
Introduction

Cardiovascular disease affects 25% of the U.S. population. It
is responsible for more than 1 million deaths each year, which
makes it the number one killer in the United States.1 Fifty percent
of men and 64% of women who
suffer from sudden cardiac
death have no previous history
or symptoms of heart disease.2

Diabetes is a major risk factor
for cardiovascular disease. An
important modifiable risk factor
for type 2 diabetes is obesity. The
U.S. population has become
increasingly obese, and the num-
ber of people with diabetes con-
tinues to rise at an exponential
rate. This rate of increase has far exceeded what was predicted even
10 years ago. The incidence of diabetes has increased by 14% in the
last 3 years to a total of almost 21 million Americans, or 7% of the
U.S. population. The CDC predicts that one in three people born in
the United States in the year 2000 eventually will develop diabetes.3

Cardiovascular disease is responsible for 80% of deaths in
people with diabetes mellitus. The Framingham study showed
that diabetes increases the risk of cardiovascular death by two

times in men and four to five times in women.4 In fact, according
to one study, a person with type 2 diabetes has a cardiovascular
risk that is equivalent to that of someone who already has had a
myocardial infarction.5

It now is well recognized
that people with diabetes are at
increased risk of silent coronary
artery disease (CAD) and have
a 50% risk of having a silent
myocardial infarction. In addi-
tion, once coronary artery dis-
ease becomes symptomatic,
morbidity and mortality rates
are greater than for people
without diabetes.6

Unfortunately, Americans
are complacent about their cardiovascular risk. According to a
Harris Interactive Poll, 57% of Americans do not feel that they
are at risk for cardiovascular disease, and 41% report that they
don’t believe it is a major cause of death in the United States.7

Americans also are overly optimistic about their ability to control
their own health. In the study referenced above, 76% of Ameri-
cans reported they were trying to maintain a healthy weight, yet
only 36% were able to do so. Sixty-eight percent said they tried
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to exercise regularly, but again, only 19% were able to achieve
their goal. Sixty percent were trying to avoid high fat, high cho-
lesterol foods, but only 10% actually followed the national nutri-
tional guidelines.7 Lifestyle modifications to reduce cardiovascu-
lar disease will have to be comprehensive and will require a
major shift in the habits of the average American.

Key Points
• Cardiovascular disease is the number 1 cause of death in

the United States.
• Americans may not recognize the severity of this disease

or their personal risk.
• The lifestyle of most Americans increases their risk of

diabetes and cardiovascular disease.
• One in 3 Americans born in the year 2000 will develop

diabetes.3

Diabetes is a multi-organ-system disease that is difficult for
patients to understand and manage. Nearly every decision of every
day can have an influence on glucose control. Diabetes is a chronic,
incurable disease, and patients often tire in their efforts to maintain
control. The modifiable risk factors for diabetes are well entrenched
in our sociocultural habits and are very difficult to break. 

The American Diabetes Association has published recommen-
dations for diabetes self-care management. It has been estimated
that for a person to complete all of the recommendations for dia-
betes self-care would require a great commitment of time and
energy. In one study it was estimated that it would take more
than two hours each day to complete the ADA recommended
components for diabetes self-care.8 Such a time requirement
could be seen as an unrealistic expectation for those who already

are overwhelmed by multiple daily commitments.  
Physicians must actively and comprehensively manage

patients both in terms of the patient’s individual concerns as well
as current and future health risks. The time needed to educate
patients about reducing cardiovascular risk is a challenging task
for physicians when patient visits often are limited to 5-10 min-
utes. This barely allows enough time to manage an acute prob-
lem, let alone to address that problem in the context of a chronic
disease. This point is exemplified by the following case.

A 48-year-old female who presents for fatigue. She has been
fatigued for the greater part of the year, but has not sought a
health care provider as she attributed her symptoms to “getting
older.” At her annual bus driver physical she had high blood pres-
sure and glucosuria. These findings caused her to fail her physi-
cal and she was told to follow up with her primary care physi-
cian. She has not been to the doctor in three years. She does not
take any medications. She smokes one-half pack of cigarettes per
day and does not drink any alcohol. She does drink two cups of
coffee per day. She is married with two children, both teenagers.
She feels she has a supportive family. Her main stressors are
financial and work-related. She denies any other complaints.  

Her BMI is 32. Her blood pressure is 148/90, and her fasting
finger stick glucose is 149 mg/dL. Her exam reveals acanthosis
nigricans around the posterior aspect of her neck, but the exam is
otherwise normal. Her lab results revealed a fasting plasma glu-
cose of 178 mg/dL; total cholesterol is 260 mg/dL; LDL-C is 172
mg/dL; triglycerides are 280 mg/dL, and HDL-C is 32 mg/dL.

