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Disclosure Statement Learning Objectives

It is the policy of CME Resource not to accept Upon completion of this course, you should be able to:
commercial support. 1. Define metabolic syndrome.

Course Objective 2. Discuss the epidemiology of metabolic

As metabolic syndrome continues to become a more syndrome in the U.S., based on age, sex,
prevalent problem in the United States, healthcare race, and other factors.

professionals will encounter patients with this 3. Describe the risk factors of metabolic syndrome.

constellation of symptoms on a more frequent basis. The
purpose of this course is to educate surgical professionals
about the epidemiology and treatment of metabolic
syndrome.

4. Define the screening tools used to diagnose
metabolic syndrome.

5. Describe the current dietary recommendations.

6. Describe the current physical activity
recommendations.

7. Describe pharmaceutical interventions
currently available for obesity.

8. Review the circumstances when surgery
should be considered as a treatment option
for obesity.

9. Define dyslipidemia and its treatment
recommendations.

10. Review hypertension and its treatment
modalities.

Sections marked with this symbol include

evidence-based practice recommendations.

The level of evidence and/or strength
evoenceeaseo of recommendation, as provided by the
recommenoaTion - eyidence-based source, are also included
so you may determine the validity or relevance of the
information. These sections may be used in conjunc-
tion with the course material for better application to
your daily practice.
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INTRODUCTION

Metabolic syndrome, a constellation of conditions
and/or risk factors, leads to an increased incidence
of cardiovascular (CV) disease as well as type 2
diabetes mellitus. It was first described in 1988
and has been referred to by a variety of names,
including “Reaven’s syndrome,” “deadly quartet,”
“syndrome X,” “insulin resistance syndrome,” and
“dysmetabolic syndrome” [1]. In general, the com-
ponents include central adiposity, hypertension,
dyslipidemia, insulin resistance, and a proinflam-
matory state. Each component is independently
associated with an increased cardiovascular risk
and diabetic risk. As a composite, metabolic syn-
drome is a strong predictor of diabetes and can
serve as an adjunct to other measures of the risk
of cardiovascular events. Aggressive treatment of
metabolic syndrome components with lifestyle
modifications and/or pharmacotherapy is necessary
to reduce morbidity and mortality.

In the last several years, the usefulness of the term
“metabolic syndrome” has been questioned by some
experts and organizations, including the American
Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)
[127]. Concerns raised include the use of varying
definitions, uncertainty about appropriate cut-
points, the inclusion of different phenotypes, and
lack of clarity regarding pathogenesis. The ADA
has urged additional research to determine the sig-
nificance of the clustering of cardiometabolic risk
factors. The authors of the ADA/EASD appraisal
do comment that the concept of a “syndrome” may
encourage diagnosis and treatment of the multiple
components when one is observed [127]. The
American Heart Association (AHA), in their 2005
statement on the diagnosis and management of the
metabolic syndrome, notes that there may not be
a single underlying cause but that the construct
remains useful to identify people at increased risk
of atherosclerotic cardiovascular disease [88].

The following case study will be referenced
throughout the text to illustrate the challenges of
diagnosing and treating patients with metabolic
syndrome:

Mr. G is a white male, 54 years of age, with a past
medical history of hypertension. At his yearly physi-
cal, he reports that he is doing well overall, with no
complaints other than some dyspnea on exertion,
which has been long-standing. Current medications
include a thiazide diuretic and aspirin. He works as
an accountant and does not get much physical activity
during the day.

DEFINITION OF
METABOLIC SYNDROME

NATIONAL CHOLESTEROL
EDUCATION PROGRAM
ADULT TREATMENT PANEL

There are several diagnostic definitions for meta-
bolic syndrome. In 2001, the National Cholesterol
Education Program (NCEP) Adult Treatment
Panel (ATP) III proposed diagnostic criteria for
metabolic syndrome (Table 1) [2]. In 2004, this
definition was updated, resulting in a modification
of the glucose criterion. Approximately one year
after the ATP III report, a panel consisting of rep-
resentatives from the AHA, National Heart, Lung,
and Blood Institute (NHLBI) of the National
Institutes of Health (NIH), and the ADA reviewed
additional studies that were not available at the
time of the ATP III report [3]. In this review, they
determined that lowering the glucose cutoff more
effectively identified men at high risk of diabetes
and coronary artery disease. Therefore, the panel
implemented a new ADA cutoff for impaired fast-
ing glucose (IFG), specifically an IFG of greater
than 100 mg/dL. Although identification of
impaired glucose tolerance (IGT) was not included
in the criteria, the panel noted that there may be
value in incorporating this test for patients with
metabolic syndrome or with 2 or more risk factors.

CME Resource ® Sacramento, California

Phone: 800/ 232-4238 o FAX:916/783-6067 3



#8164 Metabolic Syndrome: A Growing Epidemic

NCEP ATP III CLINICAL IDENTIFICATION OF THE METABOLIC SYNDROME*

Risk Factor

Defining Level

Abdominal obesity (waist circumference)

Men: >102 cm (>40 in)
Women: >88 cm (>35 in)

Triglycerides

>150 mg/dL

High-density lipoprotein cholesterol

Men: <40 mg/dL
Women: <50 mg/dL

Blood pressure

>130/>85 mm Hg

Fasting glucose

>100 mg/dL

*Defined by the presence of three or more of the listed components

Source: [2; 3]

Table 1

An oral glucose tolerance test could help to classify
patients who do not have IFG, diagnose diabetes
in patients who do have IFG, and alert clinicians
to increased diabetes risk [3].

In addition, as part of metabolic syndrome, the
following conditions may be present:

¢ Inflammation—increases in acute phase
reactants such as C-reactive protein,
cytokines, and adhesion molecules

e Prothrombosis—increases in plasminogen
activator inhibitor, d-dimers, and fibrinogen

e (Oxidant stress—increases in conjugated
dienes and lipid peroxides

e Endothelial dysfunction
As defined by the NCEP ATP III, metabolic

syndrome is not the same as insulin resistance
syndrome, although insulin resistance is common
in patients with metabolic syndrome.

THE WORLD HEALTH ORGANIZATION
The World Health Organization (WHO) also has

developed criteria for metabolic syndrome [3].
WHO criteria differ from ATP III criteria in that
they require the presence of insulin resistance as
part of the diagnosis. In addition, WHO criteria
use different blood pressure cutpoints (greater than
140/90 mm Hg), different high-density lipoprotein
(HDL) cholesterol levels (less than 35 mg/dL in

men, less than 39 mg/dL in women), and include

proteinuria as a risk factor (a urinary albumin
excretion rate greater than 20 mcg/min or an albu-
min/creatinine ratio greater than 30 mg/g). The
WHO Clinical Criteria for Metabolic Syndrome
include the presence of insulin resistance, which
is identified by one of the following [3]:

e Type 2 diabetes

e [FG

e IGT

e For those with normal fasting glucose levels
(<110 mg/dL), glucose uptake below the
lowest quartile for background population

under investigation under hyperinsulinemic,
euglycemic conditions

In addition, patients must have at least 2 of the
following in order to be diagnosed with metabolic
syndrome [3]:

e Antihypertensive medication and/or
high blood pressure (>140 mm Hg
systolic or >90 mm Hg diastolic)

e Plasma triglycerides >150 mg/dL

e HDL cholesterol <35 mg/dL in men
or <39 mg/dL in women

e Body mass index (BMI) >30 kg/m2 and/or

waist:hip ratio >0.9 in men, >0.85 in women

e Urinary albumin excretion rate >20 pg/min
or albumin:creatinine ratio >30 mg/g
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AMERICAN COLLEGE OF
ENDOCRINOLOGY PANEL

In 2003, the American College of Endocrinology
(ACE) also described a metabolic syndrome, which
they refer to as insulin resistance syndrome. The
ACE emphasizes that there are no set diagnostic
criteria for this syndrome but rather a constella-
tion of abnormalities that raise the risk of adverse
outcomes. Their statement describing the insulin
resistance syndrome suggests that a patient with
two or more of the following is probably insulin
resistant and at elevated cardiovascular risk,
although the possibility of increased risk should
not be excluded in patients who do not fulfill this
criterion [4]:

e [FG and/or IGT
— Fasting: 110-125 mg/dL

— 120-minute post-glucose challenge:

140-200 mg/dL
e Triglyceride greater than 150 mg/dL
e HDL cholesterol
—  Men: less than 40 mg/dL
—  Women: less than 50 mg/dL
¢ Blood pressure greater than 130/85 mm Hg

The ACE criteria omit central adiposity (an
important component in the ATP III and WHO
definitions) and include a 2-hour post-glucose
challenge.

THE INTERNATIONAL
DIABETES FEDERATION

The International Diabetes Federation offers yet
another definition of the metabolic syndrome [126].
Their criteria, published in 2006, are intended to
serve as a “worldwide definition” easily used in
everyday practice. How widely these criteria will
be used remains to be seen. The International
Diabetes Federation Consensus Worldwide Defi-
nition of the Metabolic Syndrome includes the
presence of central obesity, which is defined as a
waist circumference >94 cm for Europid men and
>80 cm for Europid women, with ethnicity specific
values for other groups [126]. Metabolic syndrome
is diagnosed when this sign is positive in addition
to any two of the following four factors [126]:

e Elevated triglyceride level (>150 mg/dL) or
specific treatment for this lipid abnormality

e Reduced HDL cholesterol (<40 mg/dL
in males or <50 mg/dL in females) or
specific treatment for this lipid abnormality

e Elevated blood pressure (systolic blood
pressure >130 or diastolic blood pressure
>85 mm Hg) or treatment of previously
diagnosed hypertension

e Elevated fasting plasma glucose >100 mg/
dL or previously diagnosed type 2 diabetes.
If fasting plasma glucose is greater than
100 mg/dL, an oral glucose tolerance test is
strongly recommended but is not necessary
to define presence of the syndrome.

At present, the NCEP ATP III criteria are widely
used in research. However, the other definitions
are also used in some studies, making it important
to note the diagnostic criteria used when reading
the medical literature.

EPIDEMIOLOGY

AGE

Approximately 47 million adults in the United
States have metabolic syndrome. This represents
nearly 1 in 4 adults older than 21 years of age and
more than 40% of adults 60 years of age and older
[5]. Using the adult definition, approximately 2
million adolescents have metabolic syndrome

[6].
GENDER/RACE

Among whites, the age-adjusted prevalence for
metabolic syndrome is 24.8% among men and
22.8% among women. Minority populations are
disproportionately affected. Prevalence in African
American women is 57% higher than in African
American men (16%), and Mexican American
women have a prevalence that is 26% higher than
in Mexican American men. Mexican Americans in
general have the highest age-adjusted prevalence

(31.9%) [5].
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The syndrome has been increasing significantly
due largely to the increase in obesity. As the inci-
dence of obesity continues to increase, metabolic
syndrome will become more prevalent. Estimates
show that about 34% of the adult population is
overweight, and 32% are obese [7].

COSTS

The costs of metabolic syndrome are not yet well
established. However, healthcare expenses related
to metabolic syndrome symptoms and/or risk fac-
tors are significant. Among participants 65 years of
age and older in the large Cardiovascular Health
Study, Medicare costs were 20% higher for those
with metabolic syndrome compared to those with-
out the syndrome. The increase was primarily due
to costs attributed to the individual risk factors of
abdominal obesity, low HDL, and elevated blood
pressure [68]. Obesity costs alone are estimated to
be at least $117 billion annually [69]. The medical
expenditures and lost productivity attributable to
diabetes are estimated at $174 billion, with $116
billion in direct medical expenditures [8]. The
health costs associated with hypertension and
dyslipidemia are also significant.

PATHOPHYSIOLOGY/ETIOLOGY

The precise cause of metabolic syndrome is
unknown, and in fact, there may be more than one
underlying cause. Various hypotheses exist, includ-
ing possible elevated levels of cortisol, insulin
resistance, and subsequent compensatory hyper-
insulinemia [9]. Some evidence shows increased
cortisol to cause insulin resistance. Another theory
is related to the belief that visceral or central
adiposity causes an increase in free-fatty acid flux
in the portal and systemic circulations. Such fat
distribution may also result in inflammatory, pro-
thrombic, and fibrinolytic activity. The enhanced
lipolytic activity of visceral adipocytes increases
free-fatty acid flux to the liver and stimulates very
low-density lipoprotein (LDL) production. It may
also exacerbate hepatic glucose production through
increased gluconeogenesis and decreased insulin

sensitivity. High free-fatty acid levels inhibit glu-
cose uptake by muscles and inhibit hepatic insulin
clearance.

The insulin resistance, which is often associated
with metabolic syndrome, may then decrease
lipoprotein lipase and result in impaired clearance
of LDL particles. In addition, the oxidative stress
within the arterial intima and endothelium may
result in atherosclerotic changes [128; 129].

Certainly, improper nutrition and inadequate
physical activity cause several of the criteria that
eventually result in metabolic syndrome. The pre-
cise triggering agents are still being examined.

RISK FACTORS

As noted earlier, risk factors involved in metabolic
syndrome include dyslipidemia, obesity, and insulin
resistance. Each is addressed briefly below and will
be discussed in more detail later in the text.

DYSLIPIDEMIA

Dyslipidemia is an important aspect of the syn-
drome. The criteria for metabolic syndrome include
elevated triglycerides and low HDL; hypercholes-
terolemia may also be present but is not included
in the definition.

