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Left ventricular hypertrophy and cardiovascular risk

Enrico Agabiti Rosei
Clinica Medica, University of Brescia, Italy

Data from the Framingham Study indicate that the prevalence of
LVH, assessed by electrocardiography, is low in the general
population (3%). The prevalence of LVH is significantly greater when
using of the more sensitive echocardiographic technique, increasing
from 5% in subjects younger then 30 years to 50 % in those older than
70 years. The Framingham study has also shown that the prevalence
of echocardiographic LVH is 15-20 % in mild hypertensive patients
and further increases in patients with more severe hypertension (1).
Left ventricular hypertrophy (LVH) in hypertension is initially a
useful compensatory process, that represents an adaptation to
increased ventricular wall stress; however, it is also the first step
toward the development of overt clinical disease.

The increase of LV mass with age might reflect the influence that
other risk factors exert with time on the development of LVH. The
relationship of echocardiographic LV mass with clinic blood pressure
is usually weak. Twenty-four hours blood pressure recordings have
shown a much closer correlation between LV mass and average daily
blood pressure. Significant non-hemodynamic contributors to the
increase in LV mass have been recognized: among them, age, sex,
race, body mass index, diabetes, dietary salt intake may strongly
contribute to determine who among hypertensive patients develop
LVH and to what degree LVM is increased. LVH seems to be
associated with an inflammatory state (as indicated by elevated CRP
levels), although the relationship appears to be mediated by comorbid
conditions. In fact, the coexistence of hypertension with diabetes
increases the prevalence of LVH. Moreover, insulin resistance and
high insulin levels are associated with the development of LVH in
hypertensive patients. Other major cardiometabolic risk factors,
notably hypercholesterolemia and hyperglycemia, may also modify
the extent of LVM and the prevalence of LVH in the hypertensive
population (2). A number of studies have demonstrated that in patients
with the metabolic syndrome the prevalence of organ damage, and in
particular of LVH, is increased. The increase in LV mass in MS has
been reported in various populations, including young individuals,
subjects from the general population (2), uncomplicated hypertensives
(3), and different ethnic groups.

Several methods are currently available for the assessment of LVH;
the techniques differ in cost, availability, sensitivity and sp601ﬁc1ty
Electrocardiography should be part of all cardiovascular screening



programs; however, despite its good specificity, the sensitivity for
LVH detection is low. Nonetheless LVH diagnosed by the Sokolow-
Lyon index or the Cornell voltage-duration product has been shown to
be an independent predictor of cardiovascular events (4,5).
Echocardiography is a specific, repeatable and far more sensitive
measure of LVH in comparison with EKG.

Proper evaluation includes calculation of LV mass according to
measurements of LV internal diameter and wall thickness. These
methods have been validated with measurements obtained at
necroscopic examination.

Although the relationship between LV mass and incidence of
cardiovascular events is continuous, ESH/ESC guidelines indicate that
the thresholds of 115 g/m2 BSA in men and 95 g/m22in women may
be used for conservative estimates of LVH (6).

Geometric adaptation of the left ventricle to increased cardiac load
may be different among patients. Concentric hypertrophy is
characterized by increased mass and increased relative wall thickness,
whereas eccentric hypertrophy is characterized by increased mass and
relative wall thickness < 0.42; concentric remodelling occurs when
there is increased thickness with respect to radius, in the presence of
normal LV mass. These LV geometric patterns are associated with
different haemodynamic characteristics, and peripheral resistances are
greater in patients with concentric geometry, while cardiac index is
increased in those with eccentric hypertrophy.

In addition echocardiography allows the measurement of other
parameters (regional and global LV systolic and diastolic function, left
atrium dimensions and volume), all associated with an increased
incidence of CV events.

LV mass measurement may be obtained by cardiac magnetic
resonance  (MRI), with a  higher reproducibility than
echocardiography; the improvement in reproducibility has relevant
practical implications, such as more precise detection of serial changes
in individual patients in a shorter time interval and smaller sample size
design in clinical trials targeting LVH regression during
antihypertensive treatment.

Prognostic value of LVH and its regression by treatment

A large number of studies have reported on the relationship between
LVH at baseline examination, measured either by EKG,
echocardiography or MRI, and the risk of subsequent morbid or
mortal cardiovascular events in clinical or epidemiological
populations. (4,5)

Despite electrocardiography has a low sensitivity for LVH detection,
LVH diagnosed by the Sokolow-Lyon index or the Cornell voltage-



duration product is an independent predictor of cardiovascular events
(4,5)

The direct measurements of LV mass by echocardiography has proved
to be a strong predictor of the risk of cardiovascular morbidity and
mortality; subjects with LVH consistently have 2 to 4 or more fold
higher rates of cardiovascular complications, independent from other
risk factors such as hypercholesterolemia, age, and blood pressure
measured in the clinic or by 24 hours blood pressure monitoring (4,5).
The prognostic significance of echocardiographic LVH has also been
demonstrated in patients with or without the metabolic syndrome
(2,7).

Concentric hypertrophy appears to carry the highest risk and eccentric
hypertrophy an intermediate risk.

The prognostic significance of changes in EKG criteria of LVH has
been demonstrated in the Framingham population, in high CV risk
patients, in hypertensives with isolated systolic hypertension or with
EKG-LVH (5).

Other observational, prospective studies have examined the potential
clinical benefits of regression of echocardiographic detectable LVH,
and have demonstrated that changes in LV mass, during treatment,
may imply an important prognostic significance in hypertensive
patients (4,5). These studies have clearly shown that subjects who
failed to achieve LVH regression or in whom LVH developed during
follow-up are much more likely to suffer morbid events than those in
whom LVH regressed or never developed.

Further information has been derived from the LIFE
echocardiographic sybstudy: in 930 patients with EKG LVH, a
decrease of 25 gr/m (i.e.one standard deviation) of LV mass index
was associated with a 20% reduction of the primary end-point,
adjusting for type of treatment, basal and treatment BP, and basal LV
mass index.

Changes in geometric adaptation seem to imply a prognostic value,
independent of changes in LV mass. The persistence or the
development of a concentric geometry during treatment have been
found associated to a greater incidence of cardiovascular events,
independent of changes in LV mass (8). The LIFE study has pr0V1ded
results that confirm the prognostic influence of LV geometry, i
addition to changes in LV mass.

The better prognosis associated to regression of LVH may be related
to the improvement of systolic and diastolic function, to the increase
of coronary flow reserve and to the decrease of cardiac arrhythmias.



In conclusion, a large amount of data indicates that assessment of
preclinical cardiac damage may represent a useful tool for a better
assessment of cardiovascular risk both for research and clinical
purposes.
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Chronic kidney disease and cardiovascular risk

Roberto Pontremoli, Francesca Viazzi, Giovanna Leoncini

Universita® degli Studi e IR.C.C.S. Azienda Ospedaliera
Universitaria San Martino-IST, Istituto Nazionale per la Ricerca sul
Cancro, Genoa, Italy

A cluster of abnormalities including hypertension,
dyslipidemia, abdominal obesity, and insulin resistance indicates the
presence of metabolic syndrome (MS). In Western countries MS is a
fairly common condition among the general population, and even
more so in subgroups at high cardiovascular risk such as obese,
hypertensive and diabetic patients, among whom it ranges from 30%
to 80% (1-3). The prevalence of MS is expected to rise even further
worldwide in the near future, and may well reach epidemic
proportions (4).

Another often asymptomatic condition, i.e., chronic kidney
disease (CKD), is becoming increasingly prevalent, mostly as a
consequence of longer life expectancy and exposure to traditional
cardiovascular risk factors (5, 6). When including the earliest stages of
disease, which have been clearly shown to entail significant worsening
of cardiovascular risk, the prevalence of CKD reaches 8-10% of the
general population in Western countries (7).

Both MS and CKD are major, independent forerunners of
cardiovascular diseases (8, 9). As a consequence, prevention or
prompt identification and aggressive treatment of these conditions is a
worldwide health priority. The direct and indirect costs of MS and
CKD are already relevant and likely to grow even further over the
next years (10). Few data are available on the relationship between
MS and renal impairment and they are almost exclusively limited to
the general population or to specific ethnic groups, such as Native
Americans, Australian Aboriginals, and Oriental populations (11-14),
while there are no reports on the relationship between CKD and MS in
hypertensive patients under specialist care. Previous studies on this
topic have often taken only single components of CKD into
consideration, e.g., urinary albumin excretion or glomerular filtration
rate (GFR). It is still unclear whether MS per se is related to CKD
beyond the contribution of its individual components. MS has been
found to be strongly associated with the presence of CKD, defined as
reduced GFR or increased urinary albumin excretion, in a large cohort
of hypertensive patients in Italy (15). This relationship was
independent of several potentially confounding factors, including age
and gender as well as individual components of MS. Furthermore, the
coexistence of MS and CKD was found to be highly frequent in high-



risk hypertensive patients. Upon assessment of estimated GFR and
urinary albumin excretion, approximately one half of the patients with
MS do show CKD and two thirds of those with CKD show MS.

Furthermore, the prevalence of microalbuminuria and/or low GFR
increases as the number of clinical traits of MS increased . Altogether,
these findings suggest a common pathophysiological link between MS
and renal dysfunction.
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Non Alcoholic Steatohepatitis and Cardiovascular risk

E. Bugianesi, MD PhD
Division of Gastro-Hepatology, Department of Medical Sciences,
University of Torino (Italy)

In the last few years several clinical and epidemiological studies have
convincingly associated hepatic steatosis with an increased risk of
developing the metabolic syndrome and its related complications, i.e.,
type 2 diabetes (T2DM) and cardiovascular disease (CVD), beyond
established predictors. Hepatic steatosis is currently named Non
Alcoholic Fatty Liver Disease (NAFLD), a term which encompasses a
wide spectrum of histological features, ranging from simple fatty liver
(fat infiltration >5% of hepatocytes with or without inflammation) to
nonalcoholic steatohepatitis (NASH), which is characterised by the
presence of steatosis, necroinflammation and/or fibrosis, and could
lead to cirrhosis '. Liver biopsy is the only reliable tool to diagnose
NAFLD, but non-invasive proxy markers (raised liver enzymes and/or
fatty liver at ultrasound (US) in the absence of viral and alcohol-
related liver disease) are usually used in clinical practice. Excess liver
fat is extremely common; as man / as 20% of adults in USA and other
Western countries have NAFLD > 3, while NASH may be present in up
to 3% of the general population and in L up to two thirds of individuals
with morbid obesity or type 2 diabetes °.

Patients with NAFLD have increased markers of subclinical
atherosclerosis (impaired flow-mediated vasodilatation and increased
carotid-artery intimal medial th1ckness) independent of obesity and
other established risk factors®, although this finding has been not
universally confirmed. This is "not surprising since the liver secretes
VLDL, C-reactive protein (CRP), fibrinogen and fatty liver is
associated with increased oxidized LDL and reactive oxygen species
(ROS), all factors linked to endothelial dysfunction and early
atherosclerosis.

