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Abdominal obesity, especially visceral adipose tissue (VAT), inereases the. incidence of a cluster of metabolic
disturbances (the so-called metabolic syndrome), type 2 diabetes, and associated cardiovascular risk. Not only
is abdominal obesity a marker of a dysmetabolic profile; but VAT also appears.to be a causal factor for morbidi-
ty and premature mortality, both by classic mechanisms_(ie, dyslipidemia; hypertension, and glucose dysme-
tabolism), as well as less conventional mechanisms ((ie, low adiponectin” levels and high proinflammatory
cytokine levels that promote insulin resistance and’ endothelial dysfunction). Because abdominal obesity is
increasingly seen in young people,early intervention is. mandatory to stop the cycle that leads to cardiometa-
bolic risk. Obesity should:be considered a.chronic disease of multifactorial etiology, and treatment must be main-
tained for life—first, with lifestyle interventions (energy-reduced diet and increased physical activity) and then with
pharmacologic approaches (eg, orlistat, sibutramine, or rimonabant), when necessary. Beneficial metabolic effects
may result from even moderate weight loss and are attributed primarily to a predominant reduction in VAT.
Finally, special attention should be paid to possible additional positive effects beyond weight reduction, as espe-
cially demonstrated with the CB, antagonist rimonabant. (Clinical Cornerstone. 2008;9[Suppl 1]:S20-S27)
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Obesity is a growing problem that is reaching epidemic  the components of metabolic syndrome and type 2 DM.’
proportions worldwide and is associated with anincreased =~ The proposed explanation is that such moderate weight
risk of premature death in both men and women.! The loss is sufficient to induce a 25% to 30% reduction in
INTERHEART case-control study emphasized the cru-  visceral adipose tissue (VAT) and, thus, improvement in
cial role of abdominal obesity in the risk of myocardial  the various associated metabolic disturbances.?
infarction.? In addition to total body fatness, the accumu- The objectives of the present concise review are to sum-
lation of abdominal fat independently increases the risk ~ marize the rationale for early intervention targeting
of metabolic abnormalities® and cardiovascular disease ~ abdominal obesity and to describe briefly the available
(CVD).* The recent International Day for the Evaluation  tools, including lifestyle interventions and pharmacologic
of Abdominal Obesity (IDEA) survey among 168,000  agents that can help to reduce cardiometabolic risk.
primary care patients in 63 countries found that waist

circumference was strongly linked to CVD and espe-

cially to type 2 diabetes mellitus (DM).> Strategies to KEY POINT

address this global problem are required to prevent an

epidemic of morbidity and mortality related to abdomi- The goals of obesity treatment have

nal obesity. changed dramatically in the past 2
The goals of obesity treatment have changed dramati- decades, moving from the objective
cally in the past 2 decades, moving from the objective of of reaching an ideal body weight

reaching an ideal body weight toward the attainment of a
healthier body weight.® Interestingly, modest weight loss,

toward the attainment of a healthier

o ) body weight.
as low as 5% to 10% of initial body weight, can reduce

or eliminate disorders associated with obesity, especially
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KEY ROLE OF ABDOMINAL ADIPOSITY
Metabolic Syndrome and Type 2 Diabetes

Although obesity is a risk factor for insulin resistance,
type 2 DM, and CVD, not every overweight/obese patient is
at high risk. For any given amount of total body fat, indi-
viduals with a selective excess of abdominal adipose tissue
(mainly intra-abdominal or VAT) are at substantially higher
risk of being characterized by insulin resistance, the compo-
nents of metabolic syndrome, and type 2 DM.3?

There is ample evidence that impaired fatty acid metabo-
lism could contribute to the insulin-resistant state observed
among individuals with visceral obesity. However, there is
also evidence that adipose tissue not only is involved in
the storage and mobilization of lipids, but also that it is a
remarkable endocrine organ releasing numerous molecules,
including various hormones (eg, leptin, adiponectin) and
several proinflammatory cytokines (eg, interleukin-6,
tumor necrosis factor-¢t). There is also evidence of mac-
rophage infiltration of VAT, which could contribute to the
inflammatory profile (ie, high levels of C-reactive protein
[CRP]) that has been reported in abdominally obese
patients. Compared with levels of proinflammatory adipo-
kines, which are elevated in obese individuals, adiponectin
levels are reduced in these individuals, particularly among
those with excess VAT. Because adiponectin improves insu-
lin signaling, the low adiponectin levels observed in viscer-
ally obese patients could be one of the key factors respon-
sible for their diabetogenic and atherogenic metabolic risk
factor profile. Both the altered fatty acid metabolism and the
endocrine function hypotheses imply that VAT may be
causally involved in the pathophysiology of the components
of metabolic syndrome often found in patients with abdomi-
nal obesity.>?

