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Definition
• The metabolic syndrome is a constellation of 

interrelated risk factors of metabolic origin—
metabolic risk factors—that appear to directly 
promote the development of atherosclerotic 
cardiovascular disease (ASCVD).

• Another set of conditions, the underlying risk 
factors, give rise to the metabolic risk factors. 

• Diagnostic criteria to in general include a 
combination of both underlying and metabolic risk 
factors.



• Many investigations confirm that multiple 
cardiovascular risk factors of endogenous 
origin commonly aggregate in one individual.

• This aggregation was originally observed 
many years ago (Kylin 1923; Vague, 1947).

• More recently, several terms have been 
proposed to describe this clustering: 
metabolic syndrome (Bjorntorp, 1992); syndrome 
X (Reaven, 1993); the “deadly quartet” (Kaplan , 
1989); insulin-resistance syndrome (DeFronzo, 
1991; Stern, 1994), and hypertriglyceridemic waist
(Lemieux, 2000).

• The term metabolic syndrome is most 
commonly used in the cardiovascular field 
(Alberti & Zimmet, 1998)



• Although the metabolic syndrome is often referred to 
as a discrete entity, it is important to recognize that it 
is a syndrome and not a defined uniform entity. 

• No single pathogenesis has been elucidated, nor 
may one exist. 

• Thus, the syndrome could range from a cluster of 
unrelated risk factors to a constellation of risk factors 
linked through a common underlying mechanism. 

• From a clinical standpoint, presence of the metabolic 
syndrome identifies a person at increased risk for 
ASCVD and/or type 2 diabetes mellitus. 

• Eventually, a better understanding of the specific 
cause(s) of the syndrome may provide an improved 
estimate of risk of developing ASCVD or type 2 
diabetes mellitus for individuals. 

• For now, however, the presence of the syndrome is a 
more general indicator of higher risk for these 
conditions.





Underlying risk factors

• abdominal obesity
• insulin resistance
• physical inactivity
• aging



Metabolic risk factors

• atherogenic dyslipidemia (elevated serum 
triglyceride and apoB, increased small LDL, 
and a reduced level of HDL-C)

• hypertension
• elevated plasma glucose or diabetes
• prothrombotic state
• proinflammatory state



The Prothrombotic StateThe Prothrombotic State

• High levels of plasmoginogen activator 
inhibitor

• Increased risk of CHD
• Positive relationship between PAI-1 and 

plasma triglycerides.
• High levels of fibrinogen are associated 

with MS which increases risk of clotting.



The Proinflammatory StateThe Proinflammatory State

• High levels of C-reactive protein (CRP)
• Significant risk factor for CHD
• CRP is present in atherosclerotic tissue
• Inhibits the production of nitric oxide
• Stimulates the production of adhesion 

molecules in endothelial tissue
• Considered as a target for therapy













AHA/NHLBI 
criteria for
metabolic
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Therapeutic Goals and Recommendations for Clinical
Management of Metabolic Syndrome
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Sindrome metabolica, deficit cognitivi Sindrome metabolica, deficit cognitivi 
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Conclusions
• 1. The metabolic syndrome is a term for a constellation of endogenous

risk factors that increase the risk of developing both ASCVD and type 2 
diabetes mellitus.

• 2. The syndrome is not a discrete entity known to be caused by a single 
factor. Moreover, it shows considerable variation in the components
among different individuals. This variation is even greater among
different racial and ethnic groups.

• 3. In the United States, the syndrome is strongly associated with the 
presence of abdominal obesity.

• 4. The metabolic syndrome is a secondary target for reducing
cardiovascular events. Smoking cessation, lowering the levels of LDL-C, 
and blood pressure management are primary targets for risk reduction.

• 5. Lifestyle interventions are the initial therapies recommended for
treatment of the metabolic syndrome. If lifestyle change is not sufficient, 
then drug therapies for abnormalities in the individual risk factors may be
indicated.

• 6. To date, there is insufficient evidence for primary use of drugs that
target the underlying causes of the metabolic syndrome.

• 7. Considerable additional research is needed to better refine the most
appropriate therapies for individuals with the metabolic syndrome.



Slide Source
LipidsOnline

www.lipidsonline.org

ConclusioniConclusioni

La sindrome metabolica predice lo sviluppo di malattie
cardiovascolari e diabete mellito 

L’obesità caratterizza la maggior parte dei soggetti 
con sindrome metabolica 

La terapia iniziale della sindrome metabolica consiste
nella restrizione dietetica e aumento dell’attività fisica 

Trattamento farmacologico delle ipercolesterolemie 
LDL (150 mg/dl) e stretto controllo della pressione
arteriosa sistemica nei soggetti diabetici 

Attenta valutazione dei fattori di rischio
cardiovascolare nei soggetti con decadimento
cognitivo
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