Coronary risk factors tend to cluster in patients with NAFLD, who
exhibit more advanced carotid atherosclerosis compared with healthy
controls °. In an Italian study on type 2 diabetic patients, the
prevalence of coronary, cerebrovascular, and peripheral vascular
disease was remarkably higher among patients with US-fatty liver
than among those without, independent of traditional risk factors °. In
a community-based cohort of 2088 male workers, the presence of US-
diagnosed NAFLD was independently associated with an increased
prevalence of ischemic heart disease '. In patients consecutively
referred for elective coronary angiography, NAFLD was associated
with more severe coronary artery disease independently of established



risk factors ®. In a prospective study in 612 patients with clinical
indications for coronary angiogram, fatty liver prevalence was 58%
and was associated with cgronary artery disease (CAD) independently
of other metabolic factors . However, presence of fatty liver could not
predict cardiovascular mortality and morbidity in patients with
established CAD, although the follow up was rather short (87 weeks).
Cardiac fat, in partlcular epicardial, has been also a55001ated with
coronary calcification (CAC score) measured by CT '

Early autoptic studies have recognized the heart as an 1mportant site of
fat accumulation. Fat accumulates preferentially around the heart,
within or deep into the pericardium (i.e., epicardial fat), but mainly on
the external surface of the parletal pericardium within the
mediastinum '%. Excess adipose tissue in the mediastinum is increased
in rough proportion to BMI, but the strongest association is with
visceral adipose tissue (VAT) mass . Recent studies employing
magnetic resonance imaging (MRI) have recognized that a consistent
amount of triglyceride accumulates also inside myocardial cells
The accumulation of triglyceride in the myocardium and around the
heart of subjects with fatty liver is significant and may result from
fatty acid overflow to the heart because of a generalized condition of
ectopic fat excess. Heart and liver share the peculiarity of first-pass
organs into which FFAs drain from visceral fat depots , i.e. epicardial
and visceral adipose tissue, respectively. Epicardial and visceral fat
show similar biochemical properties, including a higher lipolytic rate.
Thus, hepatic fat content may represent an indicator of a generalized
condition of ectopic triglyceride deposition, also involving the cardiac
wall; in turn, lipids in the heart wall would be directly responsible for
myocardial insulin resistance and energy impairment.
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Obesity hypoventilation syndrome: co-morbidities and combined
treatment strategies

Miquel Ferrer

UVIIR, Servei de Pneumologia, Institut del Torax, Hospital Clinic,
IDIBAPS, Universitat de Barcelona, Barcelona, Spain. CibeRes
(CB06/06/0028). E-mail: miferrer@clinic.ub.es

Website: www.idibapsrespiratoryresearch.org

Excess weight and obesity are becoming a global epidemic that
affects millions of people in both developed and developing countries
and in all age-groups (1,2). Obese subjects have multiple
complications derived from excess weight, particularly affecting the
cardiovascular, endocrine and respiratory systems (3). The prevalence
of obesity (body mass index (BMI) >30 kg/m®) ranges between 9%
and 26% in patients admitted to 1ntenswe care units (ICU), whilst that
of morbid obesity (BMI >40 kg/m”) ranges between 1.4% and 7%
(4,5).

Respiratory involvement of the obese patient is complex (6)
and involves pulmonary abnormalities (decreased lung volumes,
increased respiratory resistance, decreased chest wall compliance),
impairment of central respiratory control and frequent sleep-related
breathing disorders. Although obesity is frequent in patients with
chronic obstructive pulmonary disease (COPD), asthma and sleep
apnoea-hyperpnoea syndrome (SAHS), a minority of obese subjects
develop obesity-hypoventilation syndrome (OHS). The OHS is
defined as a combination of obesity, daytime hypercapnia (PaCO, >45
mm Hg) and sleep-disordered breathing after ruling out other
disorders that may cause alveolar hypoventilation (7). It is a chronic
disease associated with respiratory and cardio-metabolic impairments
leading to a decrease in activities of daily life and social involvement,
increased health-related costs, and higher risks of hospitalization and
death (8.,9).

Although not well known, the prevalence of OHS increases as
the prevalence of obesity increases (9,10), with an estimated
prevalence of 0.3% to 0.4% in the general population, 10% to 20% in
patients with sleep-related breathing dlsorders and nearly 50% among
hospitalized patients with BMI >50 kg/m®. Despite its established
severity compared with eucapnic obesity, OHS is largely under-
recognized, with only one-third of patients actually diagnosed when
hospitalized for acute hypercapnic respiratory failure (AHRF) (7,11-
13).

13-



Patients with OHS often present exacerbations of their
respiratory symptoms that, like COPD, require hospitalization due to
AHRF that may require ventilatory support. There is extensive
evidence on the efficacy of non-invasive ventilation (NIV) in patients
with severe COPD exacerbations and AHRF with respiratory acidosis
(14,15). Several reports have shown that OHS is the second most
frequent indication, after COPD, for NIV treatment among
hospitalized patients with AHRF (16-18). The forecast increase in the
incidence of obesity may lead to an increase in OHS in the coming
years, with increased hospital admission required for these patients.
However, there are no randomized controlled trials and very few well
designed studies addressing the question of efficacy of NIV in AHRF
due to OHS. Until recently, available studies were retrospective and/or
case studies including a limited numbers of patients (19-21). These
studies, aiming to demonstrate the impact of NIV on mortality,
included patients for whom NIV was initiated both in acute and
chronic settings, which clearly correspond to distinct OHS
phenotypes. Nevertheless, NIV is frequently used in patients with
OHS, particularly during stable clinical condition (22,23) but also
during episodes of AHRF (24), with acceptable rates of success.

We recently described the outcomes of 173 patients treated by
NIV for AHRF due to OHS (25). Only 9% of them were chronically
treated at home by continuous positive airway pressure (CPAP) or
NIV prior to admission, although 65% had already been admitted to
an ICU, probably for similar episodes of AHRF. These data
emphasize the importance of a better awareness of OHS and
systematic screening for hypercapnia in patients with obesity,
particularly in primary care settings and obesity clinics. A sensitive
and inexpensive marker in obese patients is serum bicarbonate; a level
greater than 27 mmol/L is associated with a high prevalence of OHS
and should lead to the patient’s referral to a respiratory physician (9).
Early diagnosis is a crucial issue. Patients in whom NIV is initiated in
acute conditions are more likely to have developed cardiovascular
complications related to OHS, thus increasing the risk of multiple
organ failure and death at the time of acute respiratory failure (7,13).
In our study we compared these 173 patients with OHS and 543
COPD patients with AHRF (25). Among patients with COPD
included, 34% were obese, and 28% had associated SAHS (“overlap
syndrome”).

Compared with COPD for whom NIV represents standard care
in AHRF (14,15), patients with OHS exhibited less late NIV failure,
less readmission to the ICU, and better survival. However, both 1-year
survival adjusted for confounding variables and 1-year hospital
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readmission following AHRF were similar to that of patients with
COPD. Patients with OHS are thus clearly responsive to NIV. The
pathophysiology of OHS results from complex interactions between
various sleep breathing disorders (i.e., obstructive sleep apnoea [OSA]
and REM sleep hypoventilation), increased work of breathing as a
result of a decreased thoracoabdominal compliance, and altered
ventilatory drive. All these mechanisms are successfully addressed by
NIV, and patients with OHS were even more effectively treated for
their AHRF than were patients with COPD.

Patients with COPD who have survived an episode of AHRF
that required NIV have poor long-term outcome, with mortality rates
at 1 year approximately 50% in several published series (26,27); this
I-year mortality rate was 31% in our series (25).The short-term and
long-term outcome of patients with OHS treated with NIV is
consistently better in published series (13,19,25). The different
pathophysiology of COPD and OHS, with marked inflammatory
activity in patients with advanced COPD (28) may explain the
different long-term outcomes between both types of patients. An
exception to this good outcome of patients with OHS was recently
reported in patients with “malignant” OHS (21). In thls study, patients
were extremely obese, with a mean BMI of 48 kg/m”, with a very high
frequency of dlabetes metabolic syndrome and cardiac and hepatic
co-morbidities.

In our study, only 55% of patients with OHS studied were put
on a long-term positive pressure ventilatory support (CPAP or NIV) at
home, and a very few, 10%, were treated by NIV (25). Clinical
guidelines and consensus statements recommend long-term NIV use
in patients with OHS. Open studies show that long-term NIV for OHS
suppresses respiratory events during sleep, normalizes sleep structure,
and restores daytime vigilance (29,30). Much higher survival rates (1-
year survival above 90%) have been reported for patients with OHS
treated by NIV (7,12,13,23,31), potentially explained by a decrease in
incident cardiovascular events, and when comparative data were
available, survival was much higher than for patients with COPD
treated by NIV. Survival data from our study (25) were similar to
those reported by other authors (12) in untreated patients with OHS.
This strongly suggests that long-term NIV should be systematically
proposed at home after an episode of AHRF in patients with OHS.
Oxygen therapy alone is not appropriate when taking into account the
underlying mechanisms for hypoventilation in OHS (32) but remains
overused as demonstrated by the 39% of patients with OHS on long-
term oxygen therapy before their admission for ARHF in our study
(25). After an episode of AHRF, patients with OHS should be re-
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evaluated on a regular basis. When normalization of PaCO, and
resetting of the respiratory centres is achieved by NIV, a proportion of
OHS could be protected from respiratory failure by the use of simple
CPAP therapy. ICU and respiratory physicians should favour the
implementation of clinical pathways allowing an easy transition from
ICU to home NIV treatment.

In conclusion, patients with OHS can be treated with NIV
using a similar protocol to that used in patients with COPD during an
episode of AHRF, with high efficacy in both groups of patients. A
better screening for patients with OHS is necessary to reduce the delay
of NIV initiation and avoid episodes of AHRF. NIV appears at least as
effective in acute conditions as in COPD. A step forward would be to
improve the link between the acute initiation of NIV and long-term
care. OHS requires a multimodal therapeutic approach including home
NIV/CPAP, rehabilitation programs with physical training, weight
loss, lifestyle changes, and appropriate medication to further control
cardiovascular risk factors.
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Adipokines: a novel link between adiposity and carotid plaque
vulnerability

Nikolaos PE Kadoglou, MD, MSc¢, PhD
University of Athens

Obesity is a risk factor for atherosclerotic complications, such as
coronary artery disease (CAD) and stroke. Understanding the
mechanism linking obesity to atherosclerosis is critical for its
prevention and treatment. Many pro-inflammatory adipose tissue
derived factors, known as adipokines, are most likely to play an
important role in the atherosclerosis development and progressionl.
On the other hand, the pharmaceutical modulation of those
adipokines, using either statins or insulin sensitizers, has mostly
exerted favorable results2. Whether the latter effects are related to
beneficial clinical outcomes is under investigation.

