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Cardiovascular disease (CVD) is still a 
leading cause of death in the UK
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A = Respiratory disease
B = Injuries and poisoning
C = All other causes
D = Coronary heart disease
E = Stroke

F = Other CVD
G = Lung cancer
H = Breast cancer
I =  Colorectal cancer
J = Other cancer



What do we know about CV risk?  
INTERHEART

• Large, international, standardised, 
case-control study of acute myocardial 
infarction (AMI) in 52 countries

• To determine the strength of association • To determine the strength of association 
between various risk factors and AMI

Yusuf S, et al. Lancet 2004; 364: 937–952.



INTERHEART: abdominal obesity more 
than doubles the odds of AMI

Yusuf S, et al. Lancet 2004; 364: 937–952.



Nine risk factors represent 90.4% of the 
risk of AMI

• Current or former smoking
• History of diabetes
• History of hypertension
• Abdominal obesity
• Combined psychosocial stressors• Combined psychosocial stressors
• Irregular consumption of fruits and vegetables
• No alcohol intake
• Avoidance of regular exercise
• Raised plasma lipids

Yusuf S, et al. Lancet 2004; 364: 937–952.
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Cardiometabolic risk

� Triglycerides Glucose intolerance

Insulin resistance
� HDL-cholesterol

Thrombosis

Hypertension

Abdominal obesityInflammation



The cardiometabolic risk spectrum
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Metabolic syndrome: 
NCEP ATP III definition

• ³ 3 of the following criteria:
� Waist circumference: >102 cm (� )

>88 cm (� )
� Fasting plasma glucose: ³ 6.1 mmol/l

Eckel R, et al. Lancet 2005; 365: 1415–1428.

� Fasting plasma glucose: ³ 6.1 mmol/l
� Triglycerides: ³ 1.7 mmol/l
� HDL-cholesterol: <1.0 mmol/l (� )

<1.3 mmol/l (� )
� Blood pressure: ³ 135/85 mmHg



Metabolic syndrome is highly prevalent

Metabolic syndrome

High blood pressure
34%

Low HDL-cholesterol
37.1%

Metabolic syndrome
23.7%

Hypertriglyceridaemia
30%

High fasting glucose
12.6%

Abdominal obesity
38.6%

Ford ES, et al. JAMA 2002; 287: 356–359



Metabolic syndrome increases CV 
morbidity and mortality
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Metabolic syndrome: IDF definition, focus 
on waist circumference

• Abdominal obesity (Europids: � WC >94 cm, 
� WC >80 cm), plus any two of the following 
(or treatment for):
• Elevated TG: � 1.7 mmol/l
• Reduced HDL-cholesterol: <1.03 mmol/l (� )

<1.29 mmol/l (� )
• Raised BP: � 130/85 mmHg
• Raised fasting plasma glucose: � 5.6 mmol/l

IDF Guidelines, 2004. International Diabetes Federation www.idf.org
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The prevalence of obesityThe prevalence of obesity
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Childhood obesity in the UKChildhood obesity in the UK
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Waist circumference is an accurate 
marker of cardiometabolic risk

‘The body’s distribution of fat is also important. 
Excess fat stored around the waist… is also a risk 
factor for diabetes, whatever the body mass index’
National Service Framework for Diabetes: Standard. Department of 
Health, UK.Health, UK.

‘Abdominal obesity [is] easily assessed using waist 
circumference and independently associated with 
each of the other metabolic syndrome components 
including insulin resistance’
IDF Guidelines, 2004.



Standardizing waist circumference measurement

• Place a tape measure around the 
bare abdomen, just above the 
hip bone 

• Be sure the tape is snug, but 
does not compress the skin  

Després JP, Lemieux I, Prud’homme D. BMJ 2001; 322: 716-72

• The tape should be parallel to 
the floor, midway between the 
top of the iliac crest and the 
lower rib margin on each side

• The patient should relax and 
exhale while the measurement is 
made 



Waist circumference correlates with risk of 
coronary heart disease in women

1.5

2.0

2.5

3.0

1.27

2.08 
2.31

2.44
p for trend = 0.007

R
el

at
iv

e 
ris

k

• Waist circumference was independently associated with increased age-
adjusted risk of CHD, even after adjusting for BMI and other CV risk factors

0.0

0.5

1.0

<69.8         69.8–<74.2     74.2–<79.2     79.2–<86.3    86.3–<139.7

R
el

at
iv

e 
ris

k

Quintiles of waist circumference (cm)

Rexrode KM, et al. JAMA 1998; 280: 1843–1848.



