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The metabolic syndrome has been referred to as 
the insulin resistance syndrome, metabolic syndrome 
X, and dysmetabolic syndrome. It consists of  a 
specifi c clustering of  cardiovascular risk factors in the 
same individual: prediabetes or diabetes, abdominal 
obesity, atherogenic dyslipidemia, elevated blood 
pressure, insulin resistance, a prothrombotic state, and 
a proinfl ammatory state. 
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







This specifi c clustering of  cardiovascular risk 
factors is associated with genetic predisposition and 
aging. Some ethnic groups are particularly susceptible 
to the metabolic syndrome, but this syndrome is 
uncommon in the absence of  obesity and physical 
inactivity. Insulin resistance is a common feature 
among the many  components of  metabolic syndrome 
and it plays a key pathogenic role. 

The prevalence of  metabolic syndrome is estimated 
to be around 20-25%.1 People with metabolic syndrome 
have a twofold risk of  death and a threefold risk of  
non-fatal  coronary or vascular event compared with 
people without the syndrome.2 The risk of  developing 
type 2 diabetes is fi vefold greater in patients with 
metabolic syndrome, if  it isn’t already present.3 As 
80% of  the diabetic patients die from cardiovascular 
disease, metabolic syndrome and diabetes represent a 
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major problem for the healthcare system.4
Early diagnosis of  the metabolic syndrome helps 

preventing diabetes and/or cardiovascular disease 
through lifestyle interventions and treatment. 

Several diagnostic criteria were proposed for the 
metabolic syndrome. The most widely accepted of  
these were submitted by WHO, the European Group 
for the Study of  Insulin Resistance (EGIR), and NCEP 
ATP III.5

According to the defi nition of   the World Health 
Organization, the metabolic syndrome consists in 
abnormalities of  glucose metabolism and/or insulin 
resistance together with ≥ 2 of  the following disorders: 
raised arterial pressure ≥ 140/90 mm Hg, raised 
plasma triglycerides (≥ 150 mg/dL; 1.7 mmol/L), and/or 
low HDL cholesterol (< 35 mg/dL, 0.9 mmol/L in 
men; < 39 mg/dL, 1.0 mmol/L in women), central 
obesity (males: waist to hip ratio > 0.9; females: 
waist to hip ratio > 0.85) and/or BMI > 30 kg/m2, 
microalbuminuria (urinary albumin excreation rate 
≥ 20 g/min or albumin/creatinine ratio ≥ 30 mg/g).1

According to the Adult Treatment Panel III 
defi nition, the metabolic syndrome is diagnosed in the 
presence of  any 3 of  the following 5 abnormalities: 
(1) waist circumference ≥ 102 cm (40 in) in men or           
≥ 88 cm (35 in) in women, (2) serum triglyceride levels 
≥150 mg/dL, (3) HDL-cholesterol level ≥ 40 mg/dL 
in men or ≥ 50 mg/dL in women, (4) blood pressure 
≥ 130/85 mm Hg, and (5) fasting serum glucose              
≥ 110 mg/dL.6 (Table 2)

Some other groups, such as the European Group 
for the Study of  Insulin Resistance (EGIR) and the 
American Association of  Clinical Endocrinology 
(AACE) have, at different times, presented their own 
criteria for the metabolic syndrome defi nition.7,8

The prevalence of  the metabolic in the adult 
population is estimated at 20-25%.9,10 There are 
differences according to race, gender and age. 

A recent analysis presented by the Third National 
Health and Nutrition Examination Survey (NHANES 
III), indicates that about 47 million Americans (23.7% 
of  the population) have the metabolic syndrome.10 

The highest rates are observed in Hispanics (Mexican 
American) and the lowest rates in black men. The 
prevalence of  the metabolic syndrome also increases 
with age, with a prevalence of  30% in adults about 40 
years old, and 40% in adults about 60 years old. 