Stroke is one of the most common causes of mortality and disability in
the Western world. It is well established that carotid atherosclerosis
highly predisposes to cerebral ischemic events and mounting evidence
correlates carotid plaque texture with its stability3. The latter is
characterized by high inflammatory burden, large lipid core, thin
fibrous cap. Among predisposing risk factors to plaque rupture or
plaque erosion, inflammatory mediators, like cytokines, possess
predominant role. Up to now, cytokines have been extensively studied
in terms of carotid plaque vulnerability.

Notably, their circulating levels seem to mirror the inflammatory
burden and the risk of rupture of the atherosclerotic plaques. For these
reasons, numerous studies have proposed several cytokines as
causative factors or bystanders of acute ischemic cerebrovascular
events. However, the minority of those studies investigated the
relationship between circulating cytokines and long-term clinical
outcomes.

Stabilization of carotid artery plaques by pharmacologic intervention
is a promising strategy for the prevention of ischemic stroke. During
the last decade, pharmaceutical agents aiming at inflammation
modulation, as well as statins, appeared as potential candidates for the
primary and secondary prevention of cerebrovascular ischemic events
caused by carotid atherosclerosis. Nevertheless, additional large-scale
data are required4.

Despite some controversial results, a growing body of evidence has
mostly suggested the underlying link between adipokines, circulating
and fat-derivatives levels, and atherosclerosis. Most of adipokines
have shown pro-atherogenic properties, while other members seem to
be atheroprotective. Among adipokines members, a considerable
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relationship between the severity of angiographically-proven coronary
atherosclerosis and either low serum apelin levels or high visfatin
levels has been previously documentedS. A similar link was observed
in patients with either early or advanced stage of carotid
atherosclerosis implicating the association of adipokines with
atherosclerosis progressiono6.

Most recently, our research team demonstrated for first time that low
apelin and high visfatin serum levels were associated with carotid
plaque vulnerability in patients with carotid atherosclerosis7. In
addition to this, a 2-year atorvastatin treatment considerably
ameliorated carotid plaque echogenicity, apelin and visfatin serum
levels, providing a novel link between adiposity and carotid plaque
vulnerability.

Unambiguously, future studies will examine the prognostic
significance of adipokines members as biochemical means of carotid
atherosclerosis development and destabilization.
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Physical activity and circulating endothelial progenitor cells in
obesity
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Overweight, through an increased oxidative stress and inflammation,
has been demonstrated to determine a sub-clinical atherosclerosis, so
representing a susceptibility factor for the development of
cardiovascular events [1]. To date, the precise pathophysiological
mechanisms that link obesity with atherosclerosis are not well
defined; recently, a role for endothelial (EPC) and circulating
progenitor cells (CPC) has been reported. [2-3]. EPC and CPC are
released from the bone marrow into the circulation in response to
cytokines and other stimuli signalling tissue injury. These cells have
been demonstrated to be key player in restoration of injured
endothelium, either by integrating in the endothelial cell layer or by
secreting angiogenic growth factors [4]

In 2008, Muller-Ehmsen and colleagues demonstrated for the first
time that CPC were inversely related to body weight, body mass index
and waist circumference in a population of obese subjects, with a
higher prevalence of cardiovascular risk factors, such as diabetes,
hypercholesterolemia and physical inactivity [5]. Moreover, it has
been also reported that, by reducing the caloric intake through a
dietary intervention, the reduction of CPC and in particular of the
CD34+ subpopulation could be reversible [5]. More recently, in
addition, a study conducted in a limited sample of obese subjects
examined the effect of a dietary intervention on early outgrowth EPC
number and functional properties, by demonstrating that, after a 6
months of intervention, a significant weight reduction was able to
restore the functional capacity of EPC [6].

Actually, physical exercise is an important part of obesity treatment
concepts, by inducing and supporting fat mobilisation from adipose
tissue [7]. Over the past few years, research in the field of the effect of
physical activity on stem cells’ mobilisation produced some
interesting findings. In fact, physical exercise has been reported to
augment the number of both CPC and EPC in coronary artery disease
patients as well as in athletes, showing a positive effect on stem cells’
mobilisation [8-9].

We reported the beneficial effects of a personalized physical activity
programme on EPC number as well as on weight reduction and body
composition of obese and overweight subjects [10]. Indeed, a 3-month
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intervention programme with physical activity was able to decrease
total weight and percentage of fat mass, by augmenting the number of
circulating EPC. Moreover, a significant correlation between the
decrease of percentage of fat mass and the increase of EPC,
suggesting a possible link between adipose tissue reduction and EPC
mobilization, has been also reported[ 10].

Our results were confirmed in a population of 29 overweight and
obese children who were randomly assigned to a 12-week supervised
after school combined exercise or to maintain their usual activities of
daily living during the study [11]. An increase in the percentage of
CPCs were observed in the after-school exercise group compared with
the control group. In addition carotid intima-media thickness
decreased after 12 weeks in the after school exercise group; this
increase in the number of EPC may be one of the component
mediating the beneficial effect of exercise training on cardiovascular
health in overweight and obese children [11].

On this basis, exercise interventions that improve endothelial cell
function are critical for defining effective approaches to prevent
atherosclerotic cardiovascular disease associated with obesity. It is
important to note that, intervention based only on physical activity,
and not on dietary modification need to be personalized according to
subjects’ variables in order to obtain a personalized prescription which
is able to obtain a moderate weight reduction and an increase of
progenitor cells.
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Uric Acid and cardiovascular risk
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Cardiovascular diseases are the major cause of death in the Western
world as a consequence of the extensive prevalence and the
inadequate control of cardiovascular risk factors in the general
population. Elevated levels of serum uric acid (SUA) are the
ethiological mechanism in the development of gout and is also
significantly associated with an increase in the relative risk of CV
diseases in addition with the more consolidated CV risk factors (e.g.
hypertension, lipid disorders, diabetes, etc). The hypothesis linking
uric acid with cardiovascular disease is well grounded in animal
models where the development in hyperuricemia is associated with an
increase in blood pressure that can be prevented by the use of xantine-
oxidase inhibitors leading to a decrease in serum uric acid. Similar
data have been published in humans and in partyicular in the
adolescent population where the levels of SUA are directly associated
with the blood pressure levels or the develoipment of hypertension
later in life. Data from observational studies and physiological
experiments suggest that there may be a causal relationship between
plasma levels of SUA and the incidence of cardiovascular and renal
disease. However, definetely convincing evidence remains elusive for
many different reasons that complicates the understanding of the
relationship between the study of SUA, its determinants and its
confounders. In particular among the confounders a prominent role is
played by statistical and methodological issues as well as by the
counfonding role of co-variates that might be also mediators of
biological pathways (e.g kidney) or might variably interact with
additional cardiovascular risk factors. In particular there is a
possibility that the levels of SUA must be considered only as the
marker of the oxidative stress associated with the activation of xantino
oxidase that is involved in its production. Thiw hypothesis might open
an interesting interpretation of the role of SUA in CV disease that
should involve a functional difference among patients whose plasma
levels of SUA ar due to an excessive production when compared to
subjects whose hyperuricemia is the consequence of a reduced renal
excretion or an exaggerated tubular re-absorption who would be more
prone to tissue deposion of urate and gout. However despite these
limitations in the methodological approach, the possible association
between s.uric acid and cardiovascular disease is well supported by
several epidemiological observation, can be reasonably explaind by a

_ 26—



mechanicistc approach and might be favorably modified by
appropriate treatment strategies involving both a biochemical and a
structural approach addressing the protection of target organ.
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Hyperuricemia: Pharmacologic Intervention
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Gout prevalence has been increasing in recent years and it is currently
one of the most common causes of inflammatory arthritis in most
industrialized countries (1). Gout is brought on by an abnormally high
concentration of uric acid in the blood (hyperuricemia), which
provokes deposition of sodium urate in the joints, either through
increased synthesis of uric acid, or through decreased capacity of the
kidneys to excrete such acid (1). If the crystals are dissolved
completely and no new crystals can form, then the condition is
controlled and signs and symptoms disappear, cured, although
increase of uric acid can recur if the urate lowering treatment is
discontinued with a risk of reacutizations (2). The cornerstone of
effective gout management is longterm serum urate lowering below
saturation concentrations (3,4). This has been recognized in recent
evidence-based recommendations from the European League Against
Rheumatism (EULAR) Task Force for Gout (5) and American
College of Rheumatology (6) which recommend that serum uric acid
should be reduced to at the minimum target of 6 mg/dl (360 mmol/l).
The management of gout includes not only pharmacological
approaches, but also lifestyle and dietary changes that could affect the
course of the disease (4,5,6). The guidelines recommend a number of
nonpharmacologic interventions aimed at lessening attack risk,
lowering uric acid levels, and promoting general health while
preventing the development of comorbidities (4,5,6). Lifestyle
recommendations include restriction of purin-rich food (i.e. organ
meats), foods containing high-fructose corn syrup and excessive
alcohol use, weight loss in those who are overweight, smoking
cessation, and regular physical activity (4,5,6). The guidelines
recommend xantine oxidase inhibitor therapy with either allopurinol
or febuxostat as the first line pharmacologic approach (3,6).
Allopurinol has been widely used to reduce circulating levels of serum
uric over the past four decades and is effective in the wide majority of
patients. However, toxicity, in particular to the skin, may limit the use
of allopurinol. In addition, the risk of renal failure contraindicates
increases of the dosage, frequently leading to poor efficacy (3). The
currently recommended starting dose of allopurinol is 100 mg/d (or 50
mg/d in patients with severe kidney dysfunction). When given at the
usual dosage of 300 mg/d, allopurinol presently enables the target
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uricemia of 6 mg/dl to be reached in only a minority of gouty patients
(7). However, raising the dose may lead to an increased risk of
toxicities, although further evidence on this issue is required. After
almost 50 years of dormancy, a new therapeutic agent for the
management of gout, febuxostat, have entered the market providing to
the clinicians a new pharmacological tool to safely reduce serum uric
acid. Febuxostat is a nonpurine analogue uricostatic agent structurally
different from allopurinol (3). There is no recommendation for dose
reduction with febuxostat in mild to moderate renal impairment,
which is a valuable advantage over allopurinol in patients with renal
impairment (8). Phase III trials that have documented the efficacy of
febuxostat when compared with allopurinol. The Febuxostat versus
Allopurinol Control Trial (FACT) compared patients who received
febuxostat (80 mg or 120 mg) with patients who received allopurinol
300 mg (9). At the end the study the use of febuxostat at either 80 mg
or 120 mg doses was more effective than allopurinol 300 mg in
lowering serum urate levels (9). In the CONFIRMS trial, 40 mg of
febuxostat was similar to 300 mg of allopurinol in effectiveness, but
80 mg of febuxostat outperformed allopurinol (10). In the European
phase 3 data from the study known as Allopurinol and Placebo-
Controlled Efficacy Study of Febuxostat (APEX), male subjects were
randomized to a once-daily fixed dose of placebo; febuxostat 80 mg,
120 mg, or 240 mg; or allopurinol. The 240 mg dose of febuxostat
(double the recommended highest dose) was used as a safety-
evaluation dose (11). The primary end point for the trial was the
proportion of subjects with serum urate levels of <6.0 mg/dL at each
of the last three visits. Patients with moderate renal impairment
achieved the end point in 44% of the febuxostat 80 mg group, 45% of
the 120 mg group, and 60% of the 240 mg group compared with 0%
of allopurinol and placebo groups (11).