KEY POINT

VAT may be causally involved in the
pathophysiology of the components
of metabolic syndrome often found
in patients with abdominal obesity.

Cardiovascular Disease
Obesity is now recognized as a major modifiable risk
factor for coronary heart disease.'” Different mecha-
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nisms linking obesity to CVD have been postulated.*
Obesity, primarily abdominal adiposity, may influence
classic CVD risk factors, such as hypertension, lipid
abnormalities, and dysfunctions in glucose metabolism.
Obesity increases the prevalence of less conventional risk
factors, including several already mentioned cytokines
and inflammatory markers, and elevates levels of intercel-
lular adhesion molecule-1, contributing to endothelial
dysfunction, as well as plasminogen activator inhibitor-1,
leading to a procoagulatory and hypofibrinolytic state. In
addition to its antidiabetic effect, adiponectin has impor-
tant anti-inflammatory and antiatherogenic properties
through various complex mechanisms. Therefore, low
adiponectin levels associated with abdominal obesity may
contribute to increased CVD risk. Finally, oxidative stress
has been proposed to be a potential pathogenic mechanism
linking obesity and insulin resistance with endothelial
dysfunction, promoting atherosclerosis. When classic risk
factors, including smoking, are superimposed on the
insulin-resistant state of abdominal obesity, these risk fac-
tors may further increase the less conventional risk factors
and exacerbate existing cardiovascular problems.*

RATIONALE FOR EARLY INTERVENTION
Increased Prevalence of Abdominal
Adiposity in Young People

Weight gain during childhood and adolescence or during
early adult life seems to have a significant impact on the
development of type 2 DM, metabolic syndrome, and CVD,
even within the normal body mass index (BMI) range.!!
High visceral and low abdominal subcutaneous fat stores in
the obese adolescent are a determinant of an adverse meta-
bolic phenotype.” These adolescents are not necessarily the
most severely obese, yet they suffer from severe metabolic
complications of obesity and are at high risk for developing
metabolic syndrome.’ Preventing childhood overweight and
obesity has become a major public health issue in developed
and developing countries.!!

Stopping the Cycle of Obesity and Disease
Development and Progression

Although excess VAT accumulation is associated with
various diabetogenic and atherogenic abnormalities, an
important question is whether VAT is a causal factor or
simply a marker of a dysmetabolic profile.’ Fat in the
liver is now considered a key factor in insulin resistance
and a major player in glucose and lipid metabolic distur-
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KEY POINT

Weight gain during childhood and
adolescence or during early adult
life seems to have a significant
impact on the development of type
2 DM, metabolic syndrome, and
CVD, even within the normal BMI
range.

bances.!? If VAT is one of the most important underlying
components leading to various CVD risk factors (eg,
type 2 DM, atherogenic dyslipidemia, hypertension), an
appealing option would be to target the abdominal obesi-
ty at an early stage. Ideally, this option should be imple-
mented before the development of associated complica-
tions and disease progression to foster better clinical
outcomes and to reduce the cost in health, time, quality
of life, and money for the separate treatment of each of
these major risk factors as well as the management of
subsequent CVD complications. This strategy appears to
be especially important in young overweight/obese indi-
viduals who are at risk for developing various metabolic
disorders, including metabolic syndrome, type 2 DM,
and premature CVD.!

TREATMENT OPTIONS

The current epidemic of metabolic syndrome and type 2
DM is a direct result of our energy-dense diet and affluent
sedentary lifestyle. This positive energy balance leads to
abdominal obesity and insulin resistance. In overweight/
obese individuals, the first objective is to achieve and
maintain weight reduction, especially in the presence of
metabolic syndrome!® and type 2 DM."-1¢ This can be
accomplished by achieving and sustaining a negative energy
balance through a reduced-calorie diet and/or increased
physical activity, as well as pharmacologic treatment, when
necessary.!” Abdominal obesity, specifically VAT, is a tar-
get for early intervention in managing cardiometabolic risks
in overweight and obese individuals (Figure). Beneficial
effects may be partly weight-loss—dependent and partly
weight-loss—independent. However, increasing evidence
suggests that some favorable metabolic effects may occur
beyond and independent of weight loss.!$1?