Often, the metabolic syndrome patient has normal
levels of LDL, although the LDL particles are typi-
cally smaller in size and denser in nature. These
characteristics are believed to make them more
atherogenic.

OBESITY/CENTRAL ADIPOSITY

Obese patients are much more likely to have meta-
bolic syndrome. Metabolic syndrome affects 50%
to 60% of obese men and women, compared with
4.5% to 6% of men and women who are normal

weight [3].

One apparent foundation of metabolic syndrome
is excess deposition of adipose tissue, which may
give rise to an insulin resistant state. Adipose tissue
secretes leptin, tumor necrosis factor, and free-fatty
acids that diminish the effects of insulin. In addi-
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tion, leptin appears to impair insulin release by
pancreatic beta cells. Leptin is believed to promote
angiogenesis, oxidative stress in endothelial cells,
and vascular cell calcification. Cytokines secreted
from adipose tissue may initiate a proinflammatory
state that promotes endothelial dysfunction.

Of note, accumulation of intra-abdominal fat,
irrespective of whether a person is overweight or
not, may result in insulin resistance and contribute
to metabolic syndrome [10]. Individuals in the
upper-normal weight and slightly overweight BMI
range have a relatively high prevalence of insulin
resistance and are at increased risk of having meta-
bolic syndrome, thus increasing the risk of diabetes

and CV disease.

Although BMI is important in the discussion of
metabolic syndrome, there is a growing body of
evidence demonstrating the impact of central adi-
posity on diabetes risk. Wang and colleagues com-
pared BMI, waist circumference, and waist-to-hip
ratio in predicting development of type 2 diabetes
[61]. Researchers used information collected in the
Health Professionals Follow-Up Study, a prospec-
tive cohort study of 27,270 men who were followed
for 13 years. During the follow-up period, 884 men
developed type 2 diabetes. Waist circumference was
the best predictor. Men with waists greater than
34 inches were twice as likely to develop diabetes
compared to men with smaller waist sizes (<34
inches); men with waist sizes greater than or equal
to 40 inches were more than 12 times more likely
to develop diabetes than men with smaller waist
sizes [61]. In another study, Bray and colleagues
looked at waist circumference, waist-to-hip ratio,
and central and subcutaneous adipose tissue mea-
sured by computed tomography (CT) as predictors
of diabetes in people participating in the Diabetes
Prevention Program [70]. They found that waist-
to-hip ratio and waist circumference predicted
diabetes; CT measurement of central adiposity
also predicted diabetes but was not found to offer
an important advantage over the simpler measure-
ments. Subcutaneous adiopose tissue, on the other
hand, did not predict diabetes.

This information is of particular importance
because individuals may or may not be considered
overweight based solely on BMI. Therefore, the
additional information of waist circumference
helps to determine health risks.

INSULIN RESISTANCE

In some cases, metabolic syndrome and insulin
resistance syndrome are incorrectly equated to
be the same condition, which they are not. Based
on available data, there is not sufficient evidence
to show that insulin resistance causes all of the
metabolic risk factors associated with metabolic
syndrome.

Insulin is a regulator of the metabolism of carbo-
hydrates, lipids, and proteins. Any impairment in
insulin action may have metabolic consequences.
Insulin resistance may affect arterial muscle,
reducing responsiveness to vasoactive stimuli.
Hyperinsulinemia as a response to insulin resis-
tance may also promote sodium resorption by the

kidneys [71].

Studies have shown that insulin-secretory ability
predicts the risk of developing type 2 diabetes—
with a 3-fold increase in risk in persons with low
insulin secretion and a 5-fold increase in persons
with insulin resistance [11]. In a 2006 study, par-
ticipants in the San Antonio Heart Study were
evaluated for insulin resistance and insulin secre-
tion [72]. The researchers tested fasting plasma
glucose and then performed oral glucose tolerance
tests in 1282 patients who were non-diabetic (nor-
mal fasting glucose and normal glucose tolerance)
at baseline. Patients with a combination of higher
resistance and lower secretion at baseline were
most likely to develop diabetes during the 7 to 8
years of follow-up.

The number of patients with metabolic syndrome
is greater than the number of patients with type 2
diabetes or those with IGT. The presence of meta-
bolic syndrome does, however, put patients at an
increased risk for developing diabetes. A follow-up
analysis of the San Antonio Heart Study found
that patients who went on to develop diabetes
had significantly greater baseline BMI, waist cir-
cumference, triglyceride level, and blood pressure
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and significantly lower baseline HDL than patients
who did not go on to develop diabetes. This study
also found that both the WHO and NCEP ATP
[l definitions predicted diabetes independently of
age, sex, ethnic origin, or family history [73]. The
risk was particularly high in patients with both IFG
and metabolic syndrome but was also elevated in
people with metabolic syndrome but not IFG.

METABOLIC SYNDROME
AND CARDIAC RISK

Cardiovascular disease remains the most common
cause of death in both men and women in the
United States—precipitating more than one-half
of all deaths [56]. Metabolic syndrome significantly
increases the risk of CV disease. In the past, it was
thought that the overall risk of coronary heart
disease in those with metabolic syndrome may be
greater than the risk attributable to the individual
components. Some studies support this theory, but
others suggest this is likely not the case. However,
metabolic syndrome may add additional risk in
the presence of other traditional CV risk factors,
making it a potentially useful composite of its
component parts [12; 72; 74]. Post-hoc analysis
of both the Scandinavian Simvastatin Survival
Study (4S) and the Air Force/Texas Coronary
Atherosclerosis Prevention Study (AFCAPS/
TexCAPS) showed that patients with metabolic
syndrome (but not type 2 diabetes) had at least a
1.4 times greater risk of coronary events than those
without metabolic syndrome [13]. Risk increased
when type 2 diabetes developed. The presence of
metabolic syndrome increased the risk of major
coronary events irrespective of 10-year absolute
coronary risk above or below 20%.

A review of National Health and Nutrition Exami-
nation Survey (NHANES) data revealed that in
patients younger than 50 years of age, the age-
adjusted prevalence of CV disease was highest in
patients with both type 2 diabetes and metabolic
syndrome (19.2%), followed by patients with meta-
bolic syndrome but not type 2 diabetes (13.9%)
[14]. The prevalence of CV disease was no higher
in patients with type 2 diabetes without metabolic
syndrome than in individuals who had neither type
2 diabetes nor metabolic syndrome.

In the Kuopio Ischemic Heart Disease Risk Fac-
tor study, data from more than 1200 men without
CV disease at baseline showed that the presence
of metabolic syndrome was associated with a rela-
tive risk of 3.77 for mortality from coronary heart
disease [15]. It also showed a relative risk of 2.43
for all-cause mortality compared with the absence
of the syndrome. In an analysis of the West of
Scotland Coronary Prevention Study, hazard ratios
for coronary events increased with an increasing
number of metabolic syndrome factors, from 1.79
for one factor, 2.25 for two factors, 3.19 for three
factors, and 3.65 for four or more factors [62].

The Cardiovascular Health Study, a prospective
cohort study of older adults in the United States,
found that people with metabolic syndrome had
a 20% to 30% increased risk of any CV disease
event (coronary heart disease [CHD], congestive
heart failure, or stroke) over a median of 11 years
of follow-up [79]. Regarding CV disease mortality
(from CHD, cerebrovascular disease, heart failure,
or peripheral vascular disease), however, this study
found that the combination of hypertension and
elevated fasting glucose predicted CV mortality
better than metabolic syndrome [80].

[t should be noted that not all studies have com-
pared the risk from metabolic syndrome to that
conveyed by the Framingham Risk Score or other
methods of calculating CV risk. The Atheroscle-
rosis Risk in Communities study, which followed
participants for an average of 11 years, showed
that the risk of CHD was increased about 1.5 to
2 times in people with metabolic syndrome, after
adjustment for risk factors including age, smoking,
LDL cholesterol, and race. In this study, however,
metabolic syndrome did not add to the risk indi-
cated by the Framingham Risk Score [78]. A 2005
report by Wannamethee and colleagues, using data
from a 20-year prospective study of 5128 men,
found that the Framingham Risk Score was a more
sensitive predictor of coronary heart disease at both
10- and 20-year follow-up [81]. Adding metabolic
syndrome to a model including the Framingham
Risk Score did not provide additional predictive
value. On the other hand, metabolic syndrome was
a more sensitive predictor of diabetes mellitus.
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Although it may or may not improve upon other
risk measurements, metabolic syndrome may be a
useful gauge encouraging early intervention. Three
meta-analyses, incorporating studies published
through 2005, have confirmed that metabolic
syndrome increases the risk of CV disease, with

relative risks from 1.53 to 2.18 [75; 76; 77].

Along with cardiac disease and diabetes, patients
with metabolic syndrome also may be at risk for
other conditions such as fatty liver, cholelithiasis,
polycystic ovarian syndrome, gout, chronic kidney

disease, and asthma [3; 82; 83; 84; 85; 86; 87].

DIAGNOSIS/SCREENING

EVALUATION

A patient history and physical examination are
critical in the diagnosis, evaluation, and manage-
ment of any disease. For metabolic syndrome, there
are usually no immediate physical symptoms or
specific complaints. The medical problems tend to
develop rather innocuously over time. The history
must include a thorough discussion of past medical
conditions as well as current risk factors.

Evaluation of patients for metabolic syndrome
should include measurement of:

e Vital signs

e Height
e Body weight
e BMI

e  Waist circumference

With respect to laboratory tests, along with basic
serum chemistry and complete blood count, there
should be a measurement of fasting blood sugar as
well as a lipid profile. The lipid profile includes total
cholesterol, HDL cholesterol, LDL cholesterol, and
triglyceride. In some cases, the lipid panel report
will include additional calculated values such as
HDL/total cholesterol ratio or a risk score based
on lipid profile results, age, gender, and other risk
factors.

The ATP III panel did not find evidence to recom-
mend routine measurements of insulin resistance,
proinflammatory state, or prothrombotic state [2].
In 2004, the AHA teamed with the ADA and the
NHLBI and recommended that the Framingham
algorithm be used to estimate cardiovascular risk
in patients with metabolic syndrome [16]. The risk
for thrombotic events can be reduced by aspirin
therapy, and the AHA currently recommends
aspirin prophylaxis in most patients whose 10-year
risk for coronary heart disease is 10% or greater
according to the Framingham risk scoring.

e

EVIDENCE-BASED

eractice_ coronary heart disease for lipid disorders.
RECOMMENDATION

The USPSTF strongly recommends that
clinicians routinely screen men 35 years
of age and older and women 45 years of
age and older who are at increased risk of

(http://[www.ahrq.gov/clinic/uspstf/
uspschol.htm. Last accessed October 16, 2008.)

Strength of Recommendation: A (The USPSTF
strongly recommends that clinicians provide this
service to eligible patients based on good evidence.)

On exam, Mr. Gis 5’11” and 210 lbs. His BMI is
29. This classifies him as overweight.

(BMI is used to define overweight and obesity, which is
weight-adjusted for height. Itis calculated by [weight in
kgl divided by [height in meters]> OR weight [pounds]/
height [inches]? x 703. A BMI of 25.0 or greater is
defined as overweight, and a BMI of 30.0 or more is
considered obese.)

His waist circumference is 40.5 inches, and his blood
pressure is 135/80 mm HG (sitting) and 130/80 mm
Hg (standing) . His heart rate is 86 beats per minute,
his temperature is 98.6° Fahrenheit, and his respira-
tion is 18 breaths per minute. His physical exam is
unremarkable.

Laboratory data as follows:

e Total cholesterol: 230 mg/dL
e HDL: 38 mg/dL

e LDL: 152 mgldL

e Triglycerides: 200 mg/dL

®  Glucose (fasting) : 120 mg/dL
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Based on his waist circumference, IFG, decreased
HDL, and increased triglyceride, Mr. G. meets the
definition of metabolic syndrome. Aggressive treatment
of the risk factors is warranted.

GENERAL TREATMENT

As discussed, metabolic syndrome predisposes
patients to type 2 diabetes and coronary artery
disease. Complications can occur as early as a
decade after development of the syndrome. Treat-
ing the elements of metabolic syndrome is useful
because it can prevent and/or reduce the risk the
development of coronary artery disease and type

2 diabetes.

Treatment consists of the correction of the indi-
vidual components, with weight loss as a major
goal. Weight loss improves all aspects of metabolic
syndrome. Weight loss of 5% to 10% can lead to
significant reductions in morbidity and mortality.
The goal of treatment is to prevent or ameliorate
diabetes, hypertension, and CV disease. Therefore,
the first step in treatment is effective lifestyle inter-
ventions, focusing on nutrition and exercise.

The European Society of Cardiology
recommends that the main emphasis in
the management of metabolic syndrome
should be in professionally supervised
EVIDENCE-BASED . .
eracice lifestyle changes, particularly efforts
RECOMMENDATION

to reduce body weight and increase
physical activity.

(http://www.guideline.gov/summary/
summary.aspx?ss=15&doc_id=4766.
Last accessed October 16, 2008.)

Level of Evidence: Consensus Statement/
Expert Opinion.