The Strong Heart Study investigators estimated 
the prevalence of  the metabolic syndrome in American 
Indians and observed that it was more than twice as 
high as in the NHANES population: 43.6% in men 
45-49 years old as compared with 20.0% among 

NHANES III men and 567%  in women of   the same 
age group as compared with 23.1% among NHANES 
III women.11 

People of  Asian descent had a higher than average 
predisposition to develop the metabolic syndrome and 
at relatively low BMI levels.12 

US whites of  European origin appear to be 
more predisposed to atherogenic dyslipidemia, 
while US blacks of  African origin are more prone to 
hypertension, type 2 diabetes mellitus, and obesity 
and Hispanics and Native Americans appear to be 
especially susceptible to type 2 diabetes mellitus and 
tend to develop hypertension less often than blacks 
do.13

The components of  the metabolic syndrome have 
also different defi nitions in different countries.

In the United States, obesity in adults is defi ned as 
a body mass index (BMI) ≥ 30 kg/m2, and individuals 
with a BMI of  25-29 kg/m2 are considered overweight. 
Abdominal or central obesity is defi ned as a waist 
circumference ≥ 88 cm for women and ≥ 102 cm 
for men and has a better cardiovascular disease risk 
prediction than a given BMI level.14 The prevalence of  
obesity (BMI ≥ 30 kg/m) appears to be increasing in 
all US population segments, including children.15-17 

The degree and pattern of  body fatness at a 
given BMI level are different in different populations. 
At a given BMI, there is more body fat in Asian 
populations compared with white American or 
European populations, and there is  less body fat and 
more muscle for Pacifi c Islander populations.18,19 Asian 
Americans seem to gain abdominal fat preferentially. 
In Asian Americans and in South Asians, a substantial 
number of  risk factors associated with the metabolic 
syndrome (eg, insulin resistance, hypertension, and 
diabetes) have been observed in individuals with BMI 
levels < 25 kg/m2.20 

These multiple defi nitions for the metabolic 
syndrome have caused confusion and made it diffi cult 
to compare the data from studies where different 
defi nitions have been used to identify the syndrome. 

On April 14th 2005, in Berlin, a new and clinically 
accessible defi nition of  the metabolic syndrome 
was presented for the fi rst time, by the International 
Diabetes Federation (IDF).21 The new defi nition was 
the result of  a global consensus statement.  Present 
at the meeting were experts in the fi elds of  diabetes, 
cardiology, lipidology, public health, epidemiology, 
genetics, metabolism and nutrition from six continents. 
The new defi nition is based on earlier defi nitions 
proposed by the WHO and NCEP ATP III, but is 
easiear to apply in clinical practice, as it avoids the need 
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for expensive measurements, that are usually used in 
research studies. 

The IDF defi nition of  the metabolic syndrome 
requires the presence of  central obesity, plus two of  the 
following four additional factors: raised triglycerides, 
reduced HDL cholesterol, raised blood pressure, or 
raised fasting plasma glucose level. For the fi rst time, 
the defi nition of  central obesity includes gender and 
ethnicity-specifi c cut-points for waist circumference. 
(Table 1)



The new IDF consensus statement includes 
recommendations for additional criteria to be included 
in research and epidemiological studies of  the 
metabolic syndrome. It consideres that both abnormal 
abdominal fat distribution and insulin resistance are 
potential and inter-related causes of  the metabolic 
syndrome. 

   is a prerequisite 
risk factor for the diagnosis of  the syndrome in the 
new defi nition. It can be easily assessed using waist 
circumference and is independently associated with 
each of  the other metabolic syndrome components 
including insulin resistance.22,23 