Even if gout is often considered as a middle-age disease, it really
represents the most common inflammatory arthritis seen in the elderly
(12). Prevalence of gout increases with advancing age in men, peaking
at 75-84 years of age, with a more equal gender distribution. The
effective management of gout in the elderly is challenging as global
clinical condition of people in this demographic segment can be
frequently complicated by substantial comorbidities: up to 58% of
patients with gout have comorbid hypertension, 45% have a comorbid
lipid disorder, 33% have both hypertension and a lipid disorder and
20% have comorbid diabetes mellitus (3). Although the guidelines of
gout treatment are the same in the elderly as in the general population,
recognition of the physiological changes that affect medication
metabolism, drug interactions, and medical comorbities in older
individuals is paramount (3). In this regards, data obtained from the
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374 elderly subjects enrolled in CONFIRMS study demonstrated that
febuxostat 80 mg and 40 mg is superior to commonly prescribed fixed
doses of allopurinol (200/300 mg) in subjects >65 years of age with
high rates of renal dysfunction and is well tollerated (13). Thus, for
the elderly patients febuxostat would represent a good treatment
choice.

Despite an increased understanding of the disease etiology and risk
factors, evidence is accumulating that part of the patient population is
not optimally managed and continues to experience clinical
manifestations of gout (14,15,16). There are widespread
misconceptions and lack of knowledge among both patients and health
professionals concerning the nature of gout and its recommended
management, which leads to suboptimal care. This represents a
relevant topic since success of lifelong treatment is dependent on the
patient’s commitment to treatment, which is a function of the patient’s
understanding of the illness and treatment. Urate lowing therapy is at
the core of an effective long-term management scheme to reduce the
underlying metabolic cause of gout. Furthermore, the growing body of
evidence indicating an unfavorable impact of increased serum uric
levels on cardiovascular and renal diseases suggests the opportunity
to pay attention to uric acid levels independently on the diagnosis of
gout. Continuation of the urate lowering treatment should be
emphasized in subjects with elevated serum uric acid levels as being
critical to success.
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Metabolic syndrome and target organ damage: role of blood
pressure

Veglio F, Losano I, Buffolo F, Sabia L. Di Monaco S.
Department of Medical Sciences, Internal and Hypertension Division,
University of Turin, Italy

Metabolic syndrome is a cluster of metabolic symptoms, that are
strongly associated with type II diabetes mellitus. It is defined by three
or more of the following -characteristics: abdominal obesity,
hyperglycemia, hypertension, hypertrigyceridemia and hypo-high-
density lipoprotein cholesterolemia. An important role is played by
insulin resistance, with secondary hyperinsulinemia, which are
associated with hypertension, dyslipidemias, atherosclerosis and
obesity. There are many conditions, which leads to the development of
hypertension in patients with metabolic syndrome. Insulin resistance
is the common etiological factor of a group of disorders, such as high
blood pressure, hyperinsulinemia, high levels of low density
lipoproteins (LDL), tryglicerides, cholesterol, low levels of high
density lipoproteins (HDL) and central adiposity, that are part of the
so called metabolic syndrome. Insulin resistance is defined as the
inability of a known quantity of insulin to increase glucose uptake and
utilization. It is epidemiologically linked to hypertension. Insulin
resistance is associated with endothelial disfunction. Endothelial cell
membrane has insulin receptors (IRS-1). Insulin has indeed a
hemodynamic component, albeit small compared to the metabolic one.
Insulin-signaling pathways in vascular endothelium lead to the
activation of endothelial NO syntase. In particular, Akt directly
phosphorylates eNOS, resulting in NO production. NO is involved in
the insulin-elicited increase in blood flow and recruitment of
capillaries, which are part of the metabolic effects of insulin on
tissues. The insulin-induced increase of microvascular endothelium-
dependent vasodilatation is abolished in insulin resistance condition,
such as obesity. The inhibition of NO synthesis leads to a
vasoconstrictor effect of insulin on isolated arterioles. On the other
hand, insulin is able to stimulate endothelin-1 (ET-1) gene expression
in endothelial cells, with a vasoconstriction effect. Insulin can
modulate circulating ET-1 levels and they are increased in patients
affected by diabetes mellitus type II. Insulin induces endothelin-
mediated vasoconstriction only when NO-syntase is inhibited. MAPK
activation by IRS-1 causes the release of ET-1, which promotes
insulin resistance, increase oxidative stress, reduces the bioavailability
of NO and promotes a proatherogenic state. An imbalance between
the release of both NO and ET-1 may be involved in pathophysiology
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of hypertension and atherosclerosis in insulin-resistance states
associated with  endothelial  dysfunction. Glucose favours
vasoconstriction and impairs vasodilatation. It has been demonstrated
that in the arteries of diabetic rats hyperglycaemia reduces the tonic
release of NO and impairs endothelium-dependent vasodilatation in
both the microcirculation and the macrocirculation. The vasodilatory
effect of insulin disappears when hyperglycaemia exists, because it is
blunted by the vasoconstrictive effects of glucose. Furthermore,
compensatory hyperinsulinemia, that occurs with insulin resistance,
increases sodium reabsorption and sympathetic activity , which lead to
an increase in blood pressure. These observations lead to the so called
insulin hypothesis of hypertension. Ferrannini et al. has affirmed that
essential hypertension is “per se” an insulin resistance state. This
insulin resistance involves glucose metabolism, is located in
peripheral tissues and is directly correlated with the severity of
hypertension. Furthermore, insulin has multiple actions on the
sympathetic nervous system, the kidney and the vasculatures, that lead
to hypertension. It has been observed that drugs which improves
insulin resistance and decrease hyperinsulinemia can also reduce
blood pressure. For instance, oral administration of metformin to
insulin-resistant , hypertensive patients increased insulin sensitivity
and decreased arterial pressure and metabolic risk factors [Landin et
al.]. Insulin sensitizers glitazones can also lower blood
pressure[Ogihara et al.]. Finally, some anthypertensive drugs, such as
angiotensin Il converting enzymes inhibitors or agiotensin II receptor
antagonists increase insulin sensitivity[Sanchez et al]. In the
metabolic syndrome there is an increase in sympathetic tone, which
leads to an increase in circulating levels of noradrenahne,
accompanied by an increase in blood pressure. Hyperinsulinemia,
hyperleptinaemia and high levels of free fatty acids leads to
exacerbation of sympathetic tone. Independently of changes in
glycemia, insulin has a sympathoexcitatory effect centrally-mediated.
In addition, high levels of insulin increase sodium reabsorption,
favouring expansion of extracellular volume, which may predispose to
hypertension. There is a clear association between arterial pressure
and body mass index. Obesity impairs renal-pressure natriuresis and
leads to sodium retention. In obese subjects an increase arterial
pressure is required to maintain sodium balance. Leptin, an adipokine,
in another link between obesity and increased sympathetic activity.
Leptin acts in the ventromedial and dorsomedial hypothalamus, and
leads to increase of blood pressure through the activation of the
sympathetic nervous system. High levels of free fatty acids in visceral
obese individuals may lead to the activation of the sympathetic
nervous system. Adipose tissue is not only an energy reservoir, but it’s
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indeed an endocrine tissue. Its product are named adipokines.
Dysregulation of the production and secretion of adypokines is
involved in the development of metabolic and cardiovascular diseases
and can explain the development of hypertension in metabolic
syndrome. Intra-abdominal visceral fat accumulation plays a key role
in the development of a variety of metabolic and circulatory disorders,
such as hypertension. Almost all the systemic arteries are surrounded
by a layer of perivascular adipose tissue (PVAT), which has a
modulator action on vascular contractility. In particular, several works
supposed a prorelaxing role of PVAT, due to the uptake and
elimination of the catecholamines by adipose tissue. PVAT exhibits a
proinflammatory phenotype compared to other depots such as
subcutaneous one. PVAT is very sensitive to the effects of excess
dietary fat. It has been demonstrated in obese rats that PVAT causes
endothelial dysfunction via proinflammatory cytokines, such as TNF-