NUTRITION

Nutritional advice is critical in the management of
metabolic syndrome. Most clinicians, however, are
not well informed about the principles of healthy
eating. Healthcare professionals must learn the
latest research and recommendations concerning

carbohydrates, fats, and protein. With this infor-
mation, one can provide useful advice to patients
about healthy eating.

Despite skepticism by some clinicians, providing
dietary information to patients has been found to
be an effective intervention. The U.S. Preventive
Services Task Force (USPSTF), an independent
panel of experts in primary care and preven-
tion that systematically reviews the evidence of
effectiveness and develops recommendations for
clinical preventive services, found good evidence
that medium- to high-intensity counseling inter-
ventions can produce medium-to-large changes
in average daily intake of core components of a
healthy diet (including saturated fat, fiber, fruit,
and vegetables) among adult patients at increased
risk for diet-related chronic disease [17]. Intensive
counseling interventions have been examined in
controlled trials among at-risk adult patients. These
trials combined nutrition education with behav-
ioral dietary counseling provided by a nutritionist,
dietitian, or specially trained primary care clinician
(e.g., physician, nurse, or nurse practitioner). The
USPSTF concluded that such counseling is likely
to improve important health outcomes and that
benefits outweigh potential harms [17]. Assess-
ing dietary patterns and recommending change is
critical for success.

The USPSTF recommends intensive

behavioral dietary counseling for adult

patients with hyperlipidemia and other

known risk factors for cardiovascular and
EVIDENCE-BASED . . . .

rracrice diet-related chronic disease. Intensive

RECOMMENDATION ] . .

counseling can be delivered by primary
care clinicians or by referral to other specialists,

such as nutritionists or dietitians.

(http://[www.ahrq.gov/clinic/uspstf/uspsdiet.htm.
Last accessed October 16, 2008.)

Strength of Recommendation: B (The USPSTF
recommends that clinicians provide this service
to eligible patients based on fair evidence.)
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Reduction in Calories

One of the most important components relating
to nutritional advice for overweight patients is
reduction of calories. Patients should understand
that the energy stored in food is measured in terms
of calories. One calorie is the amount of energy
required to raise the temperature of 1 gram of water
1°C. Most people’s daily caloric requirement is
less than 2000 calories. As a quick rule of thumb,
patients can calculate the number of daily calories
they require by multiplying their current weight
by 13 (or 15 if one is active). Overweight patients
must reduce the number of consumed calories
in order to lose weight. Reduction in calories is
the most important dietary component of weight
loss.

Between 1971 and 2000 in the United States, aver-
age daily caloric intake rose for men and women,
and a high portion of the extra calories was from
carbohydrates, according to data from NHANES
[18]. Between 1999 and 2000, women consumed
1877 calories a day on average, or 22% more calo-
ries than their average daily consumption between
1971 and 1974. Men’s caloric intake increased by
7% to 2618 calories per day over the same period.
In 2000, women consumed 355 more calories each
day than women in 1971, and men ate 168 more
calories each day in 2000 than men in 1971. A
more recent look at NHANES data, going up to
2002, found that Americans have been consuming
both increasingly larger amounts of food and more
energy-dense foods than in earlier years [89]. On
average, U.S. residents were 25 lbs heavier in 2002
than they were in 1960. The average weight for
men increased to 191 pounds in 2002 from 166.3
pounds in 1960. In women, the average weight
increased to 164.3 lbs from 140.2 lbs during the
same period [90]. This is largely due to an increase
in daily calorie consumption.

When recommending reduction in calories, spe-
cific guidelines should be kept in mind. Patients
with a BMI between 27 and 35 should reduce their
total calorie intake by 300—500 daily. Patients with

a BMI greater than 35 should reduce their total
calories by 500—1000 daily. This reduction will
produce the recommend weight loss of 1-2 1bs per
week in most patients.

Portion control is also a key to weight loss. Han-
num and colleagues demonstrated that portion
control showed the greatest weight loss in women
over a 24-month period, more than reduced dietary
fat consumption, increased fruit and vegetable
consumption, or increased physical activity [19].
Thirty-eight percent of obese patients who con-
sistently practiced food portion control lost 5%
or more of their baseline weight, while 33% of
patients who did not consistently practice portion
control gained 5% or more of their baseline weight.
A 2006 study by the same researchers involving
overweight and obese men showed that using
controlled portions of food led to more weight loss
than a self-selected diet based on the food guide
pyramid [91].

Dietary Reference Values

Since the 1990s, the Institute of Medicine (IOM)
has issued a series of reports that suggest dietary
reference values for intake of nutrients. One of
these reports, updated in 2005, establishes the
Dietary Reference Intakes (DRI) for energy, carbo-
hydrates, fiber, fat, fatty acids, cholesterol, protein,
and amino acids. The following ranges are recom-
mended in the 2005 report for percentage of daily
caloric intake [21]:

e (Carbohydrates: 45% to 65%
e Sugars: No more than 25%
e Fats: 20% to 35%

e Protein: 10% to 35%

e Fiber: Men younger than 50 years of age
should receive 38 g of fiber; women younger
than 50 years of age need 25 g. Men older
than 50 years of age should receive 30 g
of fiber; women older than 50 years require
21 ¢.
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Patients should be aware of these values and
keep them in mind when designing a nutritional
program. Reviewing and modifying nutritional
intake is one of the most important steps in help-
ing patients lose weight. It is not about dieting
but rather a lifestyle of healthy eating. The issue
is not low carbohydrate versus low fat. Rather, it
is a spectrum of choices.

With all the publicity regarding various diets,
patients should be advised that it is as important
to include certain foods as it is to exclude others.
“Fad diets” typically exclude certain foods and
therefore often have nutrition deficiencies. For
example, high-fat, low-carbohydrate diets are low
in vitamin E, vitamin A, thiamin, folate, calcium,
magnesium, and zinc. Low-fat diets are typically
deficient in vitamin B12.

Studies have been published comparing popular
diets. Researchers at Tufts-New England Medical
center randomized patients to the Atkins, Ornish,
Weight Watchers, and Zone diets to evaluate their
effects on weight loss and reduction in cardiac risk
[64]. The study involved 160 patients ranging in
age from 22 to 72 years. All had at least one risk
factor for heart disease, such as hypertension,
dyslipidemia, or fasting hyperglycemia, and all
were either overweight or obese. Patients received
counseling on their plans for 2 months and then
followed the diet on their own for 10 months.

At the end of 1 year, all the patients decreased their
weight by approximately 4%. In addition, all groups
showed both a reduction in LDL cholesterol and
an increase in HDL levels. Moreover, all patients
who completed the study showed some reduction
in risk of heart disease at 1 year, irrespective of diet.
However, by 1 year, approximately one-half of the
patients enrolled in the Atkins and Ornish pro-
grams had dropped out, and one-third of patients
in the Weight Watchers and Zone program had
quit.

Another study compared the Atkins, Ornish,
Zone, and LEARN diets in overweight and obese
women [98]. Women on the Atkins diet lost the
most weight (4.7 kg at 12 months), but the differ-
ence between diets was significant only for Atkins

versus Zone. Also at 12 months, changes in LDL
cholesterol were not significantly different among
the groups.

Stern and colleagues randomized 132 patients with
a BMI greater than 35 to either a low-carbohydrate
diet (less than 30 g/d) or a low-fat diet (less than
30% calories from fat) [99]. Although the low-
carbohydrate group lost more fat at 6 months, both
groups had the same weight loss at 1 year (3—4 kg).
Of note, there was no difference between groups
in total and LDL cholesterol levels. Both groups
had a dropout rate of nearly one-third.

Instead of counseling patients about specific diets,
it is more useful to focus on healthy eating.

Dietary Guidelines

In January 2005, the U.S. Department of Health
and Human Services in conjunction with the U.S.
Department of Agriculture issued the sixth edition
of the Dietary Guidelines for Americans [20]. The
guidelines are revised every 5 years. A rigorous pro-
cess, utilizing the best scientific evidence, was used
to develop these guidelines. A 13-member inde-
pendent committee of experts prepared a report
for review by government scientists and officials,
who subsequently made the report available to the
public and invited comment. Additional expert
review occurred and the Dietary Guidelines were
established. The focus is to help the public make
healthy food choices, maximizing nutrition and
balancing eating and physical activity.

More than 40 specific recommendations were
made, based on nine general topics [20]:

e Adequate nutrition within caloric needs

e Weight management

e Physical activity

e Food groups that should be encouraged

e Fats

e (Carbohydrates

e Sodium and potassium

e Alcoholic beverages

e Food safety
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Opverall, a healthy eating plan is one that empha-
sizes fruits, vegetables, and whole grains and
includes lean meats, poultry, fish, beans, eggs, and
nuts [20]. In addition, the plan should be low in
saturated fats, trans fats, cholesterol, sodium, and
added sugars.

The key recommendations include [20]:

(Recommendations are based on a 2000-calorie
daily intake. Patients can calculate their specific
caloric requirements at http://www.healthierus.
gov/dietaryguidelines.)

e  Two cups of fruit and 2% cups of vegetables
per day are recommended. This should
include variety, focusing on all five vegetable
subgroups (dark green, orange, legumes,
starchy vegetables, and other vegetables).

e Three or more ounces of whole-grain
products are recommended each day.

e Three cups per day of fat-free or low-fat
milk or equivalent milk products should

be included.

e Fewer than 10% of calories should come
from saturated fatty acids; trans fatty acids

should be avoided.

e Total fat intake should not exceed 20%
to 35% of calories. Preferred fat sources
are fish, nuts, and vegetable oils containing
polyunsaturated and monounsaturated
fatty acids. Lean, low-fat, or fat-free meats,
poultry, dry beans, and milk are preferred.

¢ Minimize added sugar or caloric sweetener.

e Consume less than 2300 mg (approximately
one teaspoon of salt) of sodium daily.
Limit salt added in food preparation.

e (Choose potassium-rich fruits and vegetables.

e Alcohol should not exceed one drink per
day for women or two drinks per day for men.

e Wash hands, food contact surfaces, and
fruits and vegetables to avoid microbial
foodborne illness, but do not wash or rinse
meat and poultry.

e Avoid raw (unpasteurized) milk, egg, or
meat products, unpasteurized juices, and
raw sprouts.

A quick way for patients to remember these recom-
mendations can be:

e Focus on fruits.

e Vary your veggies.

e Get your calcium-rich foods.
e Make half your grains whole.

¢ (o lean with protein.

With respect to children, those 2 to 8 years of age
should consume 2 cups daily of fat-free or low-fat
milk, and those 9 years of age or older should con-
sume 3 cups of milk daily [20]. Fat intake should be
limited to less than 300 mg of cholesterol. No more
than 20% to 35% of calories should be from fat, and
less than 10% should be from saturated fat.

In conjunction with the revised Dietary Guidelines,
the U.S. Department of Agriculture issued a revised
food pyramid. The new MyPyramid replaces the
original Food Guide Pyramid [57]. The MyPyramid
Food Guidance System provides food-based guid-
ance to help implement the recommendations of
the Dietary Guidelines. It translates the Guidelines
into a total diet that meets nutrient needs from
food sources and aims to moderate or limit dietary
components often consumed in excess. The new
pyramid focuses on the fact that one size does not
fit all and instead provides a personalized approach.
MyPyramid includes the following parts: Activity,
Moderation, Personalization, Proportionality, Vari-
ety, and Gradual Improvement. Patients should
be encouraged to view the website (http://www.
mypyramid.gov) to develop a personalized plan.

Currently, Mr. G snacks with sugary treats throughout
the day, as he does not take time to eat breakfast and
frequently goes without lunch. By the time he eats
dinner relatively late in the evening, he is famished
and tends to overeat. Mr. G has wvery little nutritional
information. Either the physician can provide some
basic dietary information, or the patient can be referred
to a dietitian. Mr. G first should understand roughly
how many calories he is consuming per day. His goal
should be to consume no more than 2000 calories a
day. He may wish to keep a food log for 2 to 3 days
to get a better idea of exactly how much he is eating.
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This log could be reviewed at the next visit. He should
divide the recommended calories over at least 3 meals.
Eating breakfast should be emphasized, as there is data
that supports the premise that eating breakfast helps to
maintain one’s weight rather than cause weight gain.
In addition, he should minimize snacking. Because he
consumes a fair amount of soda, simply eliminating
one can of soda a day could lead to a 5-10 Ib weight
loss over the course of a year. The emphasis should be
on gradual lifestyle changes.

PHYSICAL ACTIVITY

Frequency/Intensity

Physical activity is essential in treating metabolic
syndrome. It has been shown to reduce obesity,
improve blood pressure control, improve lipid pro-
file, and reduce insulin resistance. When discuss-
ing exercise, it is important to focus on frequency
(how often and how long) as well as intensity. The
U.S. Surgeon General recommends 30 minutes of
physical activity on most days of the week [65]. The
AHA recommends 30 minutes of moderate physi-
cal activity 5 days a week or 20 minutes of vigorous
activity three days a week and also suggests that
resistance training or other strengthening activities
be performed on two or more nonconsecutive days

each week. [66].

According to the IOM, adults should set a long-
term goal of at least 60 minutes of moderate-
intensity physical activity on at least 5 days of the
week [21]. This is an increase from 30 minutes
recommended by the U.S. Surgeon General. In
addition, the recommendations from the federal
government described in the U.S. Dietary Guide-
lines suggest a minimum of 30 minutes but recom-
mend 60 minutes to maintain fitness and prevent
weight gain.

Patients often want to know how intense their
activity should be. Physiologically, intensity refers
to relative load or resistance against which a muscle
works. One important point is for patients to
elevate their heart rate. In their recommendations,
the AHA provides a simple way to gauge intensity.
Moderate activity, such as a brisk walk, will notice-
ably elevate the heart rate. Vigorous activity, for

example jogging, causes rapid breathing and sub-
stantially raises the heart rate. Moderate exercise
can be accumulated in increments of 10 minutes
or more. Moderate and vigorous activity can be
combined to meet the weekly recommendations;
the AHA offers a chart with examples of different
types of exercise and details about how to judge
the total amount per week [66].

The following advice regarding exercise can be
given to patients:

e Plan to exercise a minimum of 3 days per week.
Patients can slowly add days as they become
more comfortable. The goal should be to
exercise 5 days a week or more.

o  Start off with 10 to 15 minutes of exercise
on the days you exercise, and increase the
time to 60 minutes daily over a few months.
Everyone can find 10 to 15 minutes a few
days a week. Encourage patients to make it
a part of their schedule. The key is to help
them find activities that they enjoy. Exercise
should not be viewed as a burden or a chore.

e Alternate between flexibility, aerobic, and
resistance training. By doing this, patients
will target all the major muscle groups.

Clinicians should consider writing these recom-
mendations on a prescription pad or a special form.
Patients are more likely to follow this advice when
it is written down. In addition, consider asking
patients to keep a journal or log when they begin
an exercise program, which can be reviewed on the
next visit. There must be regular discussion about
physical activity at each office visit. Continuous
long-term care is essential.

Fitness

[t is important to stress to patients that physical
activity, even without weight loss, can reduce
the risks of developing heart disease and type 2
diabetes. Some studies indicate that one may be
overweight and “fit” if they exercise regularly.
Wessel et al. studied 906 women who were being
evaluated for coronary artery disease [22]. He
found that women with low fitness levels were
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46% more likely to have a coronary event than
those with high fitness levels. Overweight women
who were fit had better outcomes than unfit thin
women. More and more data point to the notion
that low cardiorespiratory fitness is an established
risk factor for cardiovascular and total mortality.
Carnthenon studied 4400 patients who were given
a treadmill test between the ages of 18—30 years as
part of the Coronary Artery Risk Development in
Young Adults (CARDIA) study. They were then
followed for an average of 15 years [23]. Researchers
found that 60% of the women and 50% of the men
who had low fitness levels in their twenties had
double the risk of developing diabetes, metabolic
syndrome, and high blood pressure by the end of
the study.

Blair et al. used the observational cohort study
design to calculate all-cause death rates in men
with diabetes across quartiles of fitness and BMI
categories. Study participants were 2196 men with
diabetes (average age: 49.3 years) who underwent a
medical examination, including a maximal exercise
test, during 1970 to 1995, with mortality follow-up
to the end of 1996 [24]. At the conclusion of the
study, obese but moderately fit men had one-third
the death rate of normal weight but unfit men.
The researchers later stratified participants by BMI
category and found that, within each category,
cardiorespiratory fitness greatly attenuated the
effect of metabolic syndrome on both all-cause and
cardiovascular disease mortality [103].

Katzmaryzk studied 15,466 healthy men and 3757
men with metabolic syndrome over a 10-year
period to determine the relationship between
cardiorespiratory fitness and mortality [25]. Com-
pared with the healthy subjects, men with meta-
bolic syndrome had twice the risk of dying from CV
disease and 1.3 times the risk of dying from other
causes. However, if they were fit, their risks were
similar to healthy men. A significant dose-response
relationship between cardiorespiratory fitness and
mortality was observed in men with metabolic
syndrome. It appears that cardiorespiratory fitness
could attenuate the mortality risk associated with
metabolic syndrome.

In a similar study of more than 7000 women, Far-
rell et al. studied the prevalence of metabolic syn-
drome across age strata and cardiorespiratory fitness
levels in women [26]. Researchers found that the
prevalence of metabolic syndrome was markedly
lower across progressively higher levels of fitness
in women of different age groups. Because regular
physical activity improves components of meta-
bolic syndrome, modest increases in cardiorespira-
tory fithess among low-fit women may ameliorate
metabolic syndrome in some instances—similar to
the results observed in men.

Studies continue to support the connection
between low levels of fitness and metabolic syn-
drome, and some have shown that the connection
is independent of BMI. Hassinen and colleagues,
studying a population sample of 671 men and 676
women 57 to 79 years of age, found a strong inverse
relationship between maximal oxygen uptake
(VOZmax) during a bicycle exercise test and the
presence of metabolic syndrome [100]. Adjusting
for BMI weakened the association but did not
eliminate it, although adjusting for waist circum-
ference made the association non-significant in
men. Brouwer and colleagues examined baseline
data from the Second Manifestations of ARTerial
disease (SMART) study, an ongoing cohort study
of patients with cardiovascular disease or risk fac-
tors [101]. Looking at patients who already had
evidence of cardiovascular disease, they showed
that patients who were more physically active
were less likely to have metabolic syndrome and
insulin resistance. The association remained after
adjusting for age, sex, BMI, and smoking.

In a cohort study following 9007 men and 1491
women who were initially free of metabolic syn-
drome, LaMonte and colleagues demonstrated that
low cardiovascular fithess may predict development
of the syndrome [102]. They stratified participants
according to BMI and found that overweight and
obese men in the top two-thirds of the fitness dis-
tribution had approximately a 42% lower risk of
developing metabolic syndrome than similar men
in the lower one-third. For normal weight men, the
decrease was about 21%. There was a similar but
non-significant trend for women [102].
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Weight loss can be an important part of the man-
agement of metabolic syndrome. In a retrospec-
tive review of 125 obese patients (who also met
the criteria for metabolic syndrome) enrolled in
a weight-loss program, a mean weight loss of 15%
of initial body weight improved all components of
metabolic syndrome: systolic blood pressure was
reduced by 14.6 mm Hg, fasting glucose decreased
by 19 mg/dL, and triglyceride improved dramati-
cally [27]. As noted, weight reduction of as little
as 5% body weight (often as little as 5 to 10 lbs)
is associated with lower incidence of diabetes,
reduced blood pressure, and improved dyslipi-
demia. In a randomized, controlled trial comparing
treatment with the weight-loss drug sibutramine,
lifestyle modifications, or combination of the two,
each 1 kg of weight loss was associated with an 8%
reduction in the odds of metabolic syndrome at one
year, after controlling for demographic variables,
baseline metabolic syndrome status, and treatment
group [104]. Study participants were 180 women
and 44 men, 18 to 65 years of age, with BMI 30—-45
and no uncontrolled hypertension or type 1 or 2
diabetes.

Currently, Mr. G is not physically active. He does
not engage in any type of exercise. After a discussion
of activities he either enjoys or might enjoy, it is agreed
that he should begin a walking routine. He will begin
walking with a goal of 30 minutes per day, with an ini-
tial goal of 3 days a week. Because he has been mostly
sedentary, he can try to break the 30 minutes down into
three 10-minute segments or two 15-minute segments,
gradually building up to 30 minutes, and eventually
60 minutes, 5 days of the week. A program of interest
to some patients is the 10,000 steps a day program.
This is based on studies showing that a daily regimen
of 10,000 steps can improve cardiovascular fitness
and improve glycemic control. Depending upon stride,
walking 10,000 steps is roughly equivalent to 5 miles.

As a reference, most people average less than 5000
steps aday, so 10,000 steps will represent a significant
increase in activity. Mr. G’s physician suggests that he
start wearing a pedometer without changing activity
level so a baseline can be obtained. For about 3 to 4
days, Mr. G writes down the amount at the end of each
day, and calculates the average daily step count. As a
weekly goal, he adds an additional 500 steps per day.
His physician advises him to increase the number of
steps until he reaches 10,000 steps per day. After a few
weeks, Mr. G can add some resistance type exercises,
such as pushups or workouts with light dumbbells.

CONSIDERATIONS FOR NON-
ENGLISH PROFICIENT PATIENTS

As aresult of the evolving racial and immigration
demographics in the United States, interaction
with patients for whom English is not a native
language is inevitable. Because patient education
is such a vital aspect of the management and pre-
vention of metabolic syndrome, it is each practi-
tioner’s responsibility to ensure that information
and instructions are explained in such a way that
allows for patient understanding. When there
is an obvious disconnect in the communication
process between the practitioner and patient due
to the patient’s lack of proficiency in the English
language, an interpreter is required.

In this multicultural landscape, interpreters are a
valuable resource to help bridge the communica-
tion and cultural gap between clients/patients and
practitioners. Interpreters are more than passive
agents who translate and transmit information
back and forth from party to party. When they are
enlisted and treated as part of the interdisciplinary
clinical team, they serve as cultural brokers, who
ultimately enhance the clinical encounter.
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TREATMENT OF
SPECIFIC CONDITIONS

OBESITY

Treatment for obesity is primarily lifestyle interven-
tion, as described. In 1998, the NHLBI created an
evidence-based algorithm to help guide clinicians
in identifying and treating obesity [28]. Some of
the information in the NHLBI resource is now
out-of-date, but it provides a useful starting place
when caring for patients who need to lose weight.
Other guidelines are available. The ADA offers
strategies for weight management through lifestyle
modification for both prevention and treatment
of type 2 diabetes [105]. The Institute for Clinical
Systems Improvement, a non-profit collaborative
of healthcare providers and organizations, last
updated their guideline on obesity management
and prevention in 2006 [106]. The Veterans
Administration/Department of Defense clinical
practice guideline for screening and management
of overweight and obesity may be useful in general
practice as well [107]. The American College of
Physicians (ACP) has published a guideline on
the pharmacologic and surgical management of

obesity [108].

Medications

According to NHLBI guidelines, obese patients
with a BMI greater than 30 or overweight patients
with BMI greater than 27 and concomitant obesity-
related risk factors or diseases, such as hyperten-
sion, diabetes, or dyslipidemia, are candidates
for drug therapy. The ACP’s guideline applies to
patients with BMI of 30 or greater [108].

Although a useful tool, it is important to remember
that medication is only one part of the treatment.
There must also be an overall weight management
program, including a reduced-calorie diet and
increased physical activity. In addition, patients
must have realistic expectations of medication
therapy and not have contraindications to the
drugs.

There are two medications—orlistat and
sibutramine—approved by the U.S. Food and
Drug Administration (FDA) for long-term treat-
ment of obesity. They can produce modest weight
loss (typically 2.6—4.8 kg) that can be sustained
for 2 years if the medication is continued [63].
Studies comparing the two medications are limited.
A number of small studies have found that both
can provide weight loss, with inconsistent results
regarding whether one is more effective than the
other [109; 110; 111]. The medication should be
selected based on individual patient assessment
(BMI, other clinical and laboratory values, etc.).

Orlistat is a gastric and pancreatic lipase inhibi-
tor. It reduces the absorption of 30% of a patient’s
dietary fat intake. It acts by reversibly inhibiting
pancreatic, gastric, and carboxyl ester lipases and
phospholipase A;—all of which are required for
the hydrolysis of dietary fat in the gastrointestinal
tract. A meta-analysis of orlistat versus placebo tri-
als demonstrated that patients treated with orlistat
lost 2.5 kg at 6 months and 2.75 kg at 12 months
[29]. This data is statistically significant. Like most
medications, orlistat does have side effects. The
adverse effects of orlistat include fecal urgency, oily
spotting, and flatulence [59]. The drug may not be
suitable for patients with bowel conditions, such as
ulcerative colitis and Crohn’s disease, or irritable
bowel syndrome. Typical dosage is 120 mg with
each meal [59].

Sibutramine is a norepinephrine, dopamine, and
serotonin reuptake inhibitor that functions as an
appetite suppressant. It is a Schedule IV medica-
tion that does not have any addictive properties. A
meta-analysis of sibutramine versus placebo trials
demonstrated 3.4 kg weight loss at 6 months and
4.45 kg weight loss at 12 months [29]. The data
was statistically significant. The adverse effects of
sibutramine include an increase in blood pressure
and heart rate, as well as headache, dry mouth,
and insomnia. The dose-related increase in blood
pressure and heart rate must be monitored closely.

Typical dosage is 10—15 mg/day [58].
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Given that discontinuation of drug therapy often
leads to rapid weight regain, the pharmacologic
treatment of obesity should only be used as part
of a program that includes lifestyle modification
interventions, such as intensive diet and/or exer-
cise counseling and behavioral interventions.

The Agency for Healthcare Research and Quality
(AHRQ) has conducted an evidence report on
pharmacologic treatment of obesity [29]. Weight
loss was typically less than 5 kg (11 lbs) at one
year. There was no evidence indicating that any
one medication promoted more weight loss than
any other drug. The choice of drug may be made
on an individual basis, based on tolerance to the
expected side effects.

Surgery

For some patients who do not achieve weight
loss with diet, physical activity, and drug therapy,
typically patients with a BMI greater than 40 or
greater than 35 with comorbid conditions, surgical
intervention may be a consideration [28]. In 2005,
based on self-reported data from the Behavioral
Risk Factor Surveillance System, about 3.1% of
U.S. adults had BMI greater than 40 [113]. This is
likely an underestimate, as measured weight tends
to be higher than self-reported numbers. In 2004,
health examinations conducted for the NHANES
database showed a BMI of 40 or greater for about
5% of adults [114]. Other selection criteria include
a good social support system, no active substance
abuse or clinically significant or unstable psycho-
pathology, and previously demonstrated adherence
to medical recommendations.