Lifestyle Modifications

The primary approach for achieving weight loss, in
the vast majority of cases, is lifestyle modification,
including a reduction in energy intake and an increase in
physical activity.!7-2
Diet

There is no evidence to suggest that specific compo-
nents of the diet (ie, carbohydrate, fat, protein, vitamins,
micronutrients) influence the ways in which food energy
is absorbed or used. Therefore, the main dietary approach
for reducing weight is to reduce the total amount of calories
consumed, and this is best achieved by a reduction in the
amount of fat in the diet and calories from soft drinks. A
moderate decrease in caloric balance (500-1000 kcal/d)
will result in a slow but progressive weight loss.”! In
addition, evidence suggests that the components of diet
currently recommended as healthy—including low
consumption of saturated and trans fats, intake of carbo-
hydrates that are rich in dietary fiber, high fruit and veg-
etable intake, and the inclusion of low-fat dairy foods—are
likely to protect against metabolic syndrome.??> However,
even if dietary efforts are the primary treatment approach
for people who are overweight or obese, dietary counsel-
ing interventions generally produce only modest weight
loss that diminishes over time, as emphasized in a recent
meta-analysis.?3

Exercise

Most obesity studies have not adequately measured
physical activity and functional capacity, and the inde-
pendent contributions of “fitness” versus “fatness” to
health risks associated with obesity are still being
debated.>* Nonetheless, the role of physical activity as a
treatment and/or preventive strategy for combating
obesity has been the subject of substantial research. A
systematic review of the literature concluded that limit-
ed evidence from a number of studies that used imaging
techniques to quantify changes in abdominal obesity
suggests a beneficial influence of physical activity on
reduction of abdominal fat and VAT in overweight and
obese subjects.? Reductions in VAT and total abdomi-
nal fat may occur in the absence of changes in body
mass and waist circumference. Because the deposition
of fat in the abdomen and in nonadipose tissues such as
liver'? and muscle?® plays a major role in the develop-
ment of obesity-related health risks, these depots have
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Figure. Abdominal obesity, specifically visceral adipose tissue (VAT), is a target for early inter-
vention in managing cardiometabolic risks in overweight/obese individuals. Beneficial
effects may be partly weight-loss—-dependent and partly weight-loss-independent.
T = elevated; TNF-a. = tumor necrosis factor-o; IL-6 = interleukin-6; CRP = C-reactive
protein; FFA = free fatty acids; | = reduced.

emerged as alternative targets for obesity treatment and
may partly explain the utility of physical activity with
only minimal or no weight loss in the treatment of
obesity.!"” However, more rigorous studies are needed to
confirm these observations.

Pharmacologic Therapy

Pharmacologic therapy can be offered to obese patients
who have failed to achieve their weight loss goals through
diet and exercise alone,?’ and it should be considered for
patients with either a BMI >30 kg/m? or a BMI >27 kg/m?
with obesity-related risk factors or disease. A goal of
researchers has been to develop safe and effective anti-
obesity drugs, analogous to the development of treat-
ments for hypertension, dyslipidemia, and diabetes. An
emerging concept is that the development of antiobesi-
ty agents must not only reduce fat mass (adiposity) but
also correct fat dysfunction (adiposopathy, ie, function-
al [metabolic, hormonal, inflammatory] disturbances of
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adipocytes).”?8 Because it is now recognized that obesi-
ty is a chronic disease, only those approaches that induce
safe long-term weight reduction should be considered
valuable treatment strategies for obese subjects. Clinical
trials have investigated body weight changes, as well as
ancillary markers for cardiovascular risk factors (eg,
hypertension, type 2 DM, dyslipidemia, elevated CRP
levels). Special attention should be paid to the beneficial
metabolic effects resulting from even moderate weight
loss and to possible additional effects beyond weight
reduction.'”!® Because only very few controlled trials
have assessed early pharmacologic options for over-
weight adolescents, further research is required for phar-
macotherapy in young people to prove its long-term
efficacy and safety.?

Classic Antiobesity Agents
Recent systematic reviews and meta-analyses have
assessed both the safety and efficacy of the 2 drugs cur-



Clinical Cornerstone = THERAPEUTIC OPTIONS FOR CARDIOMETABOLIC RISK FACTORS = Vol. 9, Supplement 1

KEY POINT

Pharmacologic therapy can be offered
to obese patients who have failed to
achieve their weight loss goals
through diet and exercise alone, and
it should be considered for patients
with either a BMI >30 kg/m? or a BMI
>27 kg/m? with obesity-related risk
factors or disease.

rently used in the treatment of obesity in adults—orlistat,
a gastric and pancreatic lipase inhibitor that reduces fat
absorption from the gut, and sibutramine, a combined
norepinephrine and serotonin reuptake inhibitor that
regulates food intake.30-3!

The most important study conducted with orlistat was
the 4-year XENical in the prevention of Diabetes in
Obese Subjects (XENDOS) placebo-controlled trial.*?
This trial demonstrated that the modestly greater weight
reduction associated with orlistat was sufficient to re-
duce the cumulative incidence of type 2 DM by 37%
(P = 0.003). This reduction was especially remarkable in
obese patients with impaired glucose tolerance at base-
line (-52%; P < 0.02). Significant and sustained reduc-
tions in cardiovascular risk factors, such as arterial blood
pressure and lipid levels (primarily total cholesterol and
low-density lipoprotein [LDL] cholesterol), were also
observed in the orlistat group compared with those in
the placebo group (all, P < 0.01). XENDOS was the first
study to demonstrate that the addition of an antiobesity
agent is able to reduce the progression to diabetes in
obese subjects compared with lifestyle changes alone.
Unfortunately, the gastrointestinal tolerability of orlistat
is rather poor, explaining the high dropout rate in all
trials performed with this drug. A recent l-year study
showed that, in combination with diet, exercise, and
behavioral modification, orlistat significantly improves
weight management in obese adolescents compared with
placebo, with a greater reduction in BMI (placebo-
subtracted, —0.86 kg/m?; P = 0.001) and waist circum-
ference (-1.45 cm; P < 0.05), a difference explained by
changes in fat mass.?%33

The Sibutramine Trial of Obesity Reduction and
Maintenance (STORM) was the longest randomized
clinical trial performed with sibutramine.?* An individu-
alized management program combining restricted diet
and sibutramine therapy achieved weight loss in ~75% of
obese patients after 6 months and sustained weight loss
in ~50% of patients who continued therapy for 2 years.
Most of the beneficial metabolic effects observed with
sibutramine appeared to result from the drug-induced
weight loss. Interestingly, sibutramine treatment was
associated with a remarkable increase in high-density
lipoprotein (HDL) cholesterol levels compared with pla-
cebo after 2 years (20.7% vs 11.7%; P < 0.001), exceeding
that expected from weight loss alone. In contrast,
sibutramine may be associated with a slight increase in
heart rate and arterial blood pressure. The overall cardio-
vascular safety and efficacy of the drug is currently
being investigated in the Sibutramine Cardiovascular
and Diabetes Outcome Study (SCOUT). Preliminary
data gathered during the initial single-blind, 6-week
lead-in period with sibutramine plus weight management
were recently reported.® In a total of 10,742 overweight/
obese subjects with an increased risk of CVD, significant
reductions in body weight (mean, 2.2 kg), waist circum-
ference (-2 cm), and systolic blood pressure (-3 mm Hg)
were observed (all, P < 0.001); a mild increase in pulse rate
(+1.5 beats/min) was also observed (P < 0.001). According
to these preliminary data, 6 weeks of treatment with
sibutramine appears to be efficacious, tolerable, and safe
in a high-risk population for whom sibutramine is usually
contraindicated. Experience with sibutramine in adoles-
cents is still limited.”® However, a 6-month, placebo-
controlled trial revealed that sibutramine therapy plus diet
and exercise induced significantly more weight loss in
obese adolescents than did placebo (-10.3 vs -2.4 kg;
P < 0.001), with a good safety and tolerance profile.3

CB, Antagonists

Rimonabant, a new compound acting as a selective
blocker of CB, receptors of the endocannabinoid system,
raises much interest because it promotes weight reduc-
tion by a central effect and also exerts peripheral effects
targeting cardiometabolic risk.37-38