, monocyte chemotactic protein-1 and oxidative stress. PVAT can
produce NO and in non-obese subjects PVAT would have a vascular
protective and beneficial role. During the onset of obesity, several
adaptive mechanisms within the vessel wall and within PVAT itself
are activated to preserve vascular function [Gil-Ortega et al.]. At
some time point during obesity development, PVAT switches from a
vascular protective influence to a deleterious one. Endothelium cells
have leptin receptors. The concentration of plasma leptin is correlated
with adiposity and hyperleptinemia is indeed considered an
independent cardiovascular disease risk factor. Leptin is a NO-
dependent vasodilator but also increases peripheral vascular resistance
and sympathetic nerve activity. Its very presence impairs
endothelium-dependent relaxation, producing endothelial dysfunction.
Adiponectin is an adipokine, which plasma levels are negatively
correlated with body mass index and visceral adiposity. There is a
closer relationship between low concentrations of adiponectin in the
blood, insulin resistance and hyperinsulinemia. Adiponectin improves
NO-dependent  vasodilatation by opening voltage-dependent
potassium-channels. High adiponectin levels should protect from the
deterioration of glucose metabolism. Thus, hypoadiponectinemia
could be a significant background of vascular changes and metabolic
disorders, including insulin resistance and a background or
hypertension. Indeed, Mallamaci et al. have found that essential
hypertensive patients had high plasma levels of adiponectin, maybe a
counter-regulatory response aimed endothelial damage and
cardiovascular risk associated with high arterial pressure. Tumor
necrosis factor- (TNF- )has been recognized as one of the most
important adipokine. It is the molecule linking inflammation with
obesity. TNF- triggers ET-1 and Ang II-induced vasoconstriction
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and impairs endothelium-dependent vasodilatation due to increased
ROS production or decreased NO production. Adipocytes can
produce vasoactive substances, such as prostaglandins, angiotensin II
and andothelin-1. Adipocytes produce vasodilators PGE2 and PGI2 in
response to sympathetic stimulation. Lypolitic hormones, such as
adrenaline, target membrane adipocyte receptors and activate
hormone sensitive lipase. Prostaglandins production results from the
cooperation between adipocytes, which are the source of the original
fatty acid component of prostaglandins, and endothelial cells, which
convert fatty acids in prostaglandins. Insulin decreases the production
of these vasodilators. Hypertension associated with insulin resistance
and hyperinsulinemia would be due partly caused by the lack of
proper PGE2 and PGI2 release. PVAT has been recognized as a
source of angiotensin II. Furthermore, it has been discovered that
adipocytes also produce aldosterone in response to ang II. In this
regard, adipocytes can be considered a miniature renin-angiotensin-
aldosterone  system. Adipocytes derived ang II  favours
vasoconstriction. Plasma renin activity and thus the production of ang
IT are high in obese individuals. In particular, angiotensinogen gene
expression is higher in intra-abdominal fat than in other fat depots or
nonadipose tissue. Aldosterone levels are elevated in some obese
hypertensives, especially patients with visceral obesity. The
prevalence of the metabolic syndrome was higher in primary
aldosteronism than in essential hypertension (41.1% vs 29.6%, P<
0.05) ( Fallo et al.).Furthermore, adipose cells also produce
mineralcorticoid-releasing factors, named adipogensis or aldosterone-
releasing factors (ARF), with important effects on aldosterone release
from adrenocortical cells. There is a close relationship between release
of aldosterone and insulin resistance. In particular, aldosterone
promotes insulin resistance through mineralcorticoid receptors
activation and, on the other hand, hyperinsulinemia induces increase
in aldosterone levels. Endothelin-1 has been qualified as adipokine
and its levels increase in obesity and type II diabetes. It effect is
vasoconstriction and, furthermore, it generates insulin resistance
specifically in visceral adipose tissue. The presence of coexisting
hypertension and metabolic syndrome can lead to modifications in
central hemodynamic parameters, such as brachial central pulse
pressure (PP), PP amplification, aortic stiffness and wave reflections.
Safar et al. compared Data were compared a population of patients
with essential hypertension without metabolic syndrome with patients
affected by hypertension and metabolic syndrome. Patients with
diabetes mellitus have, for the same age, sex and MAP, significantly
higher mean values of hearth rate, aortic stiffness and PP
amplification, but lower mean values of Alx (augmentation
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pressure/pulse pressure). Aix is the increase in SBP and PP produced
by the reflected wave and expressed as a percentage of the PP. In
metabolic syndrome, PWYV, a surrogate of aortic stiffness, increases in
proportion to the number of metabolic syndrome criteria and increases
with age more rapidly in these patients. PWV is associated with
increased values of carotid wall thickness and subcutaneous trunk fat.
Small vessels and arterioles are the principal sites of wave reflections
from the incident wave and the reflected waves return from the
periphery to the larger thoracic aorta. Insulin has effects on resistive
vessels and precapillary arterioles, but also on large arterial vessels
through the mechanism of wave reflections, causing a reduction in
amplitude and timing of the carotid pulse. In metabolic syndrome this
mechanism in disrupted and may contribute to the development of
systolic hypertension. Management of hypertension may differ
markedly in the presence or absence of associated diabetes mellitus
and/or metabolic syndrome. These differences are due to changes in
central hemodynamic, influenced by age, sex, hearth rate, MAP and
several glucose-related factors too. All these factors, such as waist
circumference, play a consistent role in blood pressure control when
hypertension and diabetes are associated. The choice of medications
causing aortic destiffening should be discussed, such as those
involving angiotensin blockade, calcium inhibition and diuretics.
Lifestyle modifications might be recommended, mainly in the field of
nutrition. Finally, the link of hypoglycemic agents and insulin with
arterial stiffness should be investigated. In the context of the
combination of hypertension and diabetes, the presence of increased
arterial stiffness requires the reduction of the systolic blood pressure,
but also the need to maintain and/or even increase diastolic blood
pressure. Low DBP is alone a significant risk factor for cardiac
complications, particularly in the elderly.
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Angiotenisn type 2 receptor in hypertensive cardiovascular
disease

Carmine Savoia. MD, FAHA
Clinical and Molecular Medicine Department, Sapienza University of
Rome, Cardiology Unit and Chair, Sant'Andrea Hospital, Rome

(Italy)

Angiotensin II exerts its effects by acting on two receptors, the
angiotensin type 1 receptor (ATI1R) and the angiotensin type 2
receptor (AT2R). Whereas ATIR seems to mediate most of the
recognized actions of angiotenisn II, it appears that AT2R opposes in
part the actions mediated by AT1R. AT2R may have the homeostatic
role of exerting a countervailing influence on excess stimulation of
ATIR. Since the AT2R is expressed in adult tissues in smaller
numbers than ATIR, the actions and cell signaling of AT2R have
been less well characterized than those of ATIR. It is generally
accepted that AT,R mediate vasodilation as demonstrated in large and
small vessels including the mesenteric, uterine, renal, coronary, and
cerebral vascular beds. It has been reported that Ang II may evoke
flow-mediated dilation of perfused rat mesenteric arteries in an
AT,R/NO-dependent manner. In vitro and in vivo studies show that
AT2R mediates also antigrowth and proapoptotic effects, and may
modulates the progression of atherosclerosis.

Several lines of evidence derived mainly from in vitro and in vivo
studies in experimental animals as well as in humans have indicated
that AT2R may exert a protective role in the cardiovascular system,
mainly during chronic ATIR inhibition. In presence of an AT|R
blocker, Ang II induced approximately a 30% increase in
Vasorelaxatlon in rat aorta as well as in mesenteric arteries. Thus, in
presence of AT|R blockade, AT,R stimulation may reduce vascular
tone and have beneficial effects on the control of blood pressure in
hypertension. This is relevant to the potential contribution of
unblocked AT,R in the antihypertensive effect of ARBs. Evidence
from studies performed in humans has confirmed the data from animal
studies. Angiotensin II induced vasodilation through AT,R in human
coronary microarteries from non-diseased hearts of subjects with a
wide age range. AT,R reduced tone of isolated resistance arteries from
hypertensive diabetic patients chronically treated with an ARB,
suggesting that in these subjects the unblocked AT,R stimulated by
the increased angiotensin II could participate in blood pressure
reduction induced by AT;R blockers. Moreover, AT,R may
participate in the improvement of vascular remodeling observed in
these high cardiovascular risk patients after treatment with ARBs.
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Although in vitro studies have clearly demonstrated that AT;R have
antigrowth properties, contradictory results have been reported on the
role of AT,R in cardiac hypertrophy. In AT;R knock-out mice AT>R
may promote or inhibit cardiac hypertrophy. These opposing results
may be explained by the fact that the strain of the mice and the
experimental conditions of these studies were different. Therefore,
AT;R may play a context-specific role, and that they are not
intrinsically "good" or "bad" players in cardiovascular control.

Cardiac AT,R overexpression in transgenic mice improved left
ventricular systolic function at baseline and preserved function during
post-myocardial infarction remodeling, via NO-dependent pathway.
Moreover, Chronic loss of AT,R by gene targeting in knock-out mice
prevented collagen deposition, leading to cardiac rupture.

AT;R may possibly play a role in vascular inflammation and
atherosclerotic plaque stability and evolution, although the evidences
are in part contradictory and inconclusive. AT,R function as major
antinflammatory mediators in animal models of vascular injury.
Genetic  polymorphism A1675G on AT2R gene reduces
cardiovascular risk and the severity of atherosclerosis by modifying
systemic inflammation, especially in hypertensive males. On the other
hand, in isolated human monocytes, AT:;R stimulation enhanced
PGE,-mediated increase in MMP-1 that has been associated to
atherosclerotic plaque instability.
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Effects of treatment strategy on endothelial function
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Essential hypertension is associated with endothelial dysfunction,
which is caused mainly by production of oxygen free radicals that can
destroy NO and impair its beneficial and protective effects on the
vessel wall. In prospective studies endothelial dysfunction is
associated with increased incidence of cardiovascular events (1).
Awareness that mere blood pressure normalization is not sufficient to
normalize endothelial alterations in essential hypertensive patients is
of crucial importance (2). It implies that antihypertensive drugs must
be endowed with the ability to restore endothelial function, a specific
property which goes far beyond blood pressure reduction.
Antihypertensive drugs must therefore be reconsidered in terms of
specific efficacy on endothelial function. Experimental studies
indicate that the majority of available compounds have the potential to
improve endothelium-dependent relaxations (3). Drugs can act by
different mechanisms including activation of NO-synthase, a
scavenger activity on oxidative stress or by decreasing the production
of oxygen free radicals (3). However, when the same compounds have
been tested in a clinical setting, positive animal evidence has not
always been confirmed and antihypertensive drugs show contrasting
effects in terms of improvement or restoration of endothelial function.
Concerning B-adrenoceptor antagonists, while treatment with atenolol
is negative in peripheral subcutaneous and muscle microcirculation,
compounds such as nebivolol, which activates the L-Arginine-NO
pathway (4,5), and carvedilol, which has strong antioxidant activity,
can improve endothelial function in hypertensive patients. Calcium
antagonists and particularly the dihydropyridine-like, can reverse
impaired endothelium-dependent vasodilation in different vascular
districts, including the subcutaneous, epicardial, renal and forearm
circulation (3). In the forearm circulation nifedipine and lacidipine can
improve endothelial dysfunction by restoring NO availability through
a mechanism probably related to an antioxidant effect (6,7). In
contrast, conflicting results are found in the brachial artery (8). ACE-
inhibitors, on the other hand, seem to improve endothelial function in
subcutaneous, epicardial, brachial and renal circulation (3), whereas
they are ineffective in potentiating the blunted response to
acetylcholine in the forearm of essential hypertensive patients (9).
They can also selectively improve endothelium-dependent
vasodilation to bradykinin, an effect not mediated by restoring NO
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availability, but probably related to hyperpolarization (10). Finally,
recent evidence suggests angiotensin Il receptor antagonists can
restore endothelium-dependent vasodilation to acetylcholine in
subcutaneous microcirculation (11), but not in that of the forearm
muscle (12). Evidence concerning the effect of these drugs on the
brachial artery in patients with atherosclerosis is in conclusive (3).
However treatment with an angiotensin II receptor antagonist can
improve basal NO release and decrease the vasoconstrictor effect of
endogenous endothelin-1 (12).

Finally, it is worth noting that the renin inhibitor aliskiren, while
sharing with ACE-inhibitors the ability of improving conduit artery
endothelial function, is also able to increase vasodilation to
acetylcholine and restore NO availability in the forearm of
hypertensive patients (13).

In conclusion, despite the considerable evidence that impaired
endothelium-dependent vasodilation can be improved by appropriate
antihypertensive treatment, no clinical data exist demonstrating that
the reversal of endothelial dysfunction is associated with a reduction
in cardiovascular events. In the near future large scale clinical trials
are required to demonstrate that treatment of endothelial dysfunction
can lead to better prognosis in essential hypertensive patients.
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Blood pressure variability, adrenergic overdrive and
cardiovascular risk in hypertension

Guido Grassi
Clinica Medica, Dipartimento di Scienze della Salute, Ospedale San
Gerardo dei Tintori, Monza, Universita Milano Bicocca, Milan (Italy)

The importance of hypertension as a cardiovascular risk factor
is widely acknowledged. It is also well established that the
hypertensive state frequently clusters together with dysmetabolic
conditions, such as dyslipidemia, obesity, diabetes mellitus, and/or
with subclinical organ damage at the level of the brain, heart, kidney
and arteries. This led the recent European Guidelines on hypertension
(1) to emphasize the relevance of hypertension as a risk factor in
relation not only to the magnitude of the blood pressure elevation, but
also in terms of the so-called total cardiovascular risk resulting from
the coexistence of high blood pressure with different risk factors,
organ damage and disease which all together exert an adverse impact
on patients prognosis. In the past few years, however, new studies
have provided evidence in favour of the potential importance of some
variables or conditions that, although at present cannot be regarded as
established risk factors, can be considered as intermediate endpoints
with evidence of prognostic importance. This is the case for
inflammatory markers, procoagulant factors, endothelial dysfunction,
small arteries structural alterations, increased arterial stiffness and
myocardial and/ or vascular fibrosis. This may also be the case for
new factors, i.e. short- and long-term blood pressure variability (2-4)
and sympathetic activity (5), which, in essential hypertension, both
display remarkable abnormalities with potential adverse impact on
cardiovascular risk profile and, probably, prognosis .

