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Abstract

v

In the last years we have learned a lot about the
pathopysiology of a cluster of the diseases called
Metabolic Syndrome but currently an excit-
ing discussion debates the Metabolic Syndrome
in a light of a mystery of medicine or a clinical
paradigm with a controversary about diagnostic,
treatment or preventive procedure. There is now
convincing evidence that prevention is the most
important and effective way to reduce the per-
sonal and socio-economic burden of the Meta-
bolic Syndrome and its associated complications.

Still, it is currently not clear how to implement
preventive interventions into clinical practice
but will require an integrated and transdiscipli-
nary approach on an international level in order
to efficiently reduce premature morbidity and
mortality. Nevertheless, global strategies are still
lacking but are needed to tackle inequalities in
health between industrialized countries and the
developing world. A global health strategy has to
take into account political, epidemiological, envi-
ronmental, infrastructural and genetic aspects.
The Metabolic Syndrome is not a mystery - itis a
clinical paradigm and global challenge.

The global metabolic challenge

v

Over the last 100 years, scientific innovation has
led to a revolution in our understanding of the
causes of chronic diseases and our ability to pre-
vent and treat diseases [1,2]. This revolution has
primarily improved health and well-being in
industrialized countries. In developing countries,
the situation is markedly different. Parallel with
globalization pronounced changes in the human
environment and in human behavior and life-
style have resulted in escalating rates of both
obesity and diabetes [3,4]. The more prevalent
sedentary lifestyle and the globalization of “fast”
and overly rich nutrition have promoted the
development of risk factors for the Metabolic
Syndrome and the development of diabetes [5].
The risk factors are well-known: obesity, visceral
adiposity, physical inactivity, and unhealthy diet.

Type 2 diabetes is an epidemic

v

The dramatic increase in newly diagnosed cases
of type 2 diabetes and its complications have
developed into a major public health concern
affecting nearly all populations in developed and

developing countries [6]. The global prevalence
of type 2 diabetes is expected to double by the
year 2025. Patients with type 2 diabetes are at
increased risk of cardiovascular disease (coro-
nary heart disease and stroke), which is the prin-
ciple cause of death, disability, and excess health
care costs in diabetes. The patients with diabetes
are more likely to die from cardiovascular events
at its first event than their nondiabetic counter-
parts. Thus early diagnosis and prevention of
type 2 diabetes may prevent its costly complica-
tions, i.e., cardiovascular and renal diseases.

Type 2 diabetes as part of the
metabolic cluster

v

For the last 50 years we have observed an increas-
ing prevalence of a cluster of diseases — obesity,
type 2 diabetes, hypertension, and dyslipidemia —
which are closely interrelated and strongly depend
on environmental factors [7,8]. The association of
type 2 diabetes and cardiovascular disease has led
to the hypothesis that both arise from common
antecedent or common factors like insulin resist-
ance, obesity, dyslipidemia, hypertension etc., since
the latter rarely occur isolated in our patients.
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Based on extensive pathophysiological clinical and epidemio-
logical investigations, the paradigm of the Metabolic Syndrome
was developed and first published in a comprehensive review in
1981 [9], which is a source of constant controversial discussion
on the pathophysiology, the relevance of traits, and cutoff limits
for obesity and the Metabolic Syndrome up to the present day.
Later Gerald Reaven described this cluster of diseases in 1988 as
Syndrome X, and proposed that hyperinsulinemia is the patho-
logical interface between the distinct components and the Met-
abolic Syndrome [10]. Later, the World Health Organization
(WHO) modified this concept as Metabolic Syndrome and pro-
posed a definition which states that a person has the Metabolic
Syndrome if he or she has diabetes, impaired glucose tolerance,
impaired fasting glucose or insulin resistance, plus two or more
of the following abnormalities: high blood pressure, high trig-
lycerides and low HDL cholesterol, increased waist/hip ratio,
increased urinary albumin excretion rate, or increased albumin/
creatinine ratio [ 11]. One of the relevant problems regarding this
definition was that there is no simple clinically applicable test
for insulin resistance. In addition the third report of the National
Cholesterol Education Program expert panel on detection, evalu-
ation, and treatment of high blood cholesterol in adults (ATPIII)
proposed a new working definition of Metabolic Syndrome in
2001 based upon anthropometric measurements, blood pres-
sure and simple laboratory investigations like fasting blood glu-
cose, triglycerides, and HDL-cholesterol which could easily be
estimated [12]. Thus, ATPIII has considered the Metabolic Syn-
drome as coronary heart disease risk equivalent. In 2005 the
International Diabetes Federation established its own definition
of the Metabolic Syndrome. Accordingly, to be diagnosed with
the Metabolic Syndrome a person must have central obesity,
plus any two of the following four factors: (1) increased triglyc-
eride level, or (2) low HDL cholesterol or specific treatment for
lipid abnormality, or (3) high blood pressure or adequate treat-
ment increased fasting plasma glucose, or (4) previously diag-
nosed type 2 diabetes [13,14]. The limiting step is that ethnic
specific values for central obesity are not available for each pop-
ulation.