There is fair to good evidence that surgical inter-
vention, such as gastric bypass, vertical banded
gastroplasty, and adjustable banding, can produce
substantial weight loss (28 to more than 40 kg).
Surgical procedures result in weight loss by restrict-
ing the size of the stomach or by bypassing a portion
of the intestines. Restricting the size of the stomach
limits the quantity of food a patient can consume.
Bypass procedures also decrease the proportion of
nutrients that can be absorbed from a meal.

[t is important that both healthcare providers and
patients recognize that bariatric surgery is not a
cure, but rather a tool. Buchwald and colleagues
conducted a meta-analysis of 136 studies of bariat-
ric surgery (conducted between 1990 and 2003),
involving a total of 22,094 weight loss patients
[30]. Of these patients, 19% were men and 72%
were women. The mean age was 39 years (range 16
to 64 years), and the mean BMI was 46.9 (range
32.3 to 68.8 years). The objective of the analysis
was to determine the impact of bariatric surgery
on weight loss, operative mortality (at 30 days),
and 4 obesity co-morbidities: diabetes, hyperlipi-
demia, hypertension, and obstructive sleep apnea.
Seventy-seven percent of the patients who under-
went surgery were “cured” of diabetes (as defined by
discontinuation of all diabetes-related medications
and maintenance of blood glucose levels within
normal range), 62% had blood pressure return to
normal levels, 70% saw improvements in choles-
terol levels, and 86% of those suffering from sleep
apnea saw the condition improve [30].

Patients lost an average 61% of their total body
weight—47.5% for gastric banding, 61.6% for
gastric bypass, 68.2% for gastroplasty, and 70.1%
for biliopancreatic diversion or duodenal switch
[30]. Operative mortality at 30 days was 0.1%
for purely restrictive procedures, 0.5% for gastric
bypass, and 1.1% for biliopancreatic diversion or
duodenal switch. Complications included wound
infection, re-operation, vitamin deficiency, diar-
rhea, and hemorrhaging.

Another meta-analysis, appearing the following
year and looking at studies through mid-2003,
concluded that bariatric surgery can be more effec-
tive than non-surgical treatment for weight loss
and control of certain co-morbid conditions in
people with BMI of 40 or greater. For people with
lower BMI, the researchers felt that more data was
needed, although surgery appeared to be superior

for those with a BMI of 30 to 39 [112].
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A technology assessment by the AHRQ has con-
cluded that surgery for extremely obese patients
who have tried and failed to lose weight with
exercise and diet may be more effective for weight
reduction [29]. The report noted that approxi-
mately 20% of patients who have weight-loss
surgery experience complications. These include
nutritional deficiencies, staple-line breakdown,
and deep vein thrombosis. The AHRQ review also
found data suggesting that weight-loss surgery may
be more effective than drugs for people with BMI
levels between 35 and 40. Insufficient evidence
existed to assess the safety and efficacy of bariatric
surgery in Medicare-eligible patients.

The Swedish Obese Subjects (SOS) study showed
that gastric bypass led to a 20 kg weight loss after 8
years and reduced progression to type 2 diabetes by
81% compared with usual care [31]. The SOS study
is a prospective, nonrandomized, intervention trial
involving 4047 obese subjects. After an average of
10.9 years of follow-up, outcomes in a surgically
treated group were compared with those in a con-
temporaneously matched, conventionally treated
control group. No attempt was made to standard-
ize the nonsurgical treatment, which ranged from
sophisticated lifestyle intervention to no treatment
at all. The primary outcome variable was overall
mortality; lifestyle, diabetes, and cardiovascular
risk factors were secondary endpoints. After 10
years, patients in the control group had a weight
increase of 1.6% while patients in the surgical
group had a 16.1% weight reduction.

Metabolic syndrome has been shown to improve
or resolve following weight-loss surgery [92; 93].
In a retrospective study of patients evaluated for
bariatric surgery between 1990 and 2003, meta-
bolic syndrome was shown to improve following
roux-en-Y gastric bypass surgery, with a number-
needed-to-treat to resolve metabolic syndrome of
2.1 [92]. The authors concluded that weight loss
was an important contributor to metabolic syn-
drome resolution.

INSULIN RESISTANCE

Insulin resistance is associated with an increased
risk of type 2 diabetes. IFG represents a metabolic
state between normal glucose homeostasis and
diabetes. Patients with IGT progress to diabetes
at a rate of about 6% to 10% per year; with the
combination of IFG and IGT, the rate of progres-
sion may be higher [94]. The risk of cardiovascular
events appears to be increased in people with IFG
and IGT. IGT may have a larger effect, although

more research is needed to evaluate this [94; 95].

In addition, the risk of diabetes increases in rela-
tion to BMI. According to data from the National
Health Interview Survey from 1997 to 2004, for
men at 18 years of age the lifetime risk of diabetes
was only 7.6% if BMI was <18.5, but it was 70.3%
if BMI was >35 [96]. For women, respective risks
were 12.2% and 74.4%. In older adults, the change
in risk with increasing BMI appears to be less steep,
possibly because of overall increased risk of diabetes
in this age group. At 65 years of age, the remaining
lifetime risk for men ranged from 2.2% with BMI
<18.5 to 34.7% with BMI >35; for women, the
range was 3.7% to 36.0%. In general, the largest
effect was seen in people with BMI >30. Moreover,
increased abdominal fat mass also increases the
risk of developing type 2 diabetes. The usefulness
of measuring waist circumference or waist-to-hip
ratio is somewhat controversial, but some stud-
ies have shown that increased risk of developing
diabetes with increased abdominal girth occurs

independently of BMI [33; 97].

Patients with diabetes are two to four times more
likely to die from CV disease than patients without
diabetes [115]. In addition, nephropathy, retinopa-
thy, and neuropathy are well-documented chronic
complications.

As noted, lifestyle intervention remains first-line
therapy. The Diabetes Prevention Program (DPP)
randomized 3234 patients with IFG or IGT to pla-
cebo, metformin, or intensive lifestyle (intensive
nutritional and exercise counseling) changes [35].
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The intensive lifestyle therapy reduced progression
to type 2 diabetes nearly 60% over an average of 3
years. When overweight patients lost 7% to 10%
of their body weight and took 30-minute walks 5
days a week, they decreased their risk of develop-
ing diabetes by 58%. Lifestyle intervention worked
equally well in men and women, as well as in all
ethnic groups, including African Americans, Asian
Americans, Hispanic Americans, American Indi-
ans, and Pacific Islanders.

Metformin therapy also prevented or delayed
the development of frank diabetes (31% relative
reduction), although lifestyle therapy was actually
more effective. Of note, metformin has not been
shown to reduce the risk of CV disease in patients
with metabolic syndrome, prediabetes, or diabetes,
although it has reduced the incidence of diabetes-
related endpoints, such as stroke [35].

Orchard and colleagues studied 3234 patients who
were part of the DPP to determine whether diet
and exercise or metformin prevents or reverses
metabolic syndrome in patients with IGT [55].
As discussed, patients with prediabetes were ran-
domly assigned to diet and exercise, metformin, or
neither. The interventions consisted of metformin
850 mg twice daily or intensive lifestyle changes
consisting of 150 minutes of exercise per week.
Patients were followed for an average of 3.2 years

from June 1996 through July 2001.
NCEP ATP III criteria were used for the defini-

tion of metabolic syndrome. At baseline, 53% of
patients met the criteria for metabolic syndrome.
At the conclusion of the study, incidence of meta-
bolic syndrome was reduced by 41% in the lifestyle
group and by 17% in the metformin group, com-
pared with placebo. Three-year incidences were
40% for placebo, 33% for metformin, and 27%
for lifestyle group. For those patients who had the
syndrome at the beginning of the study, more were
likely to be free of it at the end of the study if they
received lifestyle intervention or metformin rather
than placebo. Eighteen percent of the placebo
group, 23% of the metformin group, and 38% of the
lifestyle group no longer had metabolic syndrome.

Opverall, although both interventions were bene-
ficial, the benefit of the lifestyle intervention was
larger than the benefit of metformin [55].

In the Finnish Diabetes Prevention Study, 522
middle-aged obese patients with IGT were ran-
domized to receive either brief diet and exercise
counseling or intensive individualized instruction
on weight reduction, food intake, and physical
activity [36]. After a mean follow-up of 3.2 years,
there was a 58% relative reduction in the inci-
dence of diabetes in the group receiving intensive
individualized instruction compared to the control
group. A later report showed that lifestyle changes
were sustained in many patients even after the
intervention ended [116]. The active intervention
period lasted an average of 4 years, and patients
were followed for a median of 7 years total. Dur-
ing the total follow-up, the risk of type 2 diabetes
incidence was reduced by 43% in the intervention
group compared to the controls.

A 2008 Chinese study offers 20 years of follow-
up for a lifestyle intervention in patients with
IGT [117]. Patients in this study were randomly
assigned to diet, exercise, diet plus exercise, or a
control group. Active intervention was offered for
the first 6 years, from 1986 to 1992. Patients were
re-evaluated in 2006. Over the 20-year period,
patients in the lifestyle intervention groups had
a 43% lower incidence of diabetes, controlled for
age and clustering by site.

With respect to pharmacotherapy, some medica-
tions have been shown to improve insulin resis-
tance and delay progression to diabetes. In the DPP,
patients using metformin showed a 31% decrease
in type 2 diabetes at 3 years. A 2008 meta-analysis
concluded that, in people at risk for diabetes, met-
formin improves weight, lipid profiles, and insulin
resistance, with a reduction in new-onset diabetes
of 40% during a mean duration of 1.8 years [118].
In the Troglitazone in Prevention of Diabetes
(TRIPOD) study, troglitazone reduced progression
from gestational diabetes to type 2 diabetes by 55%
[37]. However, it should be noted that troglitazone
was removed from U.S. markets in 2000 by its

20 CME Resource ® December 19, 2008

www.NetCE.com



#8164 Metabolic Syndrome: A Growing Epidemic

manufacturer due to reports of hepatic failures and
deaths associated with its use [67]. Rosiglitazone
and pioglitazone have also shown some efficacy
in delaying or preventing diabetes, possibly by
helping to preserve beta-cell function in addition
to insulin sensitization [119; 120]. In the Study to
Prevent Non-Insulin Dependent Diabetes Mellitus
(STOP-NIDDM), 1429 patients with IGT were
randomized to receive either acarbose or placebo
[38]. After a mean follow-up of 3.3 years, acarbose
reduced progression to type 2 diabetes by 25%.

Healthcare professionals should understand that
there are benefits of multifactorial intervention
in patients with multiple metabolic abnormalities.
For instance, in the Steno-2 trial, 160 patients with
type 2 diabetes and microalbuminuria received
intensive therapy, consisting of a reduced-fat diet,
regular exercise, and smoking cessation counseling
if applicable, and were prescribed an angiotensin
converting enzyme (ACE) inhibitor or angiotensin
receptor blocker (ARB) regardless of blood pressure
[39]. They also received vitamin supplementa-
tion and aspirin and were prescribed antidiabetic
medications as well as lipid treatment with a sta-
tin and/or fibrate. At the conclusion of the study,
participants who received intensive therapy had
a 53% reduction of macrovascular disease, which
was greater than the effects reported in single
intervention trials of ACE inhibitors, statins, or
blood pressure medications.

Keep in mind that drug therapy for insulin resis-
tance is not approved for patients without diabetes.
For the most part, the ADA does not recommend
pharmacologic treatment of [FG or IGT to prevent
type 2 diabetes. However, they do state that met-
formin may be considered for patients who have a
BMI of 35 or greater, are younger than 60 years of
age, and have both IGF and IGT plus other risk
factors [130].

DYSLIPIDEMIA

Asnoted, the dyslipidemia in metabolic syndrome
is characterized by elevated triglyceride (greater
than 150 mg/dL), low HDL (less than 40 mg/
dL in men; less than 50 mg/dL in women), and
small, dense LDL cholesterol. The diagnosis of
dyslipidemia is best made when a patient does not
have any acute illness. HDL and LDL levels are
not significantly altered by food, but triglyceride
levels can rise substantially after food intake. The
current recommendation for testing requires a 9-
to 12-hour fast prior to laboratory measurements.
There are some conditions that can cause similar
dyslipidemia, particularly low HDL, characteristic
of metabolic syndrome. These include glucocorti-
coid excess as well as hypothyroidism; although
relatively uncommon, healthcare providers should
be aware of them.

The National Cholesterol Education
Program Adult Treatment Panel 111
recommends that a fasting lipoprotein

profile be obtained once every five years

EVIDENCE-BASED

eracice for all adults 20 years of age or older.
RECOMMENDATION

(http://www.guideline.gov/
summary/summary.aspx’doc_id=5503.

Last accessed October 16, 2008.)

Level of Evidence: Consensus Statement/
Expert Opinion

Since the NCEP ATP III published guidelines at
the end of 2002, numerous additional trials relat-
ing to various therapies have been published. As
a result, NCEP issued interim guidelines as an
addendum to the ATP III guidelines regarding
the management of cholesterol, which can be
accessed at http://circ.ahajournals.org/cgi/content/

tull/110/2/227.

