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INTRODUCTION
Obesity is strongly associated with an increased risk of cardiovascular disease, and conventional wisdom reasons
that reducing weight would favorably reduce that risk.1 An abundance of evidence associates excess adipose tissue,
particularly in the visceral compartment, with insulin resistance, a risk for developing diabetes, increased blood
pressure and lipoprotein disorders (low high-density lipoprotein, cholesterol and high triglycerides). There also is
evidence that short-term weight loss can improve insulin sensitivity, reduce blood pressure and improve lipoprotein
levels. 2Unfortunately, there are no long-term randomized clinical trials that demonstrate a reduction in cardiovascular
endpoints with sustained weight loss. An obvious explanation is the lack of effective methods to induce and sustain
weight loss over many years in most people.
The complex biologic and genetic relationship of hunger and energy balance is finally receiving much-needed
scientific attention, and new research is focusing on lifestyle habits, such as the composition of food intake and
exercise, and drugs that modulate hunger/satiety and energy expenditure. Even so, the dramatic global rise in obesity
threatens the progress thus far in reducing cardiovascular disease (CVD) risk factors. This article examines the
epidemic of obesity, its effect on traditional CVD risk factors and the effect of weight loss on controlling CVD risk.

OBESITY AND
CARDIOVASCULAR DISEASE

Observational studies have established
chat the risk of total and cardiovascular
mortality increases progressively as
the body mass index (BMI) rises over
25 kg/m 1 . Over the past decade, che
prevalence o f obesity has increased
to where more than 30% o f U.S.
adults have a BMI 30 kg/m 2 •3 The
prevalence is influenced by age, gender
and ethnicity, wich a graded increase
as one ages and a higher prevalence in
women and Hispanics.
Obesity influences numerous disease
states chat impact longevi t y and quality
of life, such as type 2 diabetes, hypertension, coronary heart disease ( C H O ) ,
stroke, obstructive sleep apnea, nonalcoholic fatty liver disease, osteoarthritis
and cancer. Recenc anal y s is from the
National Health and Nutrition
Examination Survey (NHANES) I, II
and III chat followed patients from
1971 to 1994 show chat Caucasian men
and women at age 20 with a BMI >45
have 8-13 years o f lose life compared to
similar-aged subjects with a BMI o f 24.4
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Likewise, African-American men and
women with a BMI >45 at age 20 have
5-20 years of lost life.
This increase in obesity prevalence
has not escaped our children, and this
alarming trend is threatening their
life expectancy.5 The cause is probably
not the result o f genetic alcerations.
Although generics play a major role in
one's propensity for obesity, the change
in lifestyle habits - larger portion sizes,
readily available high-calorie foods,
sedentary lifestyle - over the past few
decades has been a major contribucor.6
The healch benefics of weight loss have
been confined to various low-caloric
diets that produced at least a 5-10%
reduction in body weight, which in turn
showed significant reductions in systolic
and diastolic blood pressure, glucose,
L D L cholesterol and triglycerides and
increases in H D L cholesterol. A recent
meta-analysis o f clinical outcomes
from bariacric surgery has confirmed
che impressive improvement in obesityrelated co morbid icies with substantial
weight loss.7 With an average loss o f
60% o f excess weight following surgery,

77% of type 2 diabetics had normal
glucoses, 70% of dyslipidemic patients
improved, 62% o f hypertensives had
resolucion, and 86% o f obstructive
sleep apnea subjects resolved their
symptoms. Although there have been
no hypocaloric diet or anorectic drug
randomized clinical trials performed to
evaluate hard cardiovascular endpoints,
it is presumed chat che improvement
in surrogate cardiovascular risk factors
(blood pressure, glucose control,
lipoproteins) with short-term weight loss
would translate to long-term benefits.
With chis in mind, the National Heart
Lung and Blood Institute (NHLBI)
recommends that weight-loss treatment
be offered co patients with a BMI 30 or
between 27-29.9 with two or more risk
factors for vascular disease, one of which
can be high waist circumference. 8 The
goal of a weight-loss treatment should
be 10% o f baseline weight within six
months followed by a mainrenance
program and further weight loss i f
feasible. The N I H classification o f
overweight and obese - with the risk
for type 2 diabetes, hypertension and
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cardiovascular disease associated with
waist circumference is shown in
Table 1.

OBESITY AND INSULIN
RESISTANCE
As rhe prevalence o f obesity has risen
over the last decade, so too has the
incidence o f cype 2 diabetes. The vast
majority o f these cases are insulin
resistant, meaning that the liver,
skeletal muscle and adipose tissue are
less responsive to insulin-medicated
actions such as glucose uptake and
lipogenesis. Although the exact cause o f
insulin resistance is not known, adipose
tissue, particularly in the visceral
location, is thought to play a permissive
role. Adipocytes are known to secrete
many products that can negatively
affect insulin action - products such
as nonesterified faery acids (NEFA),
rumor necrosis factor (TNF-A), resistin,
inrerleukin-6e - and chey fail co release
a beneficial hormone, adiponeccin. 9
The compensatory hyperinsulinemia
o f insulin resistance, combined wirh
increased free faery acids, leads to hepatic
sreacosis and hepatic overproduction
o f triglycerides as well as increased
renal sodium absorption chat can
result in hypertension. The clustering
o f these clinical findings has been
termed che "metabolic syndrome" and
has been defined by several consensus
organizations. The National Cholesterol
Education Program Adule Treatment
Panel (ATP) III requires three out
o f five for a diagnosis o f metabolic
syndrome (Table 2).10 To highlight the
importance o f abdominal obesicy, the
International Diabetes Federation now
uses increased waist circumference plus
two o f several other criteria to define
metabolic syndrome.11 A t least 25%
o f rhe U.S. adult population meets the
A T P III metabolic syndrome criteria,
and chis increases with age and in
certain ethnic groups. 12 Recent studies
confirm chat individuals with or without
CHO who have metabolic syndrome
are at increased risk o f cardiovascular
disease. 13 •14
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Risk for Type 2 Diabetes, Hypertension and CVD
BMI
Overweight