Controversial pathophysiology

v

The Metabolic Syndrome is currently undergoing vivid exciting
debates by discussing it in the light of a mystery of medicine or
a clinical paradigm [8]. Recently, abnormalities in postprandial
regulation in connection with the Metabolic Syndrome have
become a hot topic in metabolic research [15-17]. There is now
convincing evidence that the Metabolic Syndrome develops in
conjunction with complex derangements in hormonal [18,19]
and metabolic regulation [20,21]. Central obesity has been
labeled to be a precondition for the diagnosis of the Metabolic
Syndrome by the IDF. Visceral obesity together with insulin
resistance and low grade inflammation seem to provide the
foundation for the development of type 2 diabetes and athero-
sclerotic vascular disease. Furthermore, food intake leads to a
complex immune response which may activate low grade
inflammation [22]. Summarizing the current discussion, the
Metabolic Syndrome is seen as endocrine [23], nutritional [24],
cardiovascular, metabolic [25], behavioral [26-28], and ethnicity
driven disease [29] as well as in its preventive aspects. This fruit-
ful discussion about the Metabolic Syndrome has just started
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calling for a clearer and global definition taking ethnic differ-
ences into account.

The Metabolic Syndrome can be prevented

v

The Metabolic Syndrome is becoming a global challenge. The
most efficient way to manage the Metabolic Syndrome and its
complications is to prevent it from developing [3]. Currently,
numerous prevention and disease management concepts exist
worldwide which can be implemented into clinical practice [30].
Most of the evidence regarding the prevention of the Metabolic
Syndrome derives from the diabetes preventions studies.
Several studies have convincingly demonstrated that prevention
of type 2 diabetes is possible. The best approach for preventing
diabetes is still not clear, but there is overwhelming evidence
that up to 60% of new developing diabetes can be prevented or
delayed through lifestyle modification and/or pharmacological
interventions in high risk individuals [31-34]. These studies
have showed in the past years that lifestyle intervention,
addressing diet and exercise, could reduce the risk of progress-
ing from impaired glucose tolerance (IGT) to diabetes by 43 and
58 %, whereas the oral hyperglycemic drug metformin reduced
the risk by 31% only [31]. The preventive intervention seems to
be more effective in elderly and obese [31,32]. Furthermore it
was shown that acarbose [33], troglitazone [35] and orlistat [36]
significantly decreased progression of impaired glucose toler-
ance to diabetes. These findings were recently confirmed by the
Indian Diabetes Prevention Program (IDPS) [37]. By extrapolat-
ing these data to the European population we can expect a 50—
60% reduction in the diabetes risk - if we are able to implement
efficient diabetes prevention programs [30]. While these find-
ings offer the evidence-base for the development of commu-
nity-based prevention strategies, it is necessary to learn how the
prevention of T2D works in “the real world” [38].

What are management aims in the prevention of
the Metabolic Syndrome?

v

With a better understanding of the pathogenesis of the Meta-
bolic Syndrome, the concept of primary prevention has emerged
and we have overwhelming evidence that we can prevent or
delay the progression of the syndrome [39]. Prevention of the
disease is our only chance to alleviate the ever growing burden
of diabetes mellitus. By knowing this, our first aim is to reduce
the incidence of diabetes among those who are at high risk or
having the Metabolic Syndrome. Further, the effect should be
maintained over a long time, and this should ultimately reduce
the associated burden of the disease in terms of micro- and mac-
rovascular complications.