When addressing dyslipidemia, physicians should
first target LDL levels that are greater than 100
mg/dL. The ATP III makes the following ranked
recommendations for patients with metabolic syn-
drome and atherogenic dyslipidemia [60]:
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1. Treat LDL cholesterol first

2. For those patients with triglyceride greater
than 200 mg/dL, calculate the non-HDL
cholesterol level (total cholesterol — HDL
cholesterol):

a. Non-HDL cholesterol goal =
LDL cholesterol goal + 30 mg/dL

Lowering LDL is critical as it is primarily elevated
LDL cholesterol that is associated with coronary
artery disease. In high-risk patients, an LDL cho-
lesterol level goal of less than 70 mg/dL is a thera-
peutic option. Ideally, HDL for men should be at
least 35 mg/dL and at least 40 mg/dL for women.

Treatment begins with lifestyle changes (diet and
exercise). In high-risk patients, if the LDL choles-
terol is at least 100 mg/dL, use of an LDL-lowering
medication is indicated simultaneously with life-
style changes. Several studies have demonstrated
the benefit of lifestyle changes in managing dys-
lipidemia. For instance, Stefanick and colleagues
randomized 197 men and 180 postmenopausal
women with high LDL and low HDL to aerobic
exercise, diet, diet and exercise, or no treatment
[40]. At the end of the study, there was significant
reduction in LDL in the diet plus exercise group
compared with diet alone or the control group. For
those patients who do not reach the goal with diet
and exercise, treatment with a cholesterol-lowering
agent, most often a statin, is beneficial. However,
keep in mind that some statins do not correct
abnormalities of triglyceride and HDL.

After the LDL goal is obtained, non-HDL cho-
lesterol becomes the focus. If the non-HDL cho-
lesterol remains elevated, ATP III suggests either
increasing the dose of the statin or combination
therapy [122]. Combination therapy typically
involves a statin and a triglyceride-lowering drug,
such as a fibrate (e.g., gemfibrozil or fenofibrate)
or niacin. The fibrates typically lower triglyceride
levels by 20% to 50% and raise HDL cholesterol
by 10% to 35% [122]. One cautionary note: fibrates
can increase the risk of myopathy from statins.

Niacin is one of the most effective drugs to raise
HDL cholesterol and lower triglyceride. However,
it has been associated with insulin resistance, par-
ticularly in patients with diabetes. The Arterial
Disease Multiple Interventions Trial (ADMIT)
evaluated niacin therapy in 486 patients with
peripheral vascular disease, including 125 patients
with diabetes for a period of 1 year [41]. Niacin
increased glucose levels by 8.1 mg/dL in the dia-
betic patients, compared with an increase of 6.3
mg/dL in the nondiabetic subjects. The Assess-
ment of Diabetes Control and the Evaluation of
the Efficacy of Niaspan Trial (ADVENT) ran-
domized 148 type 2 diabetic patients to placebo
or extended-release niacin [42]. Dose-dependent
increases in HDL cholesterol and decreases in
fasting triglyceride occurred with extended-release
niacin. These changes were accompanied by an
increase in glycosylated hemoglobin, from 7.2%
to 7.4%. The HDL Atherosclerosis Intervention
Trial (HATS) investigated the effects of combined
therapy with simvastatin and niacin in patients
with coronary artery disease and low HDL levels
[43]. Combined therapy resulted in fewer cardiac
events. In addition, glycemic control was less
tight in the simvastatin-niacin group only dur-
ing the initial few months. After 8§ months, the
glucose levels returned to pretreatment levels and
remained stable for the remainder of the study.
Of note, the ADA does support the judicious use
of niacin (less than 2 g/day) for increasing HDL
cholesterol, lowering triglycerides, and improving

LDL [121].
HYPERTENSION

Hypertension remains a significant cause of mor-
bidity and mortality. Twenty-nine percent of U.S.
adults have hypertension, yet only 68% of them
are currently being treated. Furthermore, only
78% of people with hypertension are aware that
they have the condition [123]. This is especially
concerning because every 20/10 mm Hg increase in
blood pressure doubles the risk of cardiac disease.
Antihypertensive therapy has been associated with
significant risk reductions, including a nearly 40%
reduction in stroke and a 25% reduction in myo-
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JNC 7 CLASSIFICATION OF BLOOD PRESSURE FOR ADULTS

Blood Pressure Classification Systolic Blood Pressure Diastolic Blood Pressure
Normal <120 mm Hg <80 mm Hg
Prehypertension 120-139 mm Hg 80—89 mm Hg
Stage 1 hypertension 140-159 mm Hg 90-99 mm Hg
Stage 2 hypertension >160 mm Hg >100 mm Hg

Source: [46]

Table 2

cardial infarction. The changes in blood pressure
do not have to be dramatic to ascribe benefit. Each
2 mm Hg reduction in systolic blood pressure pro-
duces a 7% reduction in a patient’s risk of ischemic
heart disease mortality and a 10% reduction in the

risk of fatal stroke [45].

The Seventh Report of the Joint National Com-
mittee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7)
introduced a category of “prehypertension” to
recognize that underlying risk factors raise blood
pressure to ranges that increase a patient’s risk
for CV disease (Table 2) [46]. Prehypertension
includes people with a systolic blood pressure of
120-139 mm Hg or a diastolic blood pressure of
80-89 mm Hg. Keep in mind that ATP III includes
a blood pressure of 130/85 mm Hg or greater as a
risk factor for metabolic syndrome. JNC 7 recom-
mends antihypertensive drugs in all patients with
blood pressures greater than 140/90 mm Hg and

all diabetic patients with blood pressures greater
than 130/80 mm Hg.

Patients with either prehypertension or stage
1 hypertension should initially be treated with
lifestyle modifications. Exercise has been demon-
strated to reduce hyperinsulinemic responses to
glucose challenges in patients with metabolic
syndrome [47]. Watkins and colleagues evaluated
the effects of a 6-month intervention involving
either aerobic exercise training alone or exercise
combined with a structured weight-loss program
on cardiovascular risk factors associated with
metabolic syndrome. A total of 53 men and women
who showed the hyperinsulinemia, dyslipidemia,
and high blood pressure characteristic of metabolic

syndrome were randomly assigned to an exercise-
only group, an exercise and weight loss group, or
a control group. Before and following treatment,
participants underwent measurement of glucose
tolerance, lipid levels, and clinical blood pressure.
At the end of the study, hyperinsulinemic responses
to the glucose challenge test were significantly
reduced in both exercise groups. Participants who
showed the largest amount of weight loss showed
the most robust improvements in abnormal insulin
responses. Diastolic blood pressure was significantly
reduced in the exercise and weight loss group but
not in the exercise-only group. Lipid profile was
not significantly improved by either intervention.
These results suggest that exercise is an effective
treatment for hyperinsulinemia and lowering of
diastolic blood pressure in patients with metabolic
syndrome.

In 2003, a meta-analysis of 54 controlled trials
examined the effects of aerobic exercise on systolic
and diastolic blood pressure [48]. Aerobic exercise
was associated with a significant reduction in mean
systolic and diastolic blood pressure. A reduction in
blood pressure was associated with aerobic exercise
in hypertensive participants and normotensive
participants and in overweight participants and
normal-weight participants. The authors con-
cluded that aerobic exercise reduces blood pressure
in both hypertensive and normotensive persons.
A meta-analysis of trials between 1998 and 2006
found statistically significant reductions in systolic
blood pressure with each of several lifestyle inter-
ventions, including improved diet (5.0 mm Hg),
aerobic exercise (4.6 mm Hg), alcohol restriction
(3.8 mm Hg), sodium restriction (3.6 mm Hg), and
fish oil supplements (2.3 mm Hg) [124].
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Along with exercise and the previous advice given
about nutrition, healthcare providers may wish to
consider the Dietary Approach to Stop Hyper-
tension (DASH) diet. The DASH diet is rich in
fruits, vegetables, nuts, and low-fat dairy products
and low in saturated fat, sugar, cholesterol, and
refined carbohydrates. It includes about 3000 mg
of sodium a day [49]. Numerous studies have shown
the DASH diet to lower blood pressure [50; 51;
52]. In addition, increasing the intake of fiber in
the typical Western diet may contribute to the
prevention of hypertension [53].

If blood pressure remains high, pharmacotherapy
should be considered. Because endothelial dysfunc-
tion appears to be present in many patients with
metabolic syndrome, ACE inhibitors and ARBs
are useful in improving hypertension as well as
mitigating the endothelial damage. Furthermore,
ACE inhibitors may be particularly useful in
patients with diabetes, as they protect against renal
disease [131]. ARBs may have similar effects. The
Losartan Intervention for Endpoint (LIFE) trial
demonstrated lower rates of nonfatal and fatal
CV disease in diabetic, hypertensive patients with
left ventricular hypertrophy who took the ARB
losartan compared to those that took atenolol, a
beta-blocker [54]. Losartan was also more effective
than atenolol in reducing all-cause mortality.

JNC 7 recommends a thiazide-type diuretic as
initial therapy for most patients with stage 1
hypertension [46]. Healthcare professionals treat-
ing patients with metabolic syndrome should be
aware that thiazides have been associated with
insulin resistance and other metabolic changes.
However, at lower doses, changes in glucose levels
appear to be small [125].

As noted earlier, Mr. G is on a thiazide for blood
pressure control. Because his blood pressure is well
controlled, this medication was not changed. Instead,
the focus was to concentrate on lifestyle intervention
(nutrition/physical activity) and re-evaluate in 6 to 8
weeks.

CONCLUSION

Metabolic syndrome is a cluster of metabolic abnor-
malities that typically includes some combination
of abdominal obesity, insulin resistance, hyperten-
sion, dyslipidemia, and a prothrombic state. As
reviewed, these abnormalities lead to an increased
risk of CV disease and diabetes. The underlying
pathophysiology of metabolic syndrome remains
to be determined; however, poor nutritional intake
and sedentary lifestyle have contributed to its
increased prevalence. Therapeutic lifestyle inter-
ventions are the first-line therapy. Pharmacologic
agents can be considered to help control the risk
factors.

RESOURCES

How to Understand and Use
the Nutrition Facts Label
http://www.cfsan.fda.gov/~dms/foodlab.html

American Diabetes Association
http://www.diabetes.org

National Institutes of Health
http://www.nlm.nih.gov/medlineplus/
metabolicsyndromex.html

American Heart Association
http://www.americanheart.org

24 CME Resource ® December 19, 2008

www.NetCE.com



#8164 Metabolic Syndrome: A Growing Epidemic

Works Cited

I.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Reaven GM. Banting lecture 1988: role of insulin resistance in human disease. Diabetes. 1988;37:1595-1607.

Executive summary of the third report of the national cholesterol education program expert panel on detection,
evaluation, and treatment of high blood cholesterol in adults (Adult Treatment Panel III). JAMA.
2001;285:2486-24917.

Grundy SM, Brewer HB, Cleeman ]I, Smith SC, Lenfant C. Definition of metabolic syndrome. Circulation.
2004;109:433-438.

Buse J, Cobin RH, Coble YD Jr, et al. American College of Endocrinology position statement on the insulin
resistance syndrome. Endocrinol Pract. 2003;9:240-252.

Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US adults: findings from the Third
National Health and Nutrition Examination Survey. JAMA. 2002;287:356-359.

Cook S, Auinger P, Li C, Ford ES. Metabolic syndrome rates in United States adolescents, from the National Health
and Nutrition Examination Survey, 1999-2002. ] Pediatr. 2008;152(2):165-170.

Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Prevalence of overweight and obesity
in the United States, 1999-2004. JAMA. 2006;295(13):1549-1555.

American Diabetes Association. Economic costs of diabetes in the US in 2007. Diabetes Care. 2008;31(3):596-615.

Lopez-Candales A. Metabolic syndrome X: a comprehensive review of the pathophysiology and recommended therapy.
J Med. 2001;32:283-300.

St-Onge MP, Janssen I, Heymsfield SB. Metabolic syndrome in normal-weight Americans: new definition of the
metabolically obese, normal-weight individual. Diabetes Care. 2004;27(9):2222-2228.

Haffner SM, Mykkanen L, Festa A, et al. Insulin-resistant prediabetic subjects have more atherogenic risk factors
than insulin-sensitive prediabetic subjects. Circulation. 2001;101:975-980.

Reilly MP, Rader DJ. The metabolic syndrome: more than the sum of its parts? Circulation. 2003;108:1546-1551.

Girman CJ, Rhoses T, Mercuri M, et al. The metabolic syndrome and risk of major coronary events in the
Scandinavian Simvastatin Survival Study (4S) and the Air Force/Texas Coronary Atherosclerosis Prevention

Study (AFCAPS/TexCAPS). Amer ] Cardiol. 2004;93:136-141.

Alexander CM, Landsman PB, Teutsch SM, Haffner SM. NCEP-defined metabolic syndrome, diabetes, and
prevalence of coronary heart disease among NHANES 111 participants age 50 years and older. Diabetes.
2003;52:1210-1214.

Lakka HM, Laaksonen DE, Lakka TA, et al. The metabolic syndrome and total and cardiovascular disease mortality
in middle-aged men. JAMA. 2002;288(21):2709-2716.