She is diagnosed with hypertension, diabetes mellitus, dyslipi-
demia, and metabolic syndrome. She has the additional modifi-
able risk factors of smoking and obesity. Each diagnosis is a rec-
ognized risk factor for cardiovascular disease. When these risk
factors are present in combination, the risk amplifies greatly.9

Patients who present with multiple medical problems present a
challenge to the primary care physician. This patient presents with
fatigue that may or may not be related to the diagnosis provided
to her. Often, patient priorities and concerns are different than the
physician’s. She may be concerned that her physician will load
her up with medications that may make her feel even worse. 

Prioritizing Treatment Strategies
In patients who present with numerous CV risks, including

diabetes, the physician must decide on a strategy to treat each
condition. Previous studies have shown that in many health care
settings physicians tend to address the hyperglycemia first, then
the lipids, and finally blood pressure in a person who has all
three problems. In a study by Bergenstal, et al, physicians placed
the highest priority on glucose control. When asked about treat-
ment priorities, physicians selected glucose control as their top
priority 68% of the time, blood pressure control 11%, lipids con-
trol 9%, and diet and exercise 9% of the time. (See Table 1.) Cor-
respondingly, physicians have the most success meeting goals for
glucose control (57.6%) and less success reaching ideal lipid lev-
els (47.7%) and blood pressure levels (22.8%).10 Even in those
physicians who placed the highest priority on achieving goal
blood pressure levels, they were still less successful at achieving
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this goal than at reaching goals for glucose and lipid control.10 In
contrast, population-based studies have shown that the greatest
mortality benefits come from treatment of hypertension first,
dyslipidemia second, and hyperglycemia last.11

National guidelines have been published and widely recognized
for the treatment of hypertension, dyslipidemia, and diabetes. Yet,
physicians have a low rate of success in controlling these diseases. 

Key Points
• Guidelines exist for the treatment of hypertension, dys-

lipidemia and diabetes.
• Physicians often focus attention on glucose control first

with limited success.
• Even less success is achieved with blood pressure and

lipid control.
• Reaching blood pressure goals provides the greatest

mortality benefits, followed by achieving goals for lipids, and
lastly achieving recommended glucose goals.

Maximizing the cardiovascular risk reduction for the person
with type 2 diabetes requires a systematic and programmed
approach. The terrible triad of hypertension, dyslipidemia, and
hyperglycemia must be monitored actively to allow optimal control.
Therapeutic lifestyle measures should be the cornerstone of treat-
ment for these conditions. The NCEP ATP III Panel recommends
lifestyle changes as the primary and most cost-effective means of
preventing coronary heart disease.12,13 Iestra showed in a systematic
review that lifestyle measures such as diet, 5-10% weight loss,
physical activity, and smoking cessation do yield significant bene-
fits for people with diabetes and coronary heart disease.14

Hypertension
Acknowledging mortality benefits, hypertension should be

addressed first. The JNC 7 guidelines for the treatment of hyper-
tension15 now identify four stages of blood pressure control. (See
Table 2.) Normal blood pressure is systolic less than 120 mmHg
and diastolic less than 80 mmHg. Pre-hypertension is identified as
a systolic blood pressure of 121-139 mmHg, or diastolic blood
pressure of 80-89 mmHg. Stage 1 hypertension is defined as sys-
tolic blood pressures of 140-159 mmHg or diastolic of 90-100
mmHg. Stage 2 hypertension is defined as systolic blood pressure
of greater than 160 mmHg or diastolic greater than 100 mmHg.  

A recent study demonstrated that even pre-hypertension will
increase cardiovascular risk.16 Nationally, physicians have a very
low rate of success in treating hypertension. Based on JNC 6
guidelines, only 27% of Americans achieved a blood pressure goal
of below 140/90 mmHg.17 Success rates were even lower in people

with diabetes. Only 11% met the goal recommended
by the ADA of 130/85.17 Achieving blood pressure
goals in a person with type 2 diabetes typically
requires a minimum of two agents and often 3-4
blood pressure agents at effective doses. Yet, accord-
ing to some studies, combination therapy is utilized
as little as 18% of the time.10

A number of recent studies have shown that the
treatment of hypertension will reduce cardiovascu-
lar events even more than in those without diabetes.

The HOT trial revealed a 51% risk reduction for cardiovascu-
lar events for people with type 2 diabetes when the diastolic blood
pressure was decreased from less than 90 mmHg to less than 80
mmHg, supporting the lower blood pressure goal for people with
diabetes.18 In the HOPE study, the use of ramipril for treating
hypertensive people with diabetes reduced the risk of myocardial
infarction by 22% and cardiovascular death by 37%.19 These
results were greater than predicted from the drop in blood pres-
sure alone. This was further supported by the findings in the LIFE
trial using the angiotensin receptor blocker (ARB) losartan. The
UKPDS study found that tight pressure control far exceeded the
benefits of tight glucose control for reduction in stroke, any dia-
betes endpoint, death, and even micro-vascular complications.20