 , which is diffi cult to measure 
in day-to-day clinical practice, is not an essential 
requirement.24

  is characterised 
as a combination of  raised triglycerides (TG), low 
concentrations of  HDL-c, elevated apolipoprotein B 
(ApoB), small dense LDL and small HDL particles. 
All of  these lipidic abnormalities are independently 

atherogenic.25 Their combination is commonly 
observed in patients with type 2 diabetes. Low HDL-c 
and high TG levels are frequently found in patients with 
insulin resistance, with or without type 2 diabetes, and  
are risk factors for coronary heart disease (CHD).26-28

Central obesity is most easily appreciated by 
measuring the waist circumference. The cut-points 
for waist circumference are gender and ethnic group, 
but not country of  residence specifi c. (Table 2) The 
IDF consensus group strongly recommends that, for 
epidemiological studies and, wherever possible, ethnic 
group specifi c cut-points should be used for people of  
the same ethnic group wherever they are found. For 
example, the criteria recommended for Japan should 
also be used in expatriate Japanese communities, 
regardless of  place and country of  residence.29



The IDF consensus group identifi ed a number 
of  other parameters that appear to be related to 
the metabolic syndrome. (Table 3) These should be 
included in research studies in order to determine 
their predictive power  for cardiovascular disease 
and/or diabetes. The use of  these additional factors 
in research will also allow further modifi cation of  the 
defi nition if  necessary and the validation of  the new 
clinical defi nition in different ethnic groups.

In my opinion, the IDF consensus group 
defi nition of  the metabolic syndrome should   be 
adopted worldwide, as it is very clear and easy to 
use, both in clinical practice and in epidemiological 
studies. These will permit the clinical diagnosis of  the 





≥

≥



≥





<

<



≥≥



≥







 

 ≥

 ≥

 ≥

 ≥

 ≥

 ≥

 ≥

 ≥

 ≥

 ≥









 










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metabolic syndrome by general practitioners, an early 
identifi cation of  patients at considerably increased risk 
of  developing cardiovascular disease and/or type 2 
diabetes and will assess the impact of  treatment of  all 
the components of  the syndrome on cardiovascular 
disease risk.






Once the diagnosis of  the metabolic syndrome is 
confi rmed, the management of  this condition should 
be aggressive and uncompromising, in order to reduce 
the risk of  CVD and type 2 diabetes. 

Early recognition of  the metabolic syndrome 
represents an opportunity for risk recognition, 
as overweight/obesity and physical inactivity are 
reversible and the individual components of  the 
metabolic syndrome are also modifi able. 

Management of  the metabolic syndrome consists 

primarily of  2 strategies: modifi cation of  the root 
causes and treatment of  the metabolic risk factors. 

Modifi cation of  the root causes includes weight 
reduction and increased physical activity. Treatment 
of  the metabolic risk factors includes treatment of  
atherogenic dyslipidemia, elevated blood pressure, 
prothrombotic state, and underlying insulin 
resistance. 

We have to keep in mind that all of  the components 
of  the metabolic syndrome may be improved with 
weight reduction and increased physical activity, and 
that until now there are no randomized clinical trials 
available to show a reduction in morbidity and mortality 
following treatment of  the metabolic syndrome per se. 

Theoretically, aggressive treatment to control to 
optimal levels elevated blood pressure and dyslipidemia 
in individuals with metabolic syndrome , could result 
in the prevention of   about 80% of  cardiovascular 
events.30 

It is recommended that patients with diagnosed 
metabolic syndrome  should undergo a full 
cardiovascular risk assessment in conjunction with the 
following:


The primary management for the metabolic 

syndrome consists in a  healthy lifestyle promotion.21 

This includes:
• moderate caloric restriction, with the goal to 

achieve a 5–10 %  loss of  body weight in the fi rst 
year;

• moderate increase in physical activity;
• change in dietary composition;
• smoking cessation.
The results of  Finnish and American prevention 

of  diabetes studies have shown that a small weight 
loss may bring  marked clinical benefi ts in terms of  
preventing or delaying by several years the conversion 
to type 2 diabetes in high-risk individuals with glucose 
intolerance who were, generally, obese.31,32

Nutritional recommendations call for a low intake 
of  saturated fats, trans fats, and cholesterol; reduced 
consumption of  simple sugars; and increased intakes 
of  fruits, vegetables, and whole grains. Extremes 
in intakes of  either carbohydrates or fats should be 
avoided.