Grundy SM, Hansen B, Smith SC, et al. Clinical management of metabolic syndrome: report of the American Heart
Association/National Heart, Lung, and Blood Institute/American Diabetes Association conference on scientific
issues related to management. Circulation. 2004;109:551-556.

U.S. Preventive Services Task Force. Behavioral counseling in primary care to promote a healthy diet:
recommendations and rationale. Am Fam Physician. 2003;67:2573-2576.

Centers for Disease Control and Prevention. Trends in intake of energy and macronutrients — United States,

1971-2000. MMWR. 2004;53(04):80-82.

Hannum SM, Carson L, Evans EM, et al. Use of portion-controlled entrees enhances weight loss in women.
Obesity Research. 2004;12:538-546.

U.S. Department of Health and Human Services. Dietary Guidelines for Americans. Available at http://www.health.
gov/dietaryguidelines. Last accessed October 1, 2008.

Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein,
and Amino Acids. Institute of Medicine, Washington, DC: National Academies Press; 2005.

Wessel TR, Arant CB, Olson MB, et al. Relationship of physical fitness vs. body mass index with coronary artery
disease and cardiovascular events in women. JAMA. 2004;292(10):1179-1187.

Carnethon MR, Gidding SS, Nehgme R, Sidney S, Jacobs DR Jr, Liu K. Cardiorespiratory fitness in young adulthood
and the development of cardiovascular disease risk factors. JAMA. 2003;290(23):3092-3100.

Church TS, Cheng Y], Earnest CP, et al. Exercise capacity and body composition as predictors of mortality among
men with diabetes. Diabetes Care. 2004;27(1):83-88.

CME Resource ® Sacramento, California Phone: 800/ 232-4238 o FAX: 916/ 783-6067 25



#8164 Metabolic Syndrome: A Growing Epidemic
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

39.
40.

41.

42.

43.

4.
45.

46.

Katzmarzyk PT, Church TS, Blair SN. Cardiorespiratory fitness attenuates the effects of the metabolic syndrome
on all-cause and cardiovascular disease mortality in men. Arch Intern Med. 2004;164(10):1092-1097.

Farrell SW, Cheng Y], Blair SN. Prevalence of the metabolic syndrome across cardiorespiratory fitness levels

in women. Obes Res. 2004;12(5):824-830.

Case CC, Jones PH, Nelson K, et al. Impact of weight loss on the metabolic syndrome. Diabetes Obes Metab.
2002;4:407-414.

National Institutes of Health, National Heart, Lung, and Blood Institute. Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity in Adults. Washington, DC: National Institutes of Health; 1998.

Agency for Healthcare Research and Quality. Pharmacological and Surgical Treatment of Obesity. AHRQ Evidence
Report/ Technology Assessment: Number 103. Rockville, MD: Agency for Healthcare Research and Quality; 2004.

Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery: a systematic review and meta-analysis. JAMA.
2004;292;1724-1731.

Sjostrom L, Lindroos AK, Peltonen M, et al. Lifestyle, diabetes, and cardiovascular risk factors 10 years after bariatric
surgery. N Engl ] Med. 2004;351(26):2683-2693.

Harris MI, Flegal KM, Cowie CC, et al. Prevalence of diabetes, impaired fasting glucose, and impaired glucose
tolerance in U.S. adults. The Third National Health and Nutrition Examination Survey, 1988-1994.
Diabetes Care. 1998;21:518-524.

Ohlson LO, Larrson B, Bjorntorp P, et al. Risk factors for type 2 diabetes mellitus. Diabetologia. 1988;31:798-805.

Stamler J, Vaccaro O, Neaton J, Wentworth D. Diabetes, other risk factors, and 12-year cardiovascular mortality

for men screened in the MRFIT. Diabetes Care. 1993;16:434-444.

Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction in the incidence of type 2 diabetes with lifestyle
intervention or metformin. N Engl ] Med. 2002;346(6):393-403.

Tuomilehto ], Lindstrom ], Eriksson JG, et al. Prevention of type 2 diabetes mellitus by changes in lifestyle among
subjects with impaired glucose tolerance. N Engl ] Med. 2001;344(18):1343-1350.

Buchanan TA, Xiang AH, Peters RK, et al. Preservation of pancreatic beta-cell function and prevention of

type 2 diabetes by pharmacological treatment of insulin resistance in high-risk Hispanic women. Diabetes.
2002;51(9):2796-2803.

Chiasson JL, Josse RG, Gomis R, Hanefeld M, Karasik A, Laakso M; STOP-NIDDM Trail Research Group.
Acarbose for prevention of type 2 diabetes mellitus: the STOP-NIDDM randomized trial. Lancet.
2002;359(9323):2072-2077.

Gaede P, Vedel P, Larsen N, et al. Multifactorial intervention and cardiovascular disease in patients with type 2
diabetes. N Engl ] Med. 2003;348:383-393.

Stefanick ML, Mackey S, Sheehan M, et al. Effects of diet and exercise in men and postmenopausal women

with low levels of HDL cholesterol and high levels of LDL cholesterol. N Engl ] Med. 1998;339:12-18.

Elam MB, Hunninghake DB, Davis KB, et al. Effect of niacin on lipid and lipoprotein levels and glycemic control
in patients with diabetes and peripheral arterial disease: the ADMIT study: a randomized trial. Arterial Disease
Multiple Intervention Trial. JAMA. 2000;284(10):1263-1270.

Grundy SM, Vega GL, McGovern ME, et al. Efficacy, safety, and tolerability of once-daily niacin for the treatment
of dyslipidemia associated with type 2 diabetes: results of the assessment of diabetes control and evaluation of the

efficacy of niaspan trial. Arch Intern Med. 2002;162(14):1568-1576.

Zhao XQ, Morse JS, Dowdy AA, et al. Safety and tolerability of simvastatin plus niacin in patients with coronary
artery disease and low high-density lipoprotein cholesterol: the HDL Atherosclerosis Treatment Study.
Am ] Cardiol. 2004;93(3):307-312.

Haffner SM. Dyslipidemia management in adults with diabetes. Diabetes Care. 2004;27(suppl 1):S68-S71.

Lewington S, Clarke R, Qizilbash N, Peto R, Collins R; Prospective Studies Collaboration. Age-specific relevance
of usual blood pressure to vascular mortality: a meta-analysis of individual data for one million adults in 61
prospective studies. Lancet. 2002;360:1903-1913.

Chobanian AV, Bakris GL, Black HR, et al. National Heart, Lung, and Blood Institute; National High Blood
Pressure Education Program Coordinating Committee. Seventh report of the Joint National Committee on

Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003;42(6):1206-1252.

26

CME Resource ® December 19, 2008 www.NetCE.com



#8164 Metabolic Syndrome: A Growing Epidemic

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.
58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.

69.

Watkins LL, Sherwood A, Feinglos M, et al. Effects of exercise and weight loss on cardiac risk factors associated
with syndrome X. Arch Intern Med. 2003;163(16):1889-1895.

Whelton SP, Chin A, Xin X, He J. Effect of aerobic exercise on blood pressure: a meta-analysis of randomized,
controlled trials. Ann Intern Med. 2002;136(7):493-503.

Sacks FM, Appel L], Moore TJ, et al. A dietary approach to prevent hypertension: a review of the Dietary Approach
to Stop Hypertension (DASH) study. Clin Cardiol. 1999;22(suppl 7):6-10.

Sacks FM, Svetkey LD, Vollmer VM, et al. Effects on blood pressure of reduced dietary sodium and the DASH diet.
N Engl ] Med. 2001;344:3-10.

Karanja N, Erlinger TP, Pao-Hwa L, Miller ER 3rd, Bray GA. The DASH diet for high blood pressure: from clinical
trial to dinner table. Cleve Clin ] Med. 2004;71(9):745-753.

Craddick SR, Elmer PJ, Obarzanek E, Vollmer WM, Svetkey LP, Swain MC. The DASH diet and blood pressure.
Curr Atheroscler Rep. 2003;5(6):484-491.

Streppel M, Arends LR, van’t Veer D, et al. Dietary fiber and blood pressure: a meta-analysis of randomized placebo-
controlled trials. Arch Internal Medicine. 2005;165:150-156.

Lindholm LH, Ibsen H, Dahlof B, et al. Cardiovascular morbidity and mortality in patients with diabetes in the
Losartan Intervention For Endpoint reduction in hypertension study (LIFE): a randomised trial against atenolol.

Lancet. 2002;359(9311):1004-1010.

Orchard TJ, Temprosa M, Goldberg R, et al. The effect of metaformin and intensive lifestyle intervention on the
metabolic syndrome: the diabetes prevention program randomized trial. Ann Intern Med. 2005;142(8):611-619.

Kung HC, Hoyert, DL, Xu J, Murphy SL. Deaths: final data for 2005. Natl Vital Stat Report. 2008;56(10):1-124.
U.S. Department of Agriculture. MyPyramid. Available at http://www.mypyramid.gov. Last accessed October 1, 2008.

U.S. Food and Drug Administration. Sibutramine. Available at http://www.fda.gov/cder/foi/label/2001/20632s111bl.
pdf. Last accessed October 1, 2008.

U.S. Food and Drug Administration. Orlistat. Available at http://www.fda.gov/cder/pediatric/labels/orlistat.pdf.
Last accessed October 1, 2008.

Grundy SM, Cleeman ]I, Merz CN, et al. Implications of recent clinical trials for the National Cholesterol
Education Program Adult Treatment Education Program Adult Treatment Panel III guidelines. Circulation.

2004;110(2):227-239.

Wang Y, Rimm EB, Stampfer M]J, Willett WC, Hu FB. Comparison of abdominal adiposity and overall obesity
in predicting risk of type 2 diabetes among men. Am J Clin Nutr. 2005;81(3):555-563.

Sattar N, Gaw A, Scherbakova O, et al. Metabolic syndrome with and without C-reactive protein as a predictor
of coronary heart disease and diabetes in the West of Scotland Coronary Prevention Study. Circulation.

2003;108:414-419.

United States Preventive Services Task Force. Screening and interventions for obesity in adults: Summary
of the evidence. 2003. Available at http://www.ahrq.gov/clinic/3rduspstf/obesity/obessum.htm.
Last accessed October 1, 2008.

Dansinger ML, Gleason JA, Griffith JL, et al. Comparison of the Atkins, Ornish, Weight Watchers, and Zone Diets
for weight loss and heart disease risk reduction. JAMA. 2005;293:43-53.

U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Center
for Chronic Disease Prevention and Health Promotion, and The President’s Council on Physical Fitness.
Physical Activity and Health: A Report of the Surgeon General. Washington, DC; U.S. Department of Health
and Human Services; 1996.

Haskell WL, Lee IM, Pate RR, et al. Physical activity and public health: updated recommendation for adults from
the American College of Sports Medicine and the American Heart Association. Circulation. 2007;116;1081-1093.

U.S. Food and Drug Administration. Available at http://www.fda.gov. Last accessed October 1, 2008.

Curtis LH, Hammill BG, Bethel MA, Anstrom K], Gottdiener JS, Schulman KA. Costs of the metabolic syndrome
in elderly individuals: findings from the Cardiovascular Health Study. Diabetes Care. 2007;30(10):2553-2558.

National Institute for Diabetes and Digestive and Kidney Diseases, National Institutes of Health. Statistics
related to overweight and obesity. 2007. Available at http://win.niddk.nih.gov/statistics/#econ.
Last accessed September 9, 2008.

CME Resource ® Sacramento, California Phone: 800/ 232-4238 o FAX: 916/ 783-6067 27



#8164 Metabolic Syndrome: A Growing Epidemic
70.

71.
72.

73.

4.
75.
76.
7.
8.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.

93.

Bray GA, Jablonski KA, Fujimoto WY, et al. Relation of central adiposity and body mass index to the development
of diabetes in the Diabetes Prevention Program. Am J Clin Nutr. 2008;87(5):1212-1218.

Arauz-Pacheco C, Parrott MA, Raskin P. The treatment of hypertension in adult patients with diabetes. Diabetes Care.
2002;25:134-147.

Abdul-Ghani MA, Williams K, DeFronzo R, Stern M. Risk of progression to type 2 diabetes based on relationship
between postload plasma glucose and fasting plasma glucose. Diabetes Care. 2006;29(7):1613-1618.

Lorenzo C, Williams K, Hunt KJ, Haffner S. The National Cholesterol Education Program—Adult Treatment Panel
[1I, International Diabetes Federation, and World Health Organization definitions of the metabolic syndrome as
predictors of incident cardiovascular disease and diabetes. Diabetes Care. 2007;30:8-13.

Sundstrom J, Vallhagen E, Riserus U, et al. Risk associated with the metabolic syndrome versus the sum of its
individual components. Diabetes Care. 2006;29(7):1673-1674.

Ford ES. Risks for all-cause mortality, cardiovascular disease, and diabetes associated with the metabolic syndrome:

a summary of the evidence. Diabetes Care. 2005;28(7):1769-1778.

Galassi A, Reynolds K, He J. Metabolic syndrome and risk of cardiovascular disease: a meta-analysis. Am ] Med.
2006;119(10):812-819.

Gami AS, Witt B], Howard DE, et al. Metabolic syndrome and risk of incident cardiovascular events and death:
a systematic review and meta-analysis of longitudinal studies. ] Am Coll Cardiol. 2007;49(4):403-414.