The Rimonabant in Obesity (RIO) and related disor-
ders program comprises 4 large-scale clinical trials as-
sessing both the efficacy and safety of rimonabant (5 or
20 mg/d vs placebo) in >6600 overweight/obese adult
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Rimonabant, a selective blocker

of CB, receptors of the endocan-
nabinoid system, promotes weight
reduction by a central effect and
also exerts peripheral effects target-
ing cardiometabolic risk.

individuals.?® Therapy with rimonabant 20 mg combined
with diet was associated at year 1 with significantly
greater weight loss (placebo-subtracted, —4.7, —4.7, -5.4,
and -3.9 kg in RIO-Europe, RIO-North America, RIO-
Lipids, and RIO-Diabetes, respectively; all, P < 0.001)
and greater reductions in waist circumference (—4.2,
—-3.6, —4.7, and -3.3 cm vs placebo, respectively; all, P <
0.001), clinical markers of abdominal obesity. After
1 year, 2- to 3-fold more patients achieved a weight reduc-
tion >5% or >10% of initial body weight in the rimona-
bant 20-mg group than did those in the placebo group.
RIO-North America and RIO-Europe demonstrated that
these favorable effects on body weight (3.6 and —4.2 kg,
respectively; P < 0.001) and waist circumference (-2.8
and -3.9 cm, respectively; P < 0.001) were maintained
during the second year of treatment. Rimonabant was
also associated with consistent increases in HDL choles-
terol (placebo-subtracted at year 1, +7.2% to +8.9%; P <
0.001) and reductions in triglycerides (-12.4% to —16.4%;
P < 0.001), changes that persisted after 2 years (+6.3% to
+10.0% and —8.5% to —14.0%, respectively; P < 0.001).
Rimonabant has shown sustained efficacy in the man-
agement of multiple cardiometabolic risk factors,3-4!
such as insulin resistance, glucose intolerance, athero-
genic dyslipidemia (low HDL cholesterol levels, high tri-
glyceride levels, and increased numbers of small dense
LDL particles), inflammatory markers (high CRP levels),
low adiponectin levels, and high arterial blood pressure,
in high-risk nondiabetic®**? and diabetic3>*! populations.
All studies in the RIO program® demonstrated that a
substantial proportion (45%-57%) of the improvements
in cardiometabolic risk factors (HDL cholesterol, +16.2%
[SD, 19.1%]; adiponectin, +2.2 [2.5] pg/mL; triglycer-
ides, —7.2% [39.5%]; glycosylated hemoglobin [HbAlc],
—0.6% [0.8%]; fasting insulin, —0.6 [10.5] pIU/mL; insulin
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resistance index, —0.2 [2.9]; all, P < 0.001) produced by
rimonabant (20 mg) therapy exceeds the levels that would
be expected solely from the degree of weight loss, proba-
bly reflecting a direct pharmacologic effect of the drug in
peripheral tissues.

The ability of rimonabant to (1) reduce abdominal
obesity and associated lipid disorders, (2) prevent the
development of type 2 DM in abdominally obese patients
with impaired glucose tolerance, (3) reduce surrogate
markers of atherosclerosis, and (4) reduce the incidence
of CVD complications in high-risk patients is currently
being investigated in several large-scale clinical trials
(ADAGIO; RAPSODI; AUDITOR; and CRESCENDO,
respectively). The recently published Strategy to Reduce
Atherosclerosis Development Involving Administration
of Rimonabant—The Intravascular Ultrasound Study
(STRADIVARIUS)* in patients with abdominal adiposi-
ty and coronary artery disease confirmed favorable effects
of rimonabant 20 mg on weight loss (-3.8 kg) and waist
reduction (-3.5 cm) and significant improvements of various
cardiometabolic risk factors, including HDL cholesterol
(placebo-subtracted, +15.5%), triglycerides (—14.3%), and
CRP (-19.4%) (all, P < 0.001). After 18 months of treatment,
the study failed to show an effect for rimonabant on progres-
sion of coronary atherosclerosis for the primary end point
(percent atheroma volume); however, it did show a favorable
effect on the secondary end point (reduction in total athero-
ma volume assessed by coronary intravascular ultrasonog-
raphy), which appears promising.

The most frequent side effects of rimonabant include
mild nausea, dizziness, anxiety, and mood disorders®—*!;
therefore, rimonabant is contraindicated in patients with
antecedents of depression or in those taking antidepressive
agents. Until now, there have been no studies evaluating
the efficacy and safety of rimonabant in overweight/obese
children or adolescents, a population for which pharmaco-
therapeutic options raise increasing interest.?’ Rimonabant
is not yet approved for use in the United States.

Surgery

The contrasting effects of various surgical procedures on
the metabolic profile have underscored the crucial role of
intra-abdominal adipose tissue (ie, VAT) rather than subcu-
taneous abdominal adipose tissue. Indeed, whereas large-
volume liposuction that reduces abdominal subcutaneous
fat depots by 8 to 10 kg has almost no favorable effects on
the metabolic profile,*> omental fat reduction (correspond-
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ing to only 0.8% of total body fat) in connection with
adjustable gastric banding results in a dramatic improve-
ment in insulin resistance and associated glucose distur-
bances.** The improvements in oral glucose tolerance,
insulin sensitivity, fasting plasma glucose, and fasting
insulin were 2 to 3 times greater in omentectomized sub-
jects as compared with control subjects (P from 0.009 to
0.04). Bariatric surgical procedures (ie, gastroplasty, gas-
tric bypass) are the only procedures that provide marked
and sustained weight reduction in morbidly obese patients,
leading to improvements in associated metabolic disor-
ders, especially type 2 DM (P < 0.001), and a more favor-
able long-term prognosis, including a reduction in total
mortality (adjusted hazard ratio, 0.71; P = 0.01).* However,
considering the risk/benefit ratio of bariatric surgery, it
may not yet be considered an early option in the manage-
ment of the abdominally obese patient.

CONCLUSIONS

The management of obesity, including excess VAT, requires
a multidisciplinary approach with dietary and lifestyle inter-
ventions combined with pharmacologic agents, if necessary.
As obesity is now recognized as a chronic disease, treat-
ment results should be sustained over the long term.
Realistic goals should be proposed to obese patients. To this
end, a 5% to 10% reduction in initial body weight may be
sufficient to induce a 25% to 30% reduction in VAT among
high-risk abdominally obese patients, an important factor in
explaining why moderate weight loss improves the metabol-
ic profile of most patients with metabolic syndrome, type 2
DM, and high CVD risk. Pharmacologic treatment com-
bined with diet and exercise is likely the best approach to
help patients reach this target. The future of antiobesity drug
therapy will likely comprise the use of agents capable of
reducing not only VAT but also adiposopathy. This may be
a new and exciting research area and perhaps a promising
approach in the early management of abdominal obesity.

KEY POINT

A 5% to 10% reduction in initial
body weight may be sufficient to
induce a 25% to 30% reduction in
VAT among high-risk abdominally
obese patients.

526

REFERENCES

1.

10.

11.

Adams KF, Schatzkin A, Harris TB, et al. Overweight,
obesity, and mortality in a large prospective cohort of per-
sons 50 to 71 years old. N Engl J Med. 2006;355:763-778.
Yusuf'S, Hawken S, Ounpuu S, etal, for the INTERHEART
Study Investigators. Obesity and the risk of myocardial
infarction in 27,000 participants from 52 countries: A
case-control study. Lancet. 2005;366:1640—1649.
Després JP, Lemieux I. Abdominal obesity and metabolic
syndrome. Nature. 2006;444:881-887.

Van Gaal LF, Mertens IL, De Block CE. Mechanisms
linking obesity with cardiovascular disease. Nature. 2006;
444:875-880.

Balkau B, Deanfield JE, Després JP, et al. International
Day for the Evaluation of Abdominal Obesity (IDEA): A
study of waist circumference, cardiovascular disease, and
diabetes mellitus in 168,000 primary care patients in 63
countries. Circulation. 2007;116:1942—-1951.

Korner J, Aronne LJ. Pharmacological approaches to
weight reduction: Therapeutic targets. J Clin Endocrinol
Metab. 2004;89:2616-2621.

Anderson JW, Konz EC. Obesity and disease manage-
ment: Effects of weight loss on comorbid conditions
[published correction appears in Obes Res. 2003;11:fol-
lowing the table of contents]. Obes Res. 2001;9(Suppl 4):
326S-334S.