To achieve these goals it is necessary to answer the following
questions: 1. How do people with the Metabolic Syndrome
receive the necessary information and motivation to change life-
style - and what intervention is the best one? 2. What is the best
way to maintain lifestyle changes over a long time [30] and how
can we manage and control the quality of the intervention?
Additionally, the potential intervention should be accessible to
the general population on a national level calling attention to
people at risk for diabetes. Furthermore, it is necessary to take
into consideration the health care and reimbursement system
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and issues of professionalism - to decide who is the professional
to carry out the lifestyle intervention [30,40].

It is unrealistic to believe that the increasing trend in the preva-
lence of diabetes can be reduced by focusing solely on high risk
subjects. A feasible model of action is a program that achieves a
proportionally slower diabetes incidence over time and able to
maintain metabolic changes after discontinuation of the inter-
vention [38]. In addition, a population strategy aiming at the
promotion of health addressing healthy diet and physical activ-
ity is required to reduce the number of high risk subjects most
likely to develop diabetes.

How to control the quality of the intervention?

v

The key factors in performing high quality intervention are con-
tinuous evaluation and quality control [41]. Therefore, a contin-
uous system of quality management and reporting needs to be
established. This can become a key criterion for the success or
failure of the intervention. One option is the long term measure-
ment of blood pressure and waist circumference to be chosen
for quality control and an independent evaluation. Prevention of
the Metabolic Syndrome means reduction of risk factors like
blood pressure and waist circumference. The latter were associ-
ated with the intervention effect in previous intervention stud-
ies. Monitored on a regular basis, both parameters may reflect
changes in risk and lifestyle as induced by the intervention
[30,42]. With such a procedure, a transparent feedback is pos-
sible both to the person receiving the intervention and the pre-
vention manager. The advantage of the quality control is an early
identification of nonresponders who can be quickly allocated for
a booster intervention [30]. Furthermore, the evaluation of the
mentioned parameters can be used to establish a “pay for per-
formance” model [30].

How to maintain the effect?

v

Several investigations in the past showed that time-limited
interventions aiming to change lifestyle fail to reach a continu-
ous lifestyle change [30,38]. It is a matter of human nature to be
motivated at first but fail to maintain over long periods [3]. How-
ever, in the extended follow-up of the Finnish Diabetes Preven-
tion Study, beneficial lifestyle changes and the corresponding
reduction in diabetes risk were sustained over a long period of
time [43-45]. The long term motivation to maintain lifestyle
changes needs to be the main target of the prevention manage-
ment concept. Therefore, after the initial intervention it is nec-
essary to provide a regular contact scheme with at least monthly
intervals to strengthen the motivation of the participating per-
sons [30]. This can include written “newsletters”, telephone
counseling and booster, assisted problem management, contin-
uous support including websites, regular interactive email
newsletters, optional booster sessions, and assistance to explore
the environment for physical activity [46]. Furthermore, regular
quality control measurements are ideal for a personal feedback
which should assist the individual in sustaining the achieved
lifestyle change [29,30].

Mini Review

Conclusion

v

Prevention is the only way to reduce the personal and socio-eco-
nomic burden of the Metabolic Syndrome and its associated
complications. The scientific evidence supporting primary pre-
vention by lifestyle intervention and translations of study strat-
egies into national prevention programs is compelling. Still, it is
currently not clear how to implement these intervention meth-
ods. The successful implementation of prevention programs for
the Metabolic Syndrome requires an integrated and transdisci-
plinary approach on an international level in order to efficiently
reduce premature morbidity and mortality. We need to accept
that the Metabolic Syndrome is not a disease; it is a symptom of
a much larger problem - the adaptation of our metabolism to
sedentary globalization [2]. Therefore, affordable strategies and
quality controlled programs are needed for primary prevention.
The health intervention may not only be focused to the Meta-
bolic Syndrome but should also address diseases like cardiovas-
cular disease, certain cancer types, and osteoporosis. Integration
of lifestyle intervention into current health care systems will
require a simple network of prevention managers and physi-
cians to provide effective programs of lifestyle intervention and
to implement quality controlled prevention strategies.
Nevertheless, global strategies are still lacking but are needed to
tackle inequalities in health between industrialized countries
and the developing world. A global health strategy has to take
into account political, epidemiological, environmental, infra-
structural, and genetic aspects [47-49]. The aim is to accomplish
the greatest benefit with available resources on a long-term per-
spective.

The Metabolic Syndrome is not a mystery - it is a clinical para-
digm and global challenge - we have to start to prevent it.
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