McNeill AM, Rosamond WD, Girman CJ, et al. The metabolic syndrome and 11-year risk of incident
cardiovascular disease in the atherosclerosis risk in communities study. Diabetes Care. 2005;28(2):385-390.

McNeill AM, Katz R, Girman CJ, et al. Metabolic syndrome and cardiovascular disease in older people:
the cardiovascular health study. ] Am Geriatr Soc. 2006;54(9):1317-1324.

Mozaffarian D, Kamineni A, Prineas R], Siscovick DS. Metabolic syndrome and mortality in older adults:
the Cardiovascular Health Study. Arch Intern Med. 2008;168(9):969-978.

Wannamethee SG, Shaper AG, Lennon L, Morris RW. Metabolic syndrome vs. Framingham Risk Score for prediction
of coronary heart disease, stroke, and type 2 diabetes mellitus. Arch Intern Med. 2005;165(22):2644-2650.

Marceau P, Biron S, Hould FS, et al. Liver pathology and the metabolic syndrome X in severe obesity.
J Clin Endocrinol Metab. 1999;84(5):1513-1517.

Hamaguchi M, Kojima T, Takeda N, et al. The metabolic syndrome as a predictor of nonalcoholic fatty liver disease.

Ann Intern Med. 2005;143(10):722-728.

Chen ], Muntner P, Hamm LL, et al. The metabolic syndrome and chronic kidney disease in U.S. adults.
Ann Intern Med. 2004;140(3):167-174.

Kurella M, Lo JC, Chertow GM. Metabolic syndrome and the risk for chronic kidney disease among nondiabetic
adults. ] Am Soc Nephrol. 2005;16(7):2134-2140.

Choi HK, Ford ES, Li C, Curhan G. Prevalence of the metabolic syndrome in patients with gout:
the Third National Health and Nutrition Examination Survey. Arthritis Rheum. 2007;57(1):109-115.

Choi HK, Ford ES. Prevalence of the metabolic syndrome in individuals with hyperuricemia. Am ] Med.
2007;120(5):442-447.

Grundy SM, Cleeman ]I, Daniels SR, et al. Diagnosis and management of the metabolic syndrome: an American
Heart Association/National Heart, Lung, and Blood Institute scientific statement. Circulation. 2005;112:2735-2752.

Kant AK, Graubard BI. Secular trends in patterns of self-reported food consumption of adult Americans:

NHANES 1971-1975 to NHANES 1999-2002. Am J Clin Nutr. 2006;84(5):1215-1223.

National Center for Health Statistics. Americans Slightly Taller, Much Heavier Than Four Decades Ago. 2004.
Available at http://www.cdc.gov/nchs/pressroom/04news/americans.htm. Last accessed September 10, 2008.

Hannum SM, Carson LA, Evans EM, et al. Use of packaged entrees as part of a weight-loss diet in overweight men:
an 8-week randomized clinical trial. Diabetes Obes Metab. 2006;8(2):146-155.

Batsis JA, Romero-Corral A, Collazo-Clavell ML, Sarr MG, Somers VK, Lopez-Jimenez E Effect of bariatric surgery
on the metabolic syndrome: a population-based, long-term controlled study. Mayo Clin Proc. 2008;83(8):897-907.

Lee W], Huang MT, Wang W, Lin CM, Chen TC, Lai IR. Effects of obesity surgery on the metabolic syndrome.
Arch Surg. 2004;139(10):1088-1092.

28

CME Resource ® December 19, 2008 www.NetCE.com



#8164 Metabolic Syndrome: A Growing Epidemic

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.
114.

115.

American College of Endocrinology Task Force on Pre-Diabetes. American College of Endocrinology consensus
statement on the diagnosis and management of pre-diabetes in the continuum of hyperglycemia—when do the risks
of diabetes begin? 2008. Available at http://www.aace.com/meetings/consensus/hyperglycemia/hyperglycemia.pdf.
Last accessed September 10, 2008.

Agency for Healthcare Research and Quality. Diagnosis, Prognosis, and Treatment of Impaired Glucose Tolerance
and Impaired Fasting Glucose. AHRQ Evidence Report No. 128. Rockville, MD: Agency for Healthcare Research
and Quality; 2005.

Narayan KMV, Boyle JP, Thompson TJ, Gregg EW, Williamson DE Effect of BMI on lifetime risk for diabetes
in the U.S. Diabetes Care. 2007;30:1562-1566.

Meisinger C, Doring A, Thorand B, Heier M, Lowel H. Body fat distribution and risk of type 2 diabetes in the general
population: are there differences between men and women? The MONICA/KORA Augsburg Cohort Study.
Am ] Clin Nutr. 2006;84(3):483-4809.
Gardner CD, Kiazand A, Alhassan S, et al. Comparison of the Atkins, Zone, Ornish, and LEARN diets for change
in weight and related risk factors among overweight premenopausal women. The A TO Z Weight Loss Study:
a randomized trial. JAMA. 2007;297(9):969-977.

Stern L, Igbal N, Seshadri P, et al. The effects of low-carbohydrate versus conventional weight loss diets in severely
obese adults: one-year follow-up of a randomized trial. Ann Intern Med. 2004;140(10):778-785.

Hassinen M, Lakka TA, Savonen K, etc. Cardiorespiratory fitness as a feature of metabolic syndrome in older men
and women: the Dose-Responses to Exercise Training study (DR’s EXTRA). Diabetes Care. 2008;31(6):1242-12417.

Brouwer BG, Visseren FL, van der Graaf Y; SMART Study Group. The effect of leisure-time physical activity on
the presence of metabolic syndrome in patients with manifest arterial disease: the SMART study. Am Heart J.

2007;154(6):1146-1152.

LaMonte MJ, Barlow CE, Jurca R, et al. Cardiorespiratory fitness is inversely associated with the incidence
of metabolic syndrome: a prospective study of men and women. Circulation. 2005;112(4):505-512.

Katzmarzyk PT, Church TS, Janssen I, Ross R, Blair SN. Metabolic syndrome, obesity, and mortality:
impact of cardiorespiratory fitness. Diabetes Care. 2005;28(2):391-397.

Phelan S, Wadden TA, Berkowitz RI, et al. Impact of weight loss on the metabolic syndrome. Int ] Obes (Lond).
2007;31(9):1442-1448.

Klein S, Sheard NF, Pi-Sunyer X, et al. Weight management through lifestyle modification for the prevention
and management of type 2 diabetes: rationale and strategies. Diabetes Care. 2004;27(8):2067-2073.

Institute for Clinical Systems Improvement. Prevention and Management of Obesity (Mature Adolescents and Adults).
Bloomington, MN: Institute for Clinical Systems Improvement; 2006.

Management of Overweight and Obesity Working Group. VA/DoD Clinical Practice Guideline for Screening and
Management of Overweight and Obesity. Washington, DC: Department of Veterans Affairs, Department of Defense;
2006.

Snow V, Barry P, Fitterman N, Qaseem A, Weiss K. Pharmacologic and surgical management of obesity in primary
care: a clinical practice guideline from the American College of Physicians. Ann Intern Med. 2005;142(7):525-531.

Chou KM, Huang BY, Fanchiang JK, Chen CH. Comparison of the effects of sibutramine and orlistat on obese,
poorly-controlled type 2 diabetic patients. Chang Gung Med J. 2007;30(6):538-546.

Derosa G, Cicero AF, Murdolo G, et al. Efficacy and safety comparative evaluation of orlistat and sibutramine
treatment in hypertensive obese patients. Diabetes Obes Metab. 2005;7(1):47-55.

Gokcel A, Gumurdulu Y, Karakose H, et al. Evaluation of the safety and efficacy of sibutramine, orlistat, and
metformin in the treatment of obesity. Diabetes Obes Metab. 2002;4(1):49-55.

Maggard MA, Shugarman LR, Suttorp M, et al. Meta-analysis: surgical treatment of obesity. Ann Intern Med.
2005;142(7):547-559.
Sturm R. Increases in morbid obesity in the USA: 2000-2005. Public Health. 2007;121(7):492-496.

Ogden CL, Yanovski SZ, Carroll MD, Flegal KM. The epidemiology of obesity. Gastroenterology.
2007;132(6):2087-2102.

Goff DC Jr, Gerstein HC, Ginsberg HN, et al. Prevention of cardiovascular disease in persons with type 2
diabetes mellitus: current knowledge and rationale for the Action to Control Cardiovascular Risk in Diabetes

(ACCORD) trial. Am J Cardiol. 2007;99(12A):4i-20i.

CME Resource ® Sacramento, California Phone: 800/ 232-4238 o FAX: 916/ 783-6067 29



#8164 Metabolic Syndrome: A Growing Epidemic

116. Lindstrom ], [lanne-Parikka P, Peltonen M, et al. Sustained reduction in the incidence of type 2 diabetes by
lifestyle intervention: follow-up of the Finnish Diabetes Prevention Study. Lancet. 2006;368(9548):1673-1679.

117. Li G, Zhang P, Wang ], Gregg EW, et al. The long-term effect of lifestyle interventions to prevent diabetes in
the China Da Qing Diabetes Prevention Study: a 20-year follow-up study. Lancet. 2008;371(9626):1783-1789.

118. Salpeter SR, Buckley NS, Kahn JA, Salpeter EE. Meta-analysis: metformin treatment in persons at risk for diabetes
mellitus. Am ] Med. 2008;121(2):149-157.

119. Xiang AH, Peters RK, Kjos SL, et al. Effect of pioglitazone on pancreatic beta-cell function and diabetes risk
in Hispanic women with prior gestational diabetes. Diabetes. 2006;55:517-522.

120. Gerstein HC, Yusuf S, Bosch ], et al. DREAM (Diabetes REduction Assessment with ramipril and rosiglitazone
Medication) Trial Investigators. Effect of rosiglitazone on the frequency of diabetes in patients with impaired
glucose tolerance or impaired fasting glucose: a randomised controlled trial. Lancet. 2006;368(9541):1096-1105.

121. American Diabetes Association. Standards of medical care in diabetes—2008. Diabetes Care. 2008;31:S12-S54.

122. National Cholesterol Education Program. Third Report of the Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (ATP 111 Final Report). Washington, DC: National Heart Lung and Blood Institute;
2002.

123. Ostchega Y, Yoon SS, Hughes ], Louis T. Hypertension Awareness, Treatment, and Control—Continued Disparities in
Adults: United States, 2005-2006. NCHS data brief no 3. Hyattsville, MD: National Center for Health Statistics;
2008.

124. Dickinson HO, Mason JM, Nicolson DJ, et al. Lifestyle interventions to reduce raised blood pressure: a systematic
review of randomized controlled trials. ] Hypertens. 2006;24(2):215-233.

125. Savage PJ, Pressel SL, Curb JD, et al. Influence of long-term, low-dose, diuretic-based, antihypertensive therapy
on glucose, lipid, uric acid, and potassium levels in older men and women with isolated systolic hypertension:
the Systolic Hypertension in the Elderly Program. SHEP Cooperative Research Group. Arch Intern Med.
1998;158(7):741-751.

126. International Diabetes Federation. The IDF Worldwide Consensus Definition of the Metabolic Syndrome. 2006.
Available at http://www.idf.org/home/index.cfmnode=1429. Last accessed September 15, 2008.

127. Kahn R, Buse ], Ferrannini E, Stern M. The metabolic syndrome: time for a critical appraisal. Diabetes Care.
2005;28:2289-2304.

128. Packard RRS, Libby P. Inflammation in atherosclerosis: from vascular biology to biomarker discovery and risk
prediction. Clinical Chemistry 2008;54:24-38.

129. Singh U, Jialal I. Oxidative stress and atherosclerosis. Pathophysiology. 2006;13(3):129-142.

130. American Diabetes Association and National Institute of Diabetes, Digestive and Kidney Diseases. Position
Statement. The prevention or delay of type 2 diabetes. Diabetes Care. 2002;25:742-749.

131. Ruggenenti P, Fassi A, Ilieva AP, et al. Preventing microalbuminuria in type 2 diabetes. N Engl ] Med.
2004;351:1941-1951.

Evidence-Based Practice Recommendations Citations

United States Preventive Services Task Force. Screening for Lipid Disorders in Adults: Summary of Recommendations.
2008. Available at http://www.ahrq.gov/clinic/uspstf/uspschol.htm. Last accessed October 16, 2008.

European guidelines on cardiovascular disease prevention in clinical practice. Eur Cardiovasc Prev Rehabil. 2003;10
(Suppl 1):S1-S78. Summary retrieved from National Guideline Clearinghouse at http://www.guideline.gov/
summary/summary.aspx!ss=15&doc_id=4766. Last accessed October 16, 2008.

United States Preventive Services Task Force. Healthy Diet Counseling: Summary of Recommendations. 2003.
Awailable at http://www.ahrq.gov/clinic/uspstf/fuspsdiet.htm. Last accessed October 16, 2008.

Grundy SM, Cleeman ]I, Merz CN, et al. Implications of recent clinical trials for the National Cholesterol Education
Program Adult Treatment Panel III guidelines. Circulation. 2004;110(2):227-239. Summary retrieved from
National Guideline Clearinghouse at http://www.guideline.gov/summary/summary.aspx?doc_id=5503.

Last accessed October 16, 2008.

30 CME Resource ® December 19, 2008 www.NetCE.com