Després JP, Lemieux I, Prud’homme D. Treatment of
obesity: Need to focus on high risk abdominally obese
patients. BMJ. 2001;322:716-720.

Taksali SE, Caprio S, Dziura J, et al. High visceral and
low abdominal subcutaneous fat stores in the obese ado-
lescent: A determinant of an adverse metabolic pheno-
type. Diabetes. 2008;57:367-371.

Poirier P, Giles TD, Bray GA, et al, for the American
Heart Association, Obesity Committee of the Council on
Nutrition; Physical Activity, and Metabolism. Obesity and
cardiovascular disease: Pathophysiology, evaluation, and
effect of weight loss: An update of the 1997 American Heart
Association Scientific Statement on Obesity and Heart
Disease from the Obesity Committee of the Council on
Nutrition, Physical Activity, and Metabolism. Circulation.
2006;113:898-918.

Zimmet P, Alberti KG, Kaufman F, et al, for the IDF
Consensus Group. The metabolic syndrome in children
and adolescents—an IDF consensus report. Pediatr
Diabetes. 2007;8:299-306.

. Yki-Jarvinen H. Fat in the liver and insulin resistance.

Ann Med. 2005;37:347-356.

Scheen AJ. Management of the metabolic syndrome.
Minerva Endocrinol. 2004;29:31-45.

Scheen AJ. Current management strategies for coexisting
diabetes mellitus and obesity. Drugs. 2003;63:1165-1184.
Anderson JW, Kendall CW, Jenkins DJ. Importance of
weight management in type 2 diabetes: Review with
meta-analysis of clinical studies. J Am Coll Nutr. 2003;
22:331-339.

. Lee M, Aronne LJ. Weight management for type 2 diabe-

tes mellitus: Global cardiovascular risk reduction. Am J
Cardiol. 2007;99(Suppl):68B-79B.



Clinical Cornerstone = THERAPEUTIC OPTIONS FOR CARDIOMETABOLIC RISK FACTORS = Vol. 9, Supplement 1

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31

32.

Scheen AJ. The future of obesity: New drugs versus life-
style interventions. Expert Opin Investig Drugs. 2008;17:
263-267.

Scheen AJ, Paquot N. Pharmacological treatment of
obesity, food intake, and reversal of metabolic disorders.
Curr Nutr Food Sci. 2007;3:123-133.

Janiszewski PM, Ross R. Physical activity in the treat-
ment of obesity: Beyond body weight reduction. Appl
Physiol Nutr Metab. 2007;32:512-522.

Scheen AJ. Integrated approach to treatment and pre-
vention. In: Hofbauer KG, Keller U, Boss O, eds.
Pharmacotherapy of Obesity. Options and Alternatives.
Boca Raton, Fla: CRC Press; 2004:449-463.

Franz MJ, Bantle JP, Beebe CA, et al. Evidence-based
nutrition principles and recommendations for the treatment
and prevention of diabetes and related complications.
Diabetes Care. 2002;25:148-198.

Feldeisen SE, Tucker KL. Nutritional strategies in the
prevention and treatment of metabolic syndrome. Appl
Physiol Nutr Metab. 2007;32:46—60.

Dansinger ML, Tatsioni A, Wong JB, et al. Meta-analysis:
The effect of dietary counseling for weight loss. Ann Intern
Med. 2007;147:41-50.

Blair SN, Church TS. The fitness, obesity, and health
equation: Is physical activity the common denominator?
JAMA. 2004;292:1232-1234.

Kay SJ, Fiatarone Singh MA. The influence of physical
activity on abdominal fat: A systematic review of the lit-
erature. Obes Rev. 2006;7:183-200.

Moro C, Bajpeyi S, Smith SR. Determinants of intramyo-
cellular triglyceride turnover: Implications for insulin
sensitivity. Am J Physiol Endocrinol Metab. 2008;294:
E203-E213.

McTigue KM, Harris R, Hemphill B, et al. Screening and
interventions for obesity in adults: Summary of the evi-
dence for the U.S. Preventive Services Task Force. Ann
Intern Med. 2003;139:933-949.

Bays H, Dujovne CA. Adiposopathy is a more rational
treatment target for metabolic disease than obesity alone.
Curr Atheroscler Rep. 2006;8:144—156.