This presentation will discuss in depth the relationships
between cardiovascular risk and the increase in blood pressure
variability, and in sympathetic cardiovascular drive characterizing the
hypertensive state. This will be done by analysing the possible
mechanisms of these alterations, the strengths and limitations of the
findings linking the two above mentioned factors to cardiovascular
risk and their clinical implications.

References:
1) Mancia G, Fagard R, Narkiewicz K, et al. 2013 ESH/ESC

Guidelines for the management of arterial hypertension: The
Task Force for the management of arterial hypertension of the

—45 —



2)

3)

4)

S)

European Society of Hypertension (ESH) and of the European
Society of Cardiology (ESC). J Hypertens. 2013 ;31:1281-357.

Rothwell PM, Howard SC, Dolan E, et al. Prognostic
significance of visit-to-visit variability, maximum systolic
blood pressure, and episodic hypertension. Lancet.
2010;375:895.

Mancia G. Short- and long-term blood pressure variability:
present and future. Hypertension 2012;60:512-17.

Mancia G, Facchetti R, Parati G, et al. Visit-to-visit blood
pressure variability, carotid atherosclerosis and cardiovascular

events in the European Lacidipine Study on Atherosclerosis.
Circulation. 2012;126:569-78.

Grassi G. Sympathetic neural activity in hypertension and
related disease. Am J Hypertens. 2010;23:1052-60.

_ 46 —



Alzheimer Disease and Arterial Hypertension

Giuseppe Lembo
Department of Molecular Medicine, “Sapienza” University of Rome,
IRCCS Neuromed, Pozzilli (Isernia, Italy)

Genetic Alzheimer’s disease (AD) accounts for only few AD cases
and is almost exclusively associated to increased amyloid production
in the brain. Instead, the majority of patients is affected with the AD
sporadic form and typically has an alteration of clearance
mechanisms. The identification of factors that influence the onset and
progression of sporadic AD is a key step toward understanding its
mechanism(s) and developing successful therapies. Increasing
epidemiological studies describe a strong association between AD and
cardiovascular risk factors, particularly hypertension, that exerts
detrimental effects on the cerebral circulation, favouring chronic brain
hypoperfusion. =~ However, a clear demonstration of a
pathophysiological link between cardiovascular risk factors and AD
aetiology 1is still missing. To deepen our knowledge of the
mechanisms involved in brain response to hypertension and their
possible role in promoting amyloid deposition in the brain, we have
deeply investigated murine models of hypertension, leading in the
long time to plaque formation in the brain parenchyma and around
blood vessels and cognitive deficits of learning and memory tasks.
During the seminar I will go through our major findings, obtained in
this particular experimental setting that allow us to suggest that this
appears to be a unique possibility to study the pathogenetic
mechanisms of sporadic AD triggered by vascular risk factors.
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Cardiovascular  consequences of poor compliance to
antihypertensive therapy

Claudio Ferri
University of L’ Aquila, San Salvatore Hospital, Italy

As it has been recently pointed out by the Guidelines for the
management of arterial hypertension elaborated by the Task Force for
the management of arterial hypertension of the European Society of
Hypertension (ESH) and of the European Society of Cardiology
(ESC) (1) and is generally recognized by either local scientific
societies or national surveys (2,3) awareness and control of
hypertension is still largely not satisfactory in the majority of
hypertensive patients. Similar findings have been described for the
control of risk factors other than hypertension in known essential
hypertensive patients (4).

In this context, a truly tailored antihypertensive therapy is the
combined result of a non-pharmacologic + a pharmacologic approach
to hypertension. Thus, at least in recognized antihypertensive patients
the main reasons leading to insufficient hypertension control
worldwide is related either to physician inertia or to poor adherence to
prescribed antihypertensive medication, or both (5).

In this regard, previous findings from Finland indicated that
efforts to implement the recommended non-pharmacological and
pharmacological principles for the control of cardiovascular risk
factors including arterial hypertension, stroke and coronary heart
disease have been accompanied by an approximately 10 mmHg fall in
the population average of diastolic blood pressure, and about 60%
decrease in deaths from both stroke and ischaemic heart disease
among 30-59-year-old men and women (6). Adherence to
antihypertensive drug therapy was substantially good and accounted
for 5-6% of the observed fall of blood pressure, and 10-15% of the
decrease in deaths from strokes and coronary heart disease. In
contrast, there was a poor adherence to several non-pharmacological
recommendations. As a consequence, increments in the intake of
alcohol, obesity (in males), and smoking (in women) were also
observed. In contrast, adherence to recommendations to decrease the
intakes of sodium and saturated fats, and to reduce the sodium-to-
potassium ratio as well as the saturated-to-unsaturated fat ratio, was
substantially good. Concordantly, dietary changes appeared to account
for a consistent part of the fall of blood pressure and the decrease in
the cardiovascular diseases.

In Italy, there are no data on adherence to non-pharmacologic
recommendations. In contrast, data obtained from 400 Italian primary
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care physicians and 18.806 hypertensive patients >35 years of age
during the years 2000 to 2001 (7) indicated that 51.4% of patients
manifested with a low adherence level to prescribed antihypertensive
drugs. Multiple drug treatment (odds ratio, 1.62; 95% CI, 1.43 to
1.83), dyslipidemia (odds ratio, 1.52; 95% CI, 1.24 to 1.87), diabetes
mellitus (odds ratio, 1.40; 95% CI, 1.15 to 1.71), obesity (odds ratio,
1.50; 95% CI, 1.26 to 1.78), and antihypertensive combination therapy
(odds ratio, 1.29; 95% CI, 1.15 to 1.45) were significantly (P<0.001)
associated with high adherence to antihypertensive treatment.
Compared with their low-adherence counterparts, high adherers (only
8.1% of the whole hypertensive population) reported a significantly
decreased risk of acute cardiovascular events (hazard ratio, 0.62; 95%
CI, 0.40 to 0.96; P=0.032).

In summary, long-term reduction of acute cardiovascular
events 1s associated with high adherence to antihypertensive
treatment. The combination of two drugs in a single pill seem to be
relevant in favouring adherence to the prescribed antihypertensive
medication. Simultaneous adherence to prescribed lifestyle changes is
also important in daily clinical practice and demonstrated to be
effective in further reducing cardiovascular events in the long run.
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Hypertension in women

Bruno Trimarco
Department of Advanced Biomedical Sciences, Federico Il University
of Naples, Italy

Clinical differences between men and women with essential
hypertension have been described as early as 1913 by Janeway [1] and
later by Pickering [2] in 1955, however, despite its high prevalence in
the population hypertension in women has received less attention than
hypertension in men [3].

Two unique hypertension- inducing mechanisms, pregnancy and the
use of oral contraceptives, are primary causes of hypertension that
occur only in women, but the pathophysiology of hypertension in
women differs in other ways from that in men: women tend to have
more labile blood pressures and higher prevalence of the white-coat
phenomenon [4], and are more likely to have low rennin, high volume
hypertension than men [5].

Gender differences in blood pressure emerge during adolescence and
persist through adulthood [6]. Hypertension becomes more prevalent
among women than men after age 59. The influence of menopause on
blood pressure in women is a matter of controversy, although there is
convincing evidence that at least a portion of the rise in blood pressure
seen later in life in women is due to menopause and its effect on the
female hormone milieu [7]. Finally, the Framingham Heart Study [8]
and the National Health and Nutrition Examination Survey [9]
uniformly demonstrated a higher prevalence of hypertension and a
lower blood pressure control rate in elderly women than in men.
Specifically, only 23 to 28% of hypertensive women over the age of
60 years achieved blood pressure goals on treatment, whereas 36 to
38% of hypertensive men of the same age reached the target blood
pressure. It has been recognized that the pathophysiology of
hypertension in the elderly is largely attributed to an age-related
elastin fragmentation and collagen accumulation in the arterial tree,
with a substantial increase in the intrinsic rigidity of the arterial wall,
which occurs more rapidly in women than in men [10]. In addition,
one recent study demonstrated that aging was accompanied by a
greater increase in sympathetic traffic in women than in men [11], an
observation which may allow the speculation that also a sympathetic
neural mechanism may be responsible for the high prevalence and
poor blood pressure control rate in women.

Finally, although some studies have shown that the treatment of
hypertension among women conferred less benefit against cardiac
events compared to antihypertensive treatment in men [12-14] large
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long-term clinical trials of antihypertensive treatment include both
men and women have not demonstrated clinical significant gender
differences in blood pressure response and outcomes [15, 16], and the
international guidelines recommend the same approach for treating
hypertensive men and women [17].
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Preeclampsia and cardiovascular risk

Alves E.'?

" Institute of Public Health — University of Porto (ISPUP), Porto,
Portugal;

? Department of Clinical Epidemiology, Predictive Medicine and
Public Health, University of Porto Medical School, Porto, Portugal

Cardiovascular diseases (CVD) result from a complex
interplay of genetic, developmental, environmental and behavioural
factors (1, 2). CVD mortality rates increase with the number of risk
factors to which an individual is exposed (3, 4), supporting that the
risk for CVD depends on the interaction among those factors to
complete a sufficient causal mechanism (5). Pregnancy induces
profound alterations in maternal haemodynamics and metabolism (6,
7), which may reveal previous background risk and/or induce long-
term metabolic and vascular abnormalities that increase the propensity
to develop cardiovascular diseases (8-10).

The aim of this study was to assess the impact of age,
education, family history of cardiovascular disease, prepregnancy
overweight/obesity and weight gain during pregnancy on hypertensive
disorders, and to which extent gestational hypertensive disorders lead
to higher blood pressure in women and their offspring 4 years after
birth.

The birth cohort Geragdo XXI was assembled between 2005
and 2006 at all 5 public maternity units covering the metropolitan area
of Porto, Portugal (11). A total of 8647 infants, corresponding to 8495
mothers, were enrolled in the cohort. At 4 years of the child’s age,
between 2009 and 2011, all the mothers with their children were
invited to attend the re-evaluation of the cohort, and 86.2% of the
children and 84.2% of the mothers were re-evaluated.