Regular and moderate physical exercise has been 
shown to improve several metabolic risk factors and is 
associated with a reduction in the risk of  developing 
many chronic diseases. The standard exercise 
recommended is a daily minimum of  30 minutes 
of  moderate-intensity physical activity. Progressive 
increase of  the level of  physical activity appears to 

 



















 





























 











 



 
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enhance the benefi cial effect. In order to help the 
patients to initiate and maintain a regular exercise 
regimen, they should be advised to use   multiple short 
(10- to 15-minute) bouts of  activity (brisk walking), 
avoiding common sedentary activities in leisure time 
(television watching and computer games). They may 
purchase simple exercise equipment for the home (eg, 
treadmills) and add regular exercise into daily schedule 
(eg, brisk walking, jogging, swimming, biking). More 
exercise (1 hour daily) is even more effi cacious for 
weight control.


In case lifestyle changes are not effi cient enough 

and in patients at high risk for CVD, drug therapy is 
required to treat the metabolic syndrome. We do not 
know yet whether we have to treat the underlying 
mechanisms of  the metabolic syndrome as a whole or 
to treat the individual components of  the syndrome 
and thereby to reduce the impact of  all these risk 
factors on metabolic and cardiovascular consequences. 
It is expected that a reduction in the individual risk will 
reduce the overall impact on CVD and diabetes risk.

Atherogenic Dyslipidemia
Asociated with lifestyle modifi cation, several 

drugs may be considered in patients with atherogenic 
dyslipidemia. As emphasized by ATP III, the primary 
target of  lipid lowering therapy is the reduction of  
LDL cholesterol.  Several clinical trials have confi rmed 
the benefi t of  statin therapy.6 Fibrates also improve 
all components of  atherogenic dyslipidemia and 
reduce the risk for CVD.28 In special circumstances, 
the combination of  fi brates with statins may be 
useful, but with a higher risk for myopathy.34 There are 
many reports of  severe myopathy occurring from the 
combination of  statin plus gemfi brozil. Gemfi brozil 
interferes with catabolism of  statins in the liver, which 
can raise statin blood levels, thereby predisposing 
to myopathy. Fenofi brate, which does not adversely 
interact with statin catabolism, may be safer to use 
in combination therapy. Comination of  nicotinic 
acid with statins may also be promising in patients 
with metabolic syndrome. Higher doses of  nicotinic 
acid can raise plasma glucose levels. Therefore, if  
nicotinic acid is used in patients with impaired glucose 
metabolism, its dose should be kept relatively low (eg, 
1 to 2 g per day).35

Elevated Blood Pressure
No particular antihypertensive agents have been 

identifi ed as being preferable for hypertensive patients 
with metabolic syndrome, but some of  them should 
be avoided, because of  metabolic adverse effects. 
For example, diuretics and beta-blockers may worsen 

insulin resistance and atherogenic dyslipidemia. For 
thiazide diuretics, doses should be kept relatively 
low in accord with current recommendations. 
Beta-Blockers are cardioprotective in patients with 
established coronary heart disease and are no longer 
contraindicated in patients with type 2 diabetes.
We should choose betablockers that do not increase 
insulin resistance and are neutral on lipid metabolism, 
e.g. Carvedilol or Nebivolul.  Angiotensin-converting 
enzyme inhibitors and angiotensin receptor blockers are 
useful antihypertensive drugs, and some clinical trials 
suggest that they would have advantages over other 
drugs in patients with diabetes. At this time, however, 
the majority of  clinical trials indicate that most of  the 
risk reduction associated with antihypertensive drugs 
is the result of  blood pressure lowering alone.35

Insulin Resistance and Hyperglycemia
There are some interesting theories that suggest 

that using drugs that reduce insulin resistance one could 
delay the onset of  type 2 diabetes and reduce CVD 
risk in patients with metabolic syndrome. Metformin 
therapy in patients with prediabetes prevented or 
delayed the development of  diabetes, as showen by The 
Diabetes Prevention Program. Data regarding the use 
of  the thiazolidinedione troglitazone, a PPAR- gamma 
nuclear receptor agonist, suggested a similar effect, 
but this drug has been withdrawn from commercial 
use. Although insulin resistance is associated with 
increased CVD risk, neither metformin nor any of  
the thiazolidinediones now on the market have been 
shown to reduce the risk of  CVD in those with the 
metabolic syndrome, prediabetes, or diabetes.35  

Until now, no evidence is available to support the 
theory that the management of  insulin resistance with 
insulin-sensitizing agents in the absence of  diabetes 
would reduce CVD risk. That’s why these drugs can’t 
be recommended for anything other   than their 
glucose-lowering action. 

The main therapeutic goal remains the good 
glycemic control, by lifestyle changes and, if  necessary, 
by drug therapy. There is evidence suggesting that a 
reduction in A1C level to 7.0% or less will reduce 
CVD events. 


The prothrombotic state in patients with the 

metabolic syndrome is characterized by elevations 
of  fi brinogen, PAI-1, and possibly other coagulation 
factors. However, these are not measured routinely in 
clinical practice. The risk for thrombotic events can 
be reduced by aspirin therapy. The AHA currently 
recommends use of  aspirin prophylaxis in most 
patients whose 10-year risk for CHD is  about 10% 
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as determined by Framingham risk scoring, including 
patients with metabolic syndrome.36 


This condition is characterized by elevated 

cytokines (eg, tumor necrosis factor-α, and interleukin-
6) as well as by elevations in acute-phase reactants 
(CRP and fi brinogen).

C-reactive protein (CRP), a sensitive and reliable 
marker of  infl ammation and cardiovascular risk, is 
regulated by proinfl ammatory cytokines, especially IL-6.

CRP levels tend to be higher than normal in patients 
with the metabolic syndrome. An elevated CRP (over 
3 mg/L) is an emerging risk factor for CVD.6 The 
AHA and Centers for Disease Control and Prevention 
(CDC) suggest  the need for  CRP determination in all 
patients with metabolic syndrome, in order to assess 
their cardiovascular risk.37 The purpose of  CRP testing 
in an intermediate-risk patient (10-year risk for CHD 
in the range of  10% to 20%) is to fi nd those with high 
CRP levels whose risk category should be raised to 
high. In these patients, the recommendations are to 
intensify lifestyle therapies, to use low-dose aspirin, 
and to set lower LDL goals. 

AHA/CDC guidelines emphasize that CRP 
testing still remains optional and is not recommended 
routinely, because the magnitude of  its independent 
predictive power remains uncertain.38

Regading the therapeutic options of  the metabolic 
syndrome, I would like to mention the new generation 
of  dual PPAR agonists which interact with both 
PPAR alpha and gamma receptors, thereby combining 
lipid and glycaemic effects. Some of  these combined 
PPAR agonists are presently being examined in phase 
II and III trials, such as muraglitazar and tesaglitazar. 
However, safety parameters should be carefully 
monitored such as weight gain, heart failure induction 
and even carcinogenesis in rodents. To overcome these 
unfavourable effects, several laboratories are now 
focusing on partial PPAR α/γ activators, which may 
combine the benefi cial metabolic effects with fewer 
undesirable side effects.

Potential future therapies for the metabolic 
syndrome include incretin mimetics, dipeptidyl 
peptidase IV inhibitors, protein tyrosine phosphatase 
1B inhibitors, and endocannabinoid receptor blocking 
agents.21
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