In treating hypertension, initial treatment should consist of an
angiotensin-converting enzyme inhibitor (ACEI) or an angiotensin
II receptor blocker (ARB). These agents are recommended for
people with diabetes in the JNC 7 guidelines. The very low inci-
dence of side effects allows patients to gain confidence, realizing
they do not have to feel worse to “look better” in the physician’s
eyes. Once it has been documented that there is not a substantial
change in creatinine (less than 30%) from this first agent, the ini-
tial agent is titrated up to the maximum dose tolerated, or a normal
blood pressure. If additional treatment is needed, the addition of a
thiazide diuretic is appropriate. This is supported by the ALLHAT
trial and the JNC 7 guidelines, which recommend thiazide diuret-
ics for those people without other compelling indications.15,21 If
further blood pressure reduction is needed, a third agent, such as
an ACEI, an ARB, or non-dihydropyridine calcium channel block-
er is recommended. If there are co-morbid illnesses such as coro-
nary artery disease/angina or migraine headache a beta blocker
may be helpful. 

Ultimately, the focus of treatment should be on reaching the
blood pressure goal level and finding a combination of medica-
tions that the patient will tolerate. Adherence to antihyperten-
sive medications is one of the main challenges to treating
hypertension.

Treatment Recommendations
• Treatment of hypertension should be the top priority in

people with diabetes.
• Goal blood pressure should be below 130 mmHg systolic

and below 80 mmHg diastolic.
• Use an ACEI or ARB as part of treatment (provided no

contraindications exist).
• Combination therapy for hypertension should be

standard.
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Table 1. Physician Treatment Priority and Success 
in Achieving Goal Levels of Treatment (Compared 
to Documented Mortality Benefit)

SELF-DESCRIBED GOAL LEVEL MORTALITY 
TREATMENT PRIORITY ACHIEVED BENEFIT RANKING

Blood pressure 11% 23% 1st
Lipids 9% 48% 2nd
Glucose 68% 58% 3rd



Dyslipidemia
Atherogenic dyslipidemia is found regularly in people with

diabetes. Type 2 diabetes often is associated with elevated total
cholesterol, normal to high LDL levels (but the small dense parti-
cles), low HDL, and high triglycerides. The National Cholesterol
Education Program Adult Treatment Panel III (NCEP ATP III)
guidelines recommend LDL reduction as the primary treatment
goal. People who are at high risk for cardiovascular disease
should have an LDL below 100 mg/dL.13 The keystone of phar-
macotherapy for people with cardiovascular disease and diabetes
should be the use of the HMG Co-A reductase inhibitor (statin)
regardless of initial LDL level.

Primary Prevention Studies. In the CARDS trial, people with
diabetes and no known history of coronary artery disease benefited
from lowering the LDL to very low levels (treatment LDL level
below 80 mg/dL). This study demonstrated a 37% risk reduction in
cardiovascular events, with a 48% reduction in stroke and 36%
reduction in coronary heart disease events.22 In the Heart Protec-
tion Study, even people with normal cholesterol levels experienced
a reduction in cardiovascular disease when treated with simvas-
tatin, further supporting the premise that all people with diabetes
would benefit from at least a 30% reduction in LDL cholesterol.23

Secondary Prevention Studies. Recent studies have shown
that people with established cardiovascular disease should have an
LDL cholesterol below 70 mg/dL, as this level is even more pro-
tective for this high-risk population. The ASCOT-LLA trial
showed that atorvastatin reduced cardiovascular events and inter-
ventions by 23% compared to placebo in people with type 2 dia-
betes.24 In the Treating to New Target Study, diabetic patients
placed on atorvastatin 80 mg daily experienced a reduction in car-
diovascular events of 25% compared to atorvastatin 10 mg daily.25

In the PROVE-IT trial, patients received greater benefit from
high-dose atorvastatin than from low-dose pravastatin.26 In light
of these findings, the NCEP committee published an interim
report recommending that people at very high risk could benefit
from optional lowering of LDL cholesterol to below 70 mg/dL.27

These trials have shown the benefit of primary and secondary
cardiovascular reduction with the use of statins. Furthermore,
people with diabetes show even greater benefits from statins
compared to those without. It has been suggested that all people
with diabetes should be on a statin that will decrease their LDL
cholesterol by at least 30%.

The American Diabetes Association recommends that if the
LDL cholesterol is below 130 mg/dL, then diet and lifestyle mod-
ification can be attempted first.28 However, if the LDL cholesterol

is greater than 130 mg/dL, it is recommended that pharmacothera-
py be prescribed with a goal LDL reduction of 30-40%.28 Having
knowledge of the potencies of each of the statins allows the physi-
cian to tailor treatment to the needs of each patient. (See Table 3.)

All of the statins have similar profiles of efficacy beyond the
starting dose. Each time the statin dose is doubled, an additional
6% reduction in LDL cholesterol is achieved. One way to have
further reduction in LDL cholesterol while limiting additional
side effects is to use an alternate medication such as ezetimibe in
combination with a statin. This can reduce LDL cholesterol an
additional 18%. This would be the equivalent of tripling the dose
of the statin. This strategy has the potential benefit of lowering
LDL-C with a lower incidence of statin side effects. Studies have
shown that more patients reached their goal level with a combi-
nation of ezetimibe and a statin than with a statin alone.29

Estimates show that appropriate use of statin therapy could
prevent 67,000 coronary deaths, 78,000 strokes, 117,000 non-
fatal myocardial infarction, and 146,000 revascularization proce-
dures each year. For the physician who treats 1000 high-risk
patients, lipid lowering therapy and lifestyle modifications could
prevent 1 myocardial infarction, stroke, or death every 12 days.30

Normalization of the triglycerides is a secondary treatment goal of
the NCEP guidelines. Triglyceride levels are considered mildly ele-
vated if the level is greater than 150 mg/dL but less than 400 mg/dL.
Moderate elevation is between 400-600 mg/dL. Any level above
600 mg/dL is considered severe hypertriglyceridemia. Hyper-
triglyceridemia is especially common in people with type 2 dia-
betes and may be a marker of insulin resistance. Exercise has been
shown to be beneficial for lowering hypertriglyceridemia. Fibrates
and niacin also have been shown to be effective. In the VA-HIT
study, gemfibrozil reduced combined cardiovascular risk by 32% in
people with type 2 diabetes.31 In the recent FIELD study, the use of
fenofibrate in people with type 2 diabetes was unsuccessful in
reducing the primary outcome of coronary events, but it did reduce
non-fatal myocardial infarctions and revascularization.32

Currently, the NCEP guidelines do not recommend treating
HDL cholesterol as a primary or secondary endpoint. However,
low levels of HDL cholesterol also can be a substantial risk fac-
tor for cardiovascular disease.33 Regardless of the level of LDL
cholesterol, a drop in HDL cholesterol of 1 mg/dL increases car-
diovascular risk by 3%.34 It is likely that future NCEP guidelines
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Table 2. JNC 7 Classification of Hypertension

SYSTOLIC DIASTOLIC 
BLOOD PRESSURE BLOOD PRESSURE

Normal < 120 < 80
Pre-hypertension 120-139 80-89
Stage 1 hypertension 140-159 90-100
Stage 2 hypertension > 160 > 100

Table 3. Comparative Potencies 
of the Starting and Maximum Doses 
of Statins (Recommended by ADA)

STATIN DOSE FOR MAX DOSE/
30% REDUCTION/ LDL EFFECTS
LDL EFFECT

Atorvastatin 10 mg/39% 80 mg/60%
Lovastatin 40 mg/30% 80 mg/42%
Pravastatin 40 mg/34% 80 mg/37%
Simvastatin 20 mg/35% 80 mg/47%
Fluvastatin 80 mg/35% 80 mg/35%
Rosuvastatin 10 mg/45% 40 mg/63%



will include HDL treatment as one of the treatment targets.
HDL cholesterol can be raised by the following: exercise with

greater than 1200 calories exerted per week, emphasizing dura-
tion over intensity; moderate alcohol intake; and weight loss.
During the initial phase of weight loss HDL cholesterol drops.
After weight loss is stabilized, for every 7 pounds lost, HDL cho-
lesterol will rise 1 mg/dL. There are very few medications that
raise HDL-C levels. Fibrates can raise HDL cholesterol by 25%.
Niacin is the most potent agent in raising HDL and can raise lev-
els as much as 30%. It is suspected that the HDL-C will continue
to “creep” up over time on niacin therapy and that may translate
into increasing benefits with long-term use.

Despite excellent medications to treat dyslipidemia, physi-
cians have a low rate of success in meeting national recommen-
dations. A recent study showed that only 49% of patients with
diabetes reached an LDL goal below 100 mg/dL. Of the high-
risk patients who would benefit from an LDL below 70 mg/dL,
only 16% were at target.35

Treatment Recommendations
• Achieve LDL-C level below 100 mg/dL. The goal should

be below 70 mg/dL if the person has documented cardiovas-
cular disease.

• Use a statin for people with diabetes as the primary
choice to lower LDL-C levels, if indicated.

• Triglycerides should be below 150 mg/dL with glucose
control and primary lipid treatments.

• HDL should be greater than 45 mg/dL in men and 55
mg/dL in women.

Glucose Control
Despite the most intense efforts placed on glucose therapy, it has

the least effect in reducing cardiovascular risk. However, some
recent studies have emerged suggesting that glucose control can be
beneficial. In the PROactive trial, pioglitazone was added to routine
diabetes management, resulting in a 16% decrease in the secondary
endpoints of death, non-fatal myocardial infarction, and stroke.36

In the United Kingdom Prospective Diabetes Study, a very
large trial evaluating treatment for type 2 diabetes, researchers
found that intensive glucose control was associated with a 25%
reduction in diabetes-related deaths and treatment with met-
formin reduced cardiovascular deaths in obese patients.37 Each

decrease in A1c of 1% was associated with a 21% decrease in
diabetes-related deaths and a 14% decrease in myocardial infarc-
tion.38 This relationship was continuous with no lower threshold
extending into normal A1c levels below 6%.38

The results of the Epidemiology of Diabetes Interventions and
Complications (EDIC) trial recently were published and demon-
strate profound benefits for intensive glucose control in people with
type 1 diabetes.39 The EDIC trial was the continuation of the Dia-
betes Complications and Control Trial (DCCT). Patients were
offered the opportunity to continue in the study, but their primary
diabetes physician was allowed to control insulin therapy. In the 11
years that followed, the standard control group received greater
intensity of glucose control with an improvement of HgA1c from
9.1% to 8.2%. The former intensively treated group loosened glu-
cose control, and HgA1c rose from 7.4% to 8.1%. Despite the
groups having similar glucose control in this second period, the for-
mer intensively treated group had a 42% reduced risk of any cardio-
vascular event and a 57% reduction in cardiovascular deaths. This is
the first trial to show long-term cardiovascular benefit from inten-
sive glucose control with insulin for people with type 1 diabetes. 

Treatment Recommendations.
• Achieve HgA1c goal of at least below 7%. 
• Use treatments that have been shown to decrease cardio-

vascular risk (metformin and pioglitazone in type 2 diabetes). 
• Intensive insulin control can reduce cardiovascular mor-

tality use in type 1 diabetes.

Comprehensive Treatment Plan
In order to have a major impact on diabetes-related mortality,

multi-modal therapy is necessary. Unfortunately, physicians have
had a low rate of success in controlling hypertension, dyslipi-
demia, and glucose simultaneously. A study evaluating treatment
at academic medical centers revealed that only 34% achieved a
glucose goal of an A1c below 7.0%, 33% had a blood pressure
below 130/80, and 46% had an LDL below 100 mg/dL. Only
10% of patients had all three at goal level.40

The Steno-2 study addressed this issue. This is a landmark
study41 evaluating comprehensive cardiovascular care for people
with type 2 diabetes mellitus. This was an open-label study that
randomized patients with type 2 diabetes and micro-albuminuria to
routine care vs. intensive treatment of glucose, blood pressure, and
lipids. The primary endpoint was the composite of cardiovascular
death, non-fatal myocardial infarction, non-fatal stroke, revascular-
ization, and amputation. Patients were followed for 8 years. 

Intensive treatment included dietary evaluation and treatment
that reduced total fat calories to less than 30% and saturated fats to
less than 10%. Participants were asked to exercise at least 30 min-
utes/day, 3-5 times per week. All participants who smoked (and
spouses) were enrolled in smoking cessation classes. All partici-
pants were treated with an ACEI or ARB (captopril 50 mg BID or
losartan 50 mg or equivalent) regardless of blood pressure status.
For blood pressure control, other agents could be added. All
patients were given 150 mg of aspirin per day. The HgA1c goal
was 6.5%. Initially patients were started on either metformin or
sulfonylurea monotherapy. If patients were not at goal level, the
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Table 4. Different Recommendations 
Regarding Goal A1c

RECOMMENDED A1C LEVEL PROPOSED
GUIDELINE IN STUDY

ADA < 7.0%
AACE < 6.5%
ACCORD Trial < 6.0%
VADT < 6.0%

Key: ADA = American Diabetes Association; AACE = American 
Association of Clinical Endocrinologists; ACCORD = Action to
Control Cardiovascular Risk in Diabetes Trial; VADT = Veterans
Affairs Diabetes Trial. 



other medication was added. If the participant’s HgA1c still was
above 7.0%, then insulin was added. For dyslipidemia, all patients
were treated with a statin and increased to the maximum dose tol-
erated. Hypertriglyceridemia was treated with the use of fibrates. 

Results of this study showed that intensive therapy decreased
cardiovascular disease by 53%, nephropathy by 61%, retinopathy
by 50%, and autonomic neuropathy by 63%. In addition, they
were able to prevent one cardiovascular event for every five
patients treated.41 This kind of comprehensive treatment is need-
ed to change the burden of cardiovascular disease in the United
States. It is worth noting that the staff and resources utilized in a
“study” setting often are not available to community physicians
and may not reflect real world challenges. 

Ongoing Studies
The National Institutes of Health is sponsoring an ongoing

clinical trial with even more aggressive multi-modal therapies. In
the Action to Control Cardiovascular Risk in Diabetes Trial
(ACCORD), investigators are evaluating mortality benefits of
decreasing HgA1c to below 6.0%, the addition of a fibrate to
routine statin treatment, and attempting to determine the benefits
of even tighter blood pressure control. Results of the study are
forthcoming.  

Another study looking at intensive glucose control is the Veter-
ans Affairs Diabetes Trial (VADT). The VADT will include 1700
people with type 2 diabetes. The treatment group will include the
early use of combination pharmacotherapy and a goal A1c of less
than 6.0% vs. routine stepped care with a goal A1c of 8.0%-9.0%.
Results may help to support setting lower A1c goals.42

Some physicians have recommended the development of a
“super pill” that addresses multiple cardiovascular risk factors.
Such a pill would include a statin, a diuretic, a beta-blocker, an
ACE inhibitor, aspirin, and folic acid. It is believed that such a
pill could reduce the incidence of coronary heart disease by 80%
and stroke by 88%.43

Making Office Visits More Efficient
Until this super pill becomes available physicians must utilize

the resources at hand. These resources may include flow sheets for
routine surveillance and tracking of preventive treatments. Quarter-
ly visits can focus on specific concerns to ensure that all major
issues are addressed. For example, one visit may focus on preven-
tion. The physician can review the immunization status and update
influenza and pneumococcal vaccines, confirm that the patient has
a working glucometer and supplies, and determine if diabetes edu-
cation is required. During the next visit, the physician would focus
on cardiovascular disease by confirming that the patient is taking a
daily aspirin, updating the annual electrocardiogram, reviewing the
lipid panel, adjusting therapy, reviewing the current exercise pro-
gram, and screening for symptoms of cardiovascular disease (i.e.,
angina, claudication, peripheral ischemia). During the third visit,
the physician would focus on micro-vascular complications. This
can include skin care and foot care, including prevention of neu-
ropathy. Signs of gastroparesis also should be reviewed. Laboratory
tests may be ordered at this point to determine the presence of

nephropathy, micro-albuminuria, and creatinine clearance. The last
appointment would focus on how the patient feels about his or her
condition and the current treatment program. This is an opportunity
for the patient to help the physician better understand the personal
effects of diabetes. This would be an appropriate time to screen for
depression. At every visit the physician will review the patient’s
glucose logs and monitor the patient’s weight and blood pressure.

Treatment Recommendations
• Keep a running log of blood pressure, lipids, and A1c.
• Use flow sheets to monitor progress.
• Focus on blood pressure first, lipids second, and glucose

control third when addressing cardiovascular risk.
• Make the diabetes-related visits themed, and stagger

them to create a system for tracking the treatment plan.

Ancillary Treatments
Other ancillary therapies should be considered to reduce car-

diovascular disease for people with type 2 diabetes. These thera-
pies should include daily aspirin therapy and regular interval car-
diovascular testing. 

The American Diabetes Association recommends that all peo-
ple older than age 40 who have diabetes and at least one cardio-
vascular risk factor should take a daily aspirin.44 Recent studies
have identified that low-dose aspirin may be less protective in
people with diabetes, so further studies are needed to determine
the optimum dose for this population.45,46

All patients with diabetes who want to begin an exercise pro-
gram should undergo cardiac stress testing first.47 The American
Diabetes Association recommends that all people who have dia-
betes and two additional risk factors also should undergo cardiac
stress testing. These additional risk factors include: total choles-
terol greater than 240 mg/dL, LDL greater than 160 mg/dL, HDL
less than 35 mg/dL, blood pressure greater than140/90 mmHg,
current smoking, family history of premature coronary artery dis-
ease, or micro-albuminuria.48

In the Detection of Silent Myocardial Ischemia in Asympto-
matic Diabetics Subjects Study, researchers found that this may
not be adequate to identify those people at risk. In the DIAD
study, people with type 2 diabetes who were considered to be of
low cardiovascular risk underwent cardiac stress testing with
nuclear imaging.49 All participants were thought to have no addi-
tional cardiovascular risk other than diabetes, and all patients
were screened and felt to be asymptomatic. Twenty-two percent
of these patients had evidence of silent ischemia, and 11% had
evidence of critical ischemia. This confirms that all patients with
type 2 diabetes are at substantial risk for cardiovascular disease
despite perceived risk factors and the absence of symptoms.
Interestingly, in this study people newly diagnosed with diabetes
and people with diabetes for more than 11 years had the highest
risk of having silent coronary heart ischemia.50

Treatment Recommendations
• All people with diabetes will benefit from regular exer-

cise (1200 calories/week or 150 minutes/week).
• All adults with diabetes should undergo cardiac stress

testing (with imaging) before starting an exercise regimen.
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• All people with diabetes and at least one cardiovascular
risk factor should take at least 75-162 mg of aspirin per day
unless contraindicated.

• All people with diabetes should receive diabetes educa-
tion, including strategies to work diabetes management into
their lifestyle and education on healthy dietary practices.

Summary
The challenge for the physician is to provide comprehensive

diabetes care focusing both on quality-of-life issues and attempt-
ing to reduce micro-vascular and macro-vascular disease. To be
successful, physicians need to identify and utilize available com-
munity resources. Diabetes educators and diabetes treatment
teams are critical to long-term success for both doctors and
patients in the management of diabetes mellitus. Having visits
that focus on certain aspects of the disease also may be beneficial.
Using a systematic approach to chronic diseases like cardiovascu-
lar disease and diabetes mellitus allows the physician to prevent
omissions in treatment. Studies have shown that without such a
system, most physicians fall well below the ADA standards of
care for the intensive management of people with diabetes. There
are not enough endocrinologists to provide care for all those with
diabetes, so primary care physicians will continue to be the pri-
mary provider of diabetes care for the majority of patients.
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Physician CME Questions

20. What is the recommended LDL-C treatment goal for a person with

type 2 diabetes mellitus but no known cardiovascular disease?

A. LDL-C < 70 mg/dL

B. LDL-C < 130 mg/dL

C. LDL-C < 100 mg/dL

D. No lower limit has been established.

21. Which of the following is true of the relationship between type 2 

diabetes mellitus and cardiovascular disease?

A. Diabetes increases the cardiovascular risk more in men than in

women

B. People with diabetes are at no greater risk for cardiovascular dis-

ease than the general population

C. People with diabetes are unlikely to have cardiovascular disease

until the start to have micro-vascular complications

D. People with diabetes are unlikely to have cardiovascular disease

until they develop symptoms of angina or claudication.

E. People with diabetes (but no known heart disease) have the same

risk for future CV events as a person who has already had a

myocardial infarction.

22. When aggressively treated, which of the following conditions will

produce the greatest mortality benefits?

A. Hypertension

B. Dyslipidemia

C. Type 2 diabetes hyperglycemia

D. All of the above are equal in mortality benefit

23. Studies have shown that physicians place the most emphasis on which

condition when treating the patient with all of the conditions below?

A. Hypertension

B. Dyslipidemia

C. Type 2 diabetes hyperglycemia

D. All of the above equally

24. Which of the following conditions are physicians most likely to get to

goal levels as measured by national standards? 

A. Hypertension

B. Dyslipidemia

C. Type 2 diabetes hyperglycemia

D. All of the above equally

CME Answer Key: 20. C; 21. E; 22. A; 23. C; 24. C
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It has been a tough few months for marketers of
vitamins and herbal products.  Calcium plus vita-
min D, saw palmetto, and glucosamine/chon-

droitin have all been the subject of studies that have
questioned their efficacy.  The calcium plus vitamin
D results are possibly the most disappointing.  In fur-
ther data from the Women's Health Initiative study,
36,282 postmenopausal women ages 50 to 79 were
randomly assigned to receive 1000 milligrams of ele-
mental calcium with 400 IU of vitamin D3 or
placebo, with the end point being prevention of hip
and other fractures.  After 7 years of follow-up, bone
density was slightly higher, but there was no reduc-
tion in hip fractures in women who took calcium
plus vitamin D (hazard ratio, 0.88 for hip fracture
[95% CI, 0.72 to 1.08]).  There was also no reduction
in clinical spine fractures (HR, 0.90 [0.74 to 1.10]) or
total fractures (HR, 0.96 [0.91 to 1.02]).  Calcium plus
vitamin D did result in a higher risk of kidney stones
(HR, 1.17 [1.02 to 1.34]).  

The authors conclude that among healthy post-
menopausal women, calcium plus vitamin D sup-
plementation did not significantly reduce hip
fractures or reduce risks of kidney stones (N Engl J
Med. 2006;354:669-683). In an accompanying edito-
rial, Joel Finkelstein, MD, points out that many
women who take calcium plus vitamin D "believe
that they are completely protected against the devel-
opment of osteoporosis. This study should help cor-
rect this important misconception and allow more
women to receive optimal therapy for bone health."
He also points out that women should not abandon
calcium and vitamin D, neither should they rely on
it alone as prevention against osteoporotic fractures
(N Engl J Med. 2006;354:750-752 [correction pub-
lished N Engl J Med. 2006;354:1102]).

Treatment of Benign Prostatic Hyperplasia
Saw palmetto is used by over 2 million men to treat

symptoms of benign prostatic hyperplasia (BPH).
Now, a new study suggests that it is ineffective.  The
study, funded by the National Institutes of Health and
the National Center for Complementary and
Alternative Medicine, looked at 225 men over the age
of 49 with moderate-to-severe symptoms of BPH who
were randomized to one year of saw palmetto extract
160 mg twice a day or placebo.  The primary out-
comes were changes in American Urological
Association Symptom Index and maximal urinary
flow rates.  Prostate size, the residual urinary volume
after voiding, quality of life, laboratory values, and
adverse effects were also measured.  After one year,
there were no significant differences between patients
treated with saw palmetto or placebo in any of the
outcomes. There was also no difference in adverse
effects. The authors conclude that saw palmetto does
not improve symptoms or objective measures of BPH
(N Engl J Med. 2006;354:557-566).  An accompanying
editorial welcomes the scientific rigor of placebo-con-
trolled trials applied to dietary supplements, which
are generally not held to standards of safety and effi-
cacy.  The authors call for similar studies for other
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commonly used herbal products (N Engl J Med.
2006;354:632-634).

Treatment of Osteoarthritis of the Knee
Glucosamine and chondroitin sulfate is used by

millions to treat osteoarthritis.  In another study sup-
ported by the NCCAM, along with the National
Institute of Arthritis and Musculoskeletal and Skin
Diseases, 1583 patients with osteoarthritis of the knee
were randomized to 1500 mg of glucosamine daily,
1200 mg of chondroitin sulfate daily, combination of
glucosamine and chondroitin sulfate, 200 mg of cele-
coxib daily, or placebo for 24 weeks.  Acetaminophen
was allowed as rescue analgesia.  The primary out-
come was a 20% decrease in the pain from baseline at
week 24.  Glucosamine and conference sulfate were
no better than placebo in reducing the pain by 20%,
except for combined therapy (glucosamine plus
chondroitin) in patients with moderate-to-severe
pain at baseline (79.2% response vs 54.3% response
placebo, P = 0.002).  Adverse events were no different
in all groups.  The authors conclude that overall glu-
cosamine chondroitin did not reduce pain effectively
in patients with osteoarthritis of the knee, except in
the subgroup of patients with moderate-to-severe
knee pain (N Engl J Med. 2006;354:795-808).  An
accompanying editorial recommends telling patients
that neither glucosamine nor chondroid alone has
been shown to be more effective than placebo in
treating knee pain.  They suggest that glucosamine
sulfate plus chondroitin sulfate may be tried in
patients with moderate-to-severe knee pain, but
should be discontinued after 3 months if there is no
benefit (N Engl J Med. 2006;354:858-860).

Refractory Asthma and TNF—Connection?
Refractory asthma is a condition with a high mor-

tality rate and limited treatment options.  Anew
study suggests that the tumor necrosis factor (TNF)
axis is up-regulated in refractory asthma, creating the
possibility of treating refractory asthma with TNF
inhibitors. Researchers from the United Kingdom
measured markers of TNF alpha activity in 10
patients with refractory asthma, 10 patients with
mild/moderate asthma, and 10 controls subjects.
Patients with refractory asthma increased expression
of TNF alpha markers compared to those with mild-
to-moderate asthma and controls.  Study subjects
with refractory asthma were subsequently random-
ized to receive the TNF alpha receptor etanercept 25
mg twice weekly in a placebo-controlled, double-
blind, crossover pilot study.  Ten weeks of treatment
with etanercept was associated with a significant
increase in concentration of methacholine required to

provoke a 20% decrease in FEV1 (P = 0.05), an
improvement in asthma related quality-of-life score
(P = 0 .02), and a 0.32 liter increase in post bron-
chodilator FEV1 (P = 0.01) compared to placebo.  The
authors suggest that the TNF alpha axis is upregu-
lated in refractory asthma, and that etanercept may be
beneficial in these patients (N Engl J Med. 2006;
354:697-708).  An accompanying editorial reports that
several studies of TNF inhibitors in patients with
refractory asthma are ongoing, suggesting that we
soon should have an answer as to whether these
agents are effective for treating this difficult clinical
entity (N Engl J Med. 2006;354:754-758).

FDA Actions
The FDA has approved anidulafungin, Pfizer's

new anti-fungal for the treatment of candidemia.
The drug is a new molecular entity that is given
intravenously.  It is approved for a variety of
Candida infections including esophagitis, sepsis,
abdominal abscesses, and peritonitis.  It will be
marketed by Pfizer as Eraxis.

The FDA has approved lubiprostone for the
treatment of chronic idiopathic constipation in
adults.  The drug is a selective chloride channel
activator that increases intestinal fluid secretion
and motility. The drug will be marketed by
Sucampo Pharmaceuticals as Amitiza.

CV Therapeutics has received approval to mar-
ket ranolazine, the first of a new class of agents
for the treatment of chronic angina. The drug is
an orally available extended-release anti-anginal
drug that acts without reducing heart rate or
blood pressure.  The drug's mechanism of action
has not been fully characterized, but it is felt that
it works by affecting changes in cardiac metabo-
lism. Because ranolazine prolongs QT interval, it
should be reserved for patients who have not
achieved adequate response with other anti-angi-
nal drugs, and should be used in combinations
with amlodipine, beta-blockers, or nitrates.  CV
Therapeutics will market ranolazine as Ranexa.

The FDA has approved an oral vaccine for the
prevention of rotavirus gastroenteritis in infants
and children.  The oral vaccine should be initi-
ated in infants 6 to 12 weeks old, with 2 subse-
quent doses of 4 to 10 week intervals.  The
vaccine should be completed before the child
reaches 32 weeks of age.  Based on clinical trials,
the vaccine appears to be 98% effective for pre-
venting gastritis caused by targeted rotavirus
serotypes, and 74% effective at preventing gas-
troenteritis of any severity.  Rotavirus vaccine
will be marketed by Merck as RotaTeq.   ■
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