Overall,  hypertensive  disorders, including chronic
hypertension, gestational hypertension, preeclampsia and eclampsia,
affected 4.6% of single pregnancies, and were associated with older
age, lower education, family history of cardiovascular disease and
excessive weight before and during pregnancy, similarly in primiparae
and multiparae. Approximately 50% of hypertensive disorders among
primiparae and 70% among multiparae were attributable to the joint
effect of pregnancies after 34 years of age, education below 12 years,
family history of cardiovascular disease, overweight/obesity before
pregnancy and excessive weight gain during pregnancy. Four years
after delivery, gestational hypertensive disorders were associated with
significant increases of systolic and diastolic blood pressure of the
mother. The risk of hypertension in women affected by gestational

— 55—



hypertensive disorders was almost 6 times higher among mothers who
delivered a girl, and 3 times higher among those who delivered a boy.
Additionally, systolic and diastolic blood pressure at 4 years were
significantly higher in boys born of mothers with hypertensive
disorders of pregnancy, while no effect was detected among girls.

In conclusion, prepregnancy risk factors explained a high
proportion of hypertenswe disorders during pregnancy, with excessive
weight before and during pregnancy, having a very large contribution,
particularly among primiparae. Additionally, 4 years after a smgle
pregnancy complicated by gestational hypertensive disorders in
primiparae, the impact on mothers’ blood pressure and incident
hypertension was large, and this effect was stronger when the foetus
was female. Regarding the children, a differential effect by child’s sex
was observed, supporting the hypothesis of heterogeneous causes of
hypertension in pregnancy and that boys live dangerously in the
womb.

In the last decades, a stronger emphasis on women’s health
status and risk behaviour patterns before pregnancy is advocated (12)
in order to increase the awareness and the potential for prevention at
younger ages. The short-term outcomes described in the present study
reinforce the importance of effective preventive strategies to control
cardiovascular risk from preconceptional to post-partum care.
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Hypertension in the elderly
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Populations worldwide, especially those in Western and westernized
countries, are undergomg a profound demographic change as they age.
As recently shown, 50% of people who were born in recent years in
countries such as the UK, USA, France, Denmark or Japan will live to
celebrate their hundredth birthday. Populationwise, blood pressure
(BP) raises with advancing age, resulting in an age-related increase in
the prevalence of hypertension. The pathophysiology of hypertension
in the elderly differs from that implicated in the disease at younger
age. The major factor in the pathogenesis of hypertension in the
elderly is the progressive stiffening of large conduit arteries with
subsequent increase in pulse-wave velocity, resulting in an increase of
systolic (SBP) and a decrease of diastolic (DBP) blood pressure.
Increased SBP has been associated with increased rates of
complications, some of which tend to be closely related to pulse
pressure. A higher SBP has been shown to be associated with a
substantial increase of risk of major complications such as all-cause
mortality (14%), cardiovascular mortality (12%), fatal and nonfatal
cardiovascular events (8%) and stroke (12%) [6]. This risk has been
shown to be reversible upon effective antihypertensive treatment.

Treatment of hypertension in elderly patients is, largely, beneficial. It
reduces health burden to the society while decreasing the suffering of
affected individuals and their families. However, the evidence we
have at present does not apply equally to all our elderly hypertensive
patients. It is widely accepted that the relationship between level of
blood pressure and cardiovascular risk is linear and universal across
age groups.. On the other hand, some data point to the possibility that
in older individuals the SBP cut-off value for increase in
cardiovascular risk is 160 mmHg rather than 140 mmHg. Similarly, no
trial in elderly hypertensives has included patients with mild ISH with
SBP in the range of 140 -- 150 mmHg, marking a lack of trial
evidence for the guideline recommendation to lower SBP in such
individuals to < 140 mmHg -- an issue recently appreciated in the
guideline reappraisal document. The only trial so far that has tested
the hypothesis that more stringent (goal SBP < 140 mmHg) blood
pressure control in elderly patients would be beneficial, the JATOS
(Japanese trial to assess optimal systolic blood pressure in elderly
hypertensive patients) trial, yielded negative results [38]; and some
data point to the possibility of a J-shaped relation between blood
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pressure and cardiovascular complications, especially in older patients
with clinically more advanced atherosclerosis or with diabetes
mellitus. Both issues can and should be resolved to avoid unnecessary
treatment or to avoid unnecessary cerebrovascular and cardiovascular
morbidity and mortality. We clearly need a placebo-controlled clinical
trial to guide us in what seems to be one of the last terrae incognitae of
antihypertensive therapy in the elderly.
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Epidemiology of diabetes and cardiovascular risk
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Type 2 diabetes (T2D) affects 366 million people worldwide, and that
number is expected to reach 552 million by the year 2030, with 80%
of all diabetes cases live in low- and middle-income countries (1).
This epidemic is primarily driven by rapid urbanization, nutrition
transition, and increasingly sedentary lifestyles, changes that
predlspose to obesity which is considered to be the most important
risk factor for T2D (2). In Italy the prevalence of disease is 5.8%, with
an increasing gradient from northern to southern areas. Nearly two
third of cases were aged over 64, with one third being over 80. The
prevalence of diabetes increased steadily from 2.8% in 1997 to 5.8%
in 2011, particularly in men with an annual incidence of 7 cases per
1000 persons-year. Its increasing prevalence and associated health
complications are responsible of the high costs of disease (3).
Population-based diabetes studies consistently show that a substantial
proportion of those found to have diabetes had not been previously
diagnosed. Half of peolple with diabetes don’t know they have it
largely because there are few symptoms during the early years of
T2D. Moreover, it is currently estimated that more than 300 million
people have impaired glucose tolerance putting them at increased risk
for T2D and its adverse consequences (1). Screening for risk should
include both blood glucose testing in high-risk populations and
prescreening (e.g. by questionnaire, waist circumference
measurement) to identify high-risk individuals in overall low-risk
populations. The identification, through genetic analysis, of genes
implicated in disease development represents a powerful tool for
revealing the key pathways that are involved in predisposition and
progression. Recent development in the field of multifactorial T2D
genetics has been the identification of TCF7L2 as the most important
T2D-susceptibility gene to date (4).

Excess global mortality attributable to T2D has been estimated to be
2.9 million deaths, i.e 5.2% of all deaths (5). Type 2 diabetes is
associated with a marked increase in the risk of cardiovascular disease
(CVD). The overall risk of CVD for people with diabetes is two- to
threefold higher in men, and three- to fivefold higher in women when
compared to people without diabetes (6) and the rate at which diabetic
patients develop CV events is the same at an age 15 years earlier
compared to their non-diabetic gender comparators (7). During the last
years despite diabetic patients experienced similar reductions in case-
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fatality rates related to acute myocardial infarction and stroke than
those without diabetes, the number of diabetes cases increased. Thus,
the number of events occurring in this population rose substantially.
The etiology of this excess cardiovascular morbidity and mortality is
not completely clear. There 1is convincing evidence that
hyperglycaemia is closely and independently related to CVmorbidity
and mortality. However, the results of recent large-scale intervention
trials suggest that there are few opportunities to influence the
development and/or progression of CV complications in individuals
with long-standing diabetes. Conversely, an early strict glycaemic
control generates a legacy that may confer protection against, or delay,
long-term CV complications (8). In addition to hypertension and
hyperlipidemia some emerging risk factors predispose patients with
diabetes to develop CVD.

For people with diabetes, meeting the recommended guidelines for
blood pressure and cholesterol is even more important than meeting
the guidelines for glucose control in reducing the risk. However, the
best way to prevent or delay the development of CVD is to prevent
diabetes itself.
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Diabetes Mellitus (DM) is a disease characterized by high blood
glucose due to either insulin absence, or insulin resistance causing a
relative insulin deficiency. The hallmark of type II DM being an
impaired biological response at a cellular level[1]. Especially type 11
DM has become a growing medical concern currently affecting over
285 million people in the world (6,4% of the total adult
population)[2]. This number is expected to double by the year 2030
[3] making it the most common non-communicable disease
worldwide. In Europe alone 52.8 million patients (8.1% percent of the
adult population) with an estimated further 66 million people (9.1% of
the general population) being classified as pre-diabetic with impaired
glucose tolerance[2]. Diabetes is now the 9th leading cause of death in
the whole world, with higher rates in the higher income countries. In
Europe alone diabetes accounts for 1 in 10 death every year. Only in
low income countries does it not figure under the top-10 causes of
death[4]. However, with ever increasing urbanization and the
associated sedentary lifestyle the incidence is strongly rising with
some countries easily surpassing Europe and North Africa regarding
the diabetes incidence.[2]

The most common cause of death of diabetics in Europe is Coronary
artery disease (CAD) with several studies having shown that the risk
of macrovascular complications (stroke and myocardial infarction) is
2-4 times higher in people with diabetes than in non-diabetics [5].

While many theories have been put forward over the years, the exact
molecular mechanism of this obvious link between diabetes and
atherosclerosis remain obscure. Two main reasons for the unclear
situation appear as obvious. One being that atherosclerosis is a
multifactorial disease involving a wide range of responses of different
tissues and cell types to metabolic and environmental stimuli [6]. The
other reason appears to be that the cellular response to insulin depends
on it binding to a cell surface insulin receptor with an ability to
elucidate a different response depending on the cells expressing this
receptor. The main action of insulin is to promote glucose uptake
mainly in skeletal muscle and adipose tissue[7]. However, it has also
been proven that insulin exerts actions completely unrelated to the
glucose metabolism including vessel dilatation and contraction[8] and
endothelial dysfunction [9].
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Another part of the metabolism that is strongly regulated by insulin is
lipid metabolism. Indeed diabetics show increased deposition of
triglycerides in muscles, liver and pancreas. Indeed diabetics tend to
exhibit a tendency towards central adiposity with the enlarged visceral
adipocytes responding poorly to insulin and thereby resulting in
inappropriate timing of FFA release which the exposes non adipose
tissue to them[10]. On top of this it has been shown that insulin is able
to directly affect monocyte to macrophage differentiation [11].

With inflammation being pivotal to the development of
atherosclerosis[12] and the monocyte macrophage axis being involved
at every step of the formation of a mature plaque from the fatty streak
it appears that the actions of insulin are both directly and indirectly
able to manipulate this and therefore may explain the increased
occurrence of atherosclerosis in diabetics. In this talk we will attempt
to summarize the effects of insulin and insulin resistance on the
development of atherosclerosis.For some time it has now been known
that diabetes and atherosclerosis are chronic inflammatory diseases
that are closely associated to one another and often develop together.
In both there is an increase in the general setting of inflammation
which is exhibited by the infiltration of immune cells into the adipose
tissue and the vascular walls respectively.

The monocytes/macrophage populations that are recruited in these
settings also display a high similarity by exhibiting similar
phenotypes. In the insulin resistant and atherosclerotic setting there is
a distinct switch in the macrophage populations present from an anti-
inflammatory (M2) population to an inflammatory (M1) population
which releases cytokines and chemotactic factors which worsen the
local environment and thus aggravate the situation by creating a
vicious circle.

However, while some discoveries suggest that preventing the
development of M1 macrophages reduces inflammation and thereby
aggravation of these diseases, there are currently no clear-cut opinions
on how to achieve a switch from M2 to MI1. Here we will briefly
discuss novel pathways regulating inflammatory risk factors and their
effects on metabolic disorders (13-16).
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Lifestyle interventions for the prevention or delay of type 2
diabetes

Gabriele Riccardi
Naples, Italy

Type 2 diabetes is a predominantly lifestyle disorder associated with
affluence: advancing age, lack of exercise, being overweight, and a
high energy fat-rich diet increase the risk in genetically predisposed
individuals. Many studies have demonstrated that a modest reduction
in body weight is effective in slowing the progress of glucose
tolerance to type 2 diabetes in individuals at-risk; in this respect, of
special importance is the control of abdominal adiposity. The results
obtained by the Finnish Diabetes Prevention study in Finland and the
Diabetes Prevention Program in the United States indicate that a
reduction of 5-7% of body weight, combined with regular physical
activity of 2-3 hours per week and changes in diet composition aiming
at a reduction of fat intake and an increased consumption of fiber rich
foods, is able to reduce the incidence of type 2 diabetes by as much as
60%.

Taking a more detailed look at the relationship between diet and
diabetes, it is immediately clear that there are some macronutrients
which are particularly important. The available evidence (derived
almost exclusively from observational studies) indicates that shifting
from a diet predominantly based on fat from animal sources to a diet
in which vegetable fat is more often employed might be beneficial in
relation to the prevention of type 2 diabetes. The mechanism by which
dietary fat consumption could influence the development of diabetes
is strictly linked with insulin sensitivity. Excessive fat consumption,
irrespectively of its source, has a negative impact on insulin sensitivity
and, possibly, on the risk of type 2 diabetes; however only when it
exceeds a threshold level of 35-40% total energy intake this effect
seems to be of clinical relevance.

In relation to dietary fat composition, the consistent finding from
epidemiological studies is the association between saturated fat intake
and impaired insulin sensitivity. A specific fatty acid profile in cell
membranes could influence insulin action through several potential
mechanisms, including altered insulin receptor binding or affinity, and
by influencing ion permeability and cell signalling. More information
on the issue of dietary fat quality and insulin sensitivity in view of a
reduction of the risk to develop type 2 diabetes has emerged from the
KANWU Study, which is the first intervention study on this topic
performed using adequate methodologies and a sufficiently large
sample size. This study involved 162 healthy individuals from five
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different countries, randomly assigned to consume diets high in
saturated fat or monounsaturated fat without any change in other
dietary constituents; insulin sensitivity (assessed by the frequent
sampling intravenous tolerance test) was significantly impaired with
the diet high in saturated fat (-21 %, p<0-05) but remained unchanged
with the diet high in monounsaturated fat.

As for carbohydrate rich foods, diets that are high in fibre with foods
of a low Glycemic Index are associated with reduced postprandial
levels of glucose and insulin, improved lipid levels and possibly
reduced insulin sensitivity. In the long term this type of diet would be
expected to confer a lower risk of type 2 diabetes and several major
prospective studies have found this to be the case. In addition, it
should be considered that high intakes of sucrose or fructose,
particularly if present in soft drinks, have shown a detrimental impact
not only on body weight, particularly in children, but also on insulin
sensitivity and blood glucose regulation. The relationship between
alcohol intake and the incidence of type 2 diabetes has a J shape, with
the lowest rate of diabetes associated with 1 or 2 alcoholic drinks /day.
In conclusion, there is very suggestive evidence that weight reduction
and increased physical exercise should be combined with a diet rich in
carbohydrate and fibre, with a low glycaemic index and a high
vegetable/animal fat ratio, in order to achieve the most powerful effect
on type 2 diabetes prevention; therefore. legumes, oats, pasta,
parboiled rice, fruits, vegetables, wholegrain bread should replace,
whenever possible, refined foods with a high glycaemic index, while
unsaturated fat (olive oil) should be a preferential source of dietary fat
instead of butter or cheese or fatty meat. In this context, sweetend
beverages should be limited while alchohlic beverages could be
permitted if used with moderation.
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Type 2 diabetes and cardiovascular risk in children and
adolescents

Francesco Chiarelli, M. Loredana Marcovecchio
University Department of Paediatrics, Chieti, Italy

Type 2 diabetes (T2D) is caused by a combination of insulin
resistance and decrease insulin secretion (1). For a long time T2D has
been considered as a disease almost exclusive of the adult obese
population. However, over the last decades there has been an alarming
increase of youth-onset T2D concomitant with the rise of obesity in
this age group (2). Whereas until 10 years ago T2D accounted for less
than 3% of all cases of new-onset diabetes in adolescents, T2D now
accounts for 8-45% of all new cases of diabetes in the USA (2). An
increase in cases of T2D has been reported also in Europe, Japan and
other countries, although the rates are lower than in the US (2).

Much of the health burden of T2D in youth is due to the development
of chronic complications, including microvascular diseases and
cardiovascular disease (CVD).

It is well known that in adults T2D is a key risk factor for an early
occurrence of cardiovascular events (3). Alarmingly, in adults CVD
appears to be more aggressive in those with an onset of T2D at an
earlier age (18-44 years) compared to those with a later-onset of the
disease (4).

Data on CVD in youth with T2D are scant, mainly due to the recent
emergence of T2D in this age group (5, 6). However, recent studies
have shown that youth with T2D have a higher prevalence of many
CVD risk factors, such as central obesity, high blood pressure,
dyslipidaemia, increased albumin excretion, when compared to youth
of similar age without diabetes. Both adiposity and glycemia seem to
be independent predictors of the above CVD risk factors (7).

Although hard-endpoints, such as heart attacks or strokes, are
uncommon events among youth with T2D, subclinical vascular
abnormalities have been reported in this age group. In particular,
youth with T2D shows early signs of atherosclerosis, represented by
increased arterial stiffness and carotid intima-media thlckness (8,9).
The available data so far on CVD in youth with T2D highlight the
importance of preventing this disease in order to reduce the associated
CVD health burden. Therefore, identifying obese children at risk for
T2D is of primary importance in order to prevent its development and
the diabetes-related cardiovascular complications in this age group.
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The effect of GLP1-based therapies on cardiovascular risk

Edoardo Mannucci
Diabetes Agency, Careggi Teaching Hospital, Florence, Italy

The efficacy of the intensification of glucose control in prevention of
cardiovascular disease in type 2 diabetes has always been
controversial (1). Although the long-term extension of the UK
Prospective Diabetes Study has shown a significant reduction in the
incidence of major cardiovascular events in the intensively treated
group (2), the results of other studies have been inconclusive (3, 4); in
one trial, a more aggressive treatment of diabetes was even associated
with an increase in cardiovascular mortality (5). If all available studies
on the long-term effects of improved glycemic control on
cardiovascular disease are considered together, some benefit can be
observed (6, 7), although hypoglycemia could represent a major
limiting factor (7).

GLP-1-based therapies (i.e., GLP-1 receptor agonists and DPP4
inhibitors), which are capable of reducing hyperglycemia with a
minimal risk of hypoglycemia (unless associated with insulin or
sulfonylureas), seem to be particularly suited for the prevention of
cardiovascular disease through the improvement of glycemic control.
In addition, they also show favorable effects on several extra-glycemic
risk factors: GLP-1 receptor agonists induce weight loss and a small
reduction of blood pressure (8, 9), whereas DPP4 inhibitors could
have some (marginal) favorable effects on lipid profile (10).
Furthermore, a wide body of experimental evidence shows that GLP-1
has direct myocardial effects, including augmented adaptation to
ischemia and improved systolic function (11, 12). Such actions have
also been demonstrated in humans in pilot studies with short-term
GLP-1 infusions (13, 14).

Preliminary data on major cardiovascular events reported in phase III
and early phase IV studies fuelled further enthusiasm about the
potential cardiovascular benefits of GLP-1-based therapy, showing a
trend toward a reduced risk both for GLP-1 receptor agonists and
DPP4 inhibitors (8, 15). However, when the first two large
cardiovascular outcome trials were published in September, 2013, no
significant benefit of either alogliptin or saxagliptin (two DPP4
inhibitors) could be observed (16, 17). This result, which was below
the expectations of many experts, is in apparent contrast with
observations from earlier studies. This difference could be due to
several reasons: early studies were designed for metabolic, and not
cardiovascular, endpoints; on the other hand, cardiovascular outcome
studies were designed to assess safety, and not efficacy, of newer
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agents. In addition, the characteristics of patients enrolled in SAVOR
and EXAMINE are very different from those of patients enrolled in
earlier trials with DPP4 inhibitors. Post-hoc analyses of results of the
first cardiovascular outcome trials could shed some light on the
reasons underlying the discordance of results. Further large scale trials
are currently ongoing, both for GLP-1 receptor agonists and DPP4
inhibitors; considering the differences in design across studies, in the
next few years a wider body of evidence will allow a clearer picture of
cardiovascular effects of incretin-based therapies. For the moment,
current evidence confirms the cardiovascular safety of GLP-1 based
therapies, without excluding the possibility of some glucose-
independent protective effect on the cardiovascular system.
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Achieving glycemic control in patients with type 2 diabetes and
renal impairment

Roberto Trevisan
Direttore USC Malattie Endocrine — Diabetologia, AO Papa
Giovanni XXIII, Bergamo, Italy

Approximately 40% of Type 2 diabetic patients (T2DM) have chronic
renal disease (CKD). Screening for and assessment of renal
dysfunction should occur as soon as a diagnosis of T2DM has been
made. It is important to detect early CKD so treatment can be initiated
to delay any decline in renal function, reduce cardiovascular risk, and
improve outcomes. Serum creatinine and albuminuria should be
measured and these tests repeated annually. The Modification of Diet
in Renal Disease (MDRD) equation can be used to estimate eGFR. A
more accurate equation for estimation of eGFR has been proposed
(Chronic Kidney Disease Epidemiology Collaboration), which reflects
the actual measured GFR more accurately (1).
javascript:pop_layer('references_layer'); T2DM patients with renal
impairment are at greater risk of experiencing a hypoglycemic event
compared with T2DM patients without renal impairment.[ 12] Patients
with T2DM and CKD frequently have lower insulin requirements
because less insulin excretion and metabolism occurs. Hypoglycemia
has important safety implications, and the risk for death is increased
(2).

Adequate glycemic control is central to the management of CKD and
the preservation of kidney function in patients with T2DM. A good
metabolic control was associated with a significant decrease in the
development of new microalbuminuria and macroalbuminuria in the
ACCORD, ADVANCE and VADT study (3, 4). The ADA/EASD has
recently published a position statement on the management of
hyperglycemia in patients with T2DM who may or may not have
CKD (5). The position statement recommends an HbAlc goal of less
than 7.0% in most patients to reduce the incidence of microvascular
disease, but this target should be individualized, taking into account
hypoglycemlc episodes, cