The other issue is that practitioners generally do a poor job of calibrating treatment with risk. A recent
study found that patients with the highest risk were ironically least likely to be treated with a statin. This was seen more
often in the elderly population.

Locator: Weighing the Issues and Devising a Comprehensive Strategy