Dunican KC, Desilets AR, Montalbano JK. Pharmaco-
therapeutic options for overweight adolescents. Ann
Pharmacother. 2007;41:1445-1455.

Li Z, Maglione M, Tu W, et al. Meta-analysis: Pharma-
cologic treatment of obesity. Ann Intern Med. 2005;142:
532-546.

Padwal RS, Majumdar SR. Drug treatments for obesity:
Orlistat, sibutramine, and rimonabant. Lancet. 2007;369:
71-77.

Torgerson JS, Hauptman J, Boldrin MN, Sjostrom L.
XENical in the prevention of Diabetes in Obese Subjects
(XENDOS) study: A randomized study of orlistat as an
adjunct to lifestyle changes for the prevention of type 2
diabetes in obese patients [published correction appears in
Diabetes Care. 2004;27:856]. Diabetes Care. 2004;
27:155-161.

33.

34.

35.

36.

37.

38.

30.

40.

41.

42.

43.

44.

45.

Chanoine J-P, Hampl S, Jensen C, et al. Effect of orlistat on
weight and body composition in obese adolescents. A ran-
domized controlled trial. JAMA. 2005;293:2873-2883.
James WP, Astrup A, Finer N, et al, for the STORM Study
Group. Effect of sibutramine on weight maintenance after
weight loss: A randomised trial. Sibutramine Trial of
Obesity Reduction and Maintenance. Lancet. 2000;356:
2119-2125.

Torp-Pedersen C, Caterson I, Coutinho W, et al, for the
SCOUT Investigators. Cardiovascular responses to weight
management and sibutramine in high-risk subjects: An
analysis from the SCOUT trial. Eur Heart J. 2007;28:
2915-2923.

Godoy-Matos A, Carraro L, Vieira A, et al. Treatment of
obese adolescents with sibutramine: A randomized, double-
blind, controlled study. J Clin Endocrinol Metab. 2005;90:
1460-1465.

Pagotto U, Marsicano G, Cota D, et al. The emerging role
of the endocannabinoid system in endocrine regulation
and energy balance. Endocr Rev. 2006;27:73—100.
Matias I, Di Marzo V. Endocannabinoids and the control
of energy balance. Trends Endocrinol Metab. 2007;18:
27-37.

Van Gaal L, Pi-Sunyer X, Després JP, et al. Efficacy and
safety of rimonabant for improvement of multiple car-
diometabolic risk factors in overweight/obese patients:
Pooled 1-year data from the Rimonabant in Obesity
(RIO) program. Diabetes Care. 2008;31(Suppl 2):S229—
S240.

Després JP, Golay A, Sjostrom L, for the Rimonabant in
Obesity—Lipids Study Group. Effects of rimonabant on
metabolic risk factors in overweight patients with dyslipi-
demia. N Engl J Med. 2005;353:2121-2134.

Scheen AlJ, Finer N, Hollander P, et al, for the RIO-
Diabetes Study Group. Efficacy and tolerability of
rimonabant in overweight or obese patients with type 2
diabetes: A randomised controlled study. Lancet. 2006;
368:1660—-1672.

Nissen SE, Nicholls SJ, Wolski K, et al, for the
STRADIVARIUS Investigators. Effect of rimonabant on
progression of atherosclerosis in patients with abdominal
obesity and coronary artery disease. The STR ADIVARIUS
randomized controlled trial. JAMA. 2008;299:1547-1560.
Klein S, Fontana L, Young VL, et al. Absence of an effect
of liposuction on insulin action and risk factors for coro-
nary artery disease. N Engl J Med. 2004;350:2549-2557.
Thorne A, Lonngvist F, Apelman J, et al. A pilot study
of long-term effects of a novel obesity treatment:
Omentectomy in connection with adjustable gastric
banding. Int J Obes Relat Metab Disord. 2002;26:193—
199.

Sjostrom L, Narbro K, Sjostrom CD, et al, for the Swedish
Obese Subjects Study. Effects of bariatric surgery on mor-
tality in Swedish obese subjects. N Engl J Med. 2007;
357:741-752.

Address correspondence to: André J. Scheen, MD, PhD, Division of Diabetes, Nutrition, and Metabolic Disorders,
University of Liege, CHU Sart Tilman (B35), B 4000 Liege, Belgium. E-mail: andre.scheen@chu.ulg.ac.bew

5§27