Waist circumference correlates with risk 
of Type 2 diabetes in women
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Waist circumference correlates with risk 
of Type 2 diabetes in men
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• Waist circumference was independently associated with increased 
age-adjusted risk of diabetes, even after adjusting for BMI

Wang Y, et al. Am J Clin Nutr 2005; 81: 555–563.
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Waist circumference is a good measure of 
visceral fat accumulation
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Visceral fat: the hidden danger

• The distribution
of fat is of great 
importance in 
determining outcomes 

Visceral fat

• The level of visceral 
fat can vary 
considerably, even 
among individuals with 
similar fat masses, 
body weights or body 
mass indices



Visceral fat promotes insulin resistance 
and increased CV risk

� Hepatic free fatty acid 
(FFA) flux (portal hypothesis)

� Secretion of metabolically 
active substances (adipokines)

� Suppression of
lipolysis by insulin

� PAI-1� Visceral fat
lipolysis by insulin

� FFA

� Insulin resistance
� Dyslipidaemia

� Adiponectin

� IL-6

� TNFaaaa

� Insulin resistance
� InflammationPro-atherogenic

Heilbronn L, et al. Int J Obes Relat Metab Disord 2004; 28 (Suppl 4): S12–S21.
Coppack S. Proc Nutr Soc 2001; 60: 349–356. 
Skurk T, et al. Int J Obes Relat Metab Disord 2004; 23: 1357–1364. 



Visceral fat is an active endocrine organ

Adipose

�  IL-6

�  TNF�

�  FFA

�  Insulin

�  Angiotensinogen

�  Lipoprotein lipase

Inflammation

Hypertension

Atherogenic
dyslipidaemia

Adipose
tissue

�  Adiponectin

�  Leptin

�  TNF�

�  Adipsin
(Complement D)

�  Plasminogen
activator inhibitor-1

(PAI-1)

�  Resistin

�  Lactate
Type

2 diabetes

Thrombosis
Atherosclerosis

Lyon CJ, et al. Endocrinology 2003; 144: 2195–2200.
Trayhurn P, et al. Br J Nutr 2004; 92: 347–355.
Eckel RH, et al. Lancet 2005; 365: 1415–1428.



Tackling visceral fat

‘Aim for 10% weight loss in 3 months to achieve 
significant health benefits. 5–10% has also been 
shown to produce measurable health outcomes’
National Obesity Forum Guidelines on Management of Adult Obesity 
and Overweight in Primary Care – www.nationalobesityforum.org.ukand Overweight in Primary Care – www.nationalobesityforum.org.uk

• A weight loss of ~10% leads to visceral fat 
reduction of ~30%1

1. Després JP, et al. BMJ 2001; 322: 716–720.
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Current pharmacological approaches focus 
on one risk factor at a time

Glucose intolerance

Insulin resistance

Lipids

Clotting

Inflammation

Statins

Aspirin

Metformin,
Sulphonylureas,
Insulin, Glitazones

Abdominal obesity

VISCERAL FAT

Hypertension

Clotting

?

Aspirin

Anti-
hypertensives Weight-loss 

agents



New therapeutic approaches:
CB1 blockade

CB1 blockade

� Adipocyte Nucleus accumbens

CENTRAL PERIPHERAL

� Adipocyte 
adiponectin

� Hyperinsulinaemia � Insulin sensitivity

� TG � HDL-C

Nucleus accumbens

Hypothalamus

� Food intake

� Body weight

� Metabolic 
utilization 
of fat stores

� FA oxidation

� FFA clearance

Adapted from Finer F et al. Br J Diabetes Vasc Dis 2005; 5: 121–124. FA: fatty acid
FFA:  free fatty acid



Summary

• Cardiometabolic risk comprises traditional 
cardiovascular risk factors with metabolic disease

• A large number of patients are at elevated 
cardiometabolic risk

• A number of important cardiometabolic risk factors 
have been identified, many of which are inter-related

• A number of important cardiometabolic risk factors 
have been identified, many of which are inter-related

• Waist circumference is a useful surrogate marker for a 
number of cardiometabolic risk factors

• Visceral fat is a potential therapeutic target to reduce 
cardiometabolic risk

• Management of multiple risk factors may be the future 
of cardiometabolic disease control