25.0-29.9

Obesity

30.0 -34.9

Waist Circumference

Obesity
Class

Normal

High

Increased

High

High

Very High

35.0-39.9

I

Very High

Very High

40

Ill

Extremely High

Extremely High

Extreme

High waist circumference: men >40 inches; women >35 inches
NaMna: lns1,1utes of Hea:1h Obes Res '998 6(suppl 2) 51S 1998,6{suppi 2) 51S-209S

Table 1. Classification of overweight and obesity

ATP Ill Criteria for the Metabolic Syndrome;
Diagnose with any 3 of the following:
Risk Factor

Defining Level

Abdominal Obesity
(waist circumference)
Men

> 102 cm (>40 inches)

Women

>88 cm (>35 inches)

Triglycerides

150mg/dl

HDL-C
Men

<40 m g / d l

Women

<50 m g / d l

Blood Pressure

130/ 85 mm Hg

Fasting Glucose

110 mg/dl (> 100 mg/dl)

Expert Pa,ia on Oetect""1, Eva.uat on, and Treatro,...1 of H,g� BIOOO Cr.o:estem" Adu!ts JAMA 200',285 2486

Table 2. ATP Ill criteria for the metabolic syndrome
Research has shown chat people with
mecabolic syndrome who lose weight
(approximately 7% o f baseline) and
exercise regularly (at least 150 minutes/
week) reduce the progression o f diabetes
by41%.15
It appears clear that central or
abdominal obesity is not only a culprit
in causing insulin resistance bur
chat reducing weight can reverse che
components o f metabolic syndrome.
T H E EFFECTS OF
W E I G H T LOSS
T h e Methodisc Hospital Wellness
Services has provided a rapid weighc-

loss program for patients with B M I
?.30 for the past decade. It uses a very
low-calorie ( V L C D , 800 calories), lowcarbohydrate, liquid protein plan that
results in consistent weight loss o f 2-5
pounds/week. Research conducted at
the Methodist DeBakey Heart Center
found this drastic caloric deficit diet ro
improve the components o f mecabolic
syndrome within weeks, well before che
patients lose substantial weight (Table
3).16 Accompanying the reduction in
glucose, triglycerides and blood pressure
was a lowering o f plasma insulin and
an improvement in the homeostatic
model assessment o f insulin resistance.
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Based on previous assumptions that
certain peptides are central to causing
insulin resistance, we measured serum
levels in metabolic syndrome patients
on the liquid protein diet and found no
reduction in T N F - A or N E F A nor an
increase in adiponectin in the first four
weeks (Table 4).17 These results suggest
that while there are strong correlations
peptides/hormones
between
the
produced by adipocytes and insulin
resistance, the observed improvement
in glucose tolerance is not dependent
on correcting chem nor on losing
substantial fat mass. Continued work
from our group on fat obtained from
subjects before and after 4-6 weeks of
V L C D participation has focused on
the genetic expression o f an array o f
important steps in energy metabolism.
Preliminary results suggest a marked
suppression of stearoyl coenzyme A
desarurase 1 (SCDl), which would
cause fat co be shunted from storage co
energy metabolism. 18 It is possible that
the early benefit on insulin sensitivity
from marked caloric restriction is
through suppression o f S C D l rather
than increases in adiponectin, and that
sustained improvement in metabolic
syndrome components are from the
increase in adiponectin that occurs with
substantial weight loss.

Variable
Weight
BMI

Systolic BP

Diastolic BP

Glucose

Triglycerides
Cholesterol

20

14 Weeks
244

40.7

38.2

115

98

140 mm Hg

85 mm Hg
232

208

6.5%

< 0.001

< 0.001

129 mm Hg

< 0.001

75mm Hg
137
171

IP value
< 0.001

15%

< 0.001

40%
18%

< 0.001

< 0.001

0,ab Met Obes 2002.4 407

Table 3. Weight loss and the metabolic syndrome at 4 weeks

Variable
BMI

IBefore
39

IAfter

I Pvalue
< 0.001

36

< 0.001

80

< 0.001

< 0.001

Weight

257

239

Glucose

108

92

SBP

DBP

TG

135

85

280

129

127

HDL-C

44

41

hs-CRP

5.0

4.3

Leptin

2964

LDL-C

NEFA

Insulin

HOMA-IA

Adiponectin

TNF-a

CONCLUSION

As obesity approaches epidemic status
in the United States, there are important
implications on cardiovascular disease
risk. The American Heart Association
has addressed the issue in a conference
symposium and states that weight
loss and increased physical activity
are the cornerstones for preventing
obesity-related C H D risk factors.2
Recent studies with rapid weight-loss
diets suggest that early improvements
in insulin resistance and components
of metabolic syndrome are mediated
through mechanisms that regulate
energy metabolism, and that long-term
maintenance o f insulin sensitivity is
probably controlled by reduced visceral
fat and improved adipose tissue function

I initial
261

118

0.5

168

7.7

7.5

3.3

98

0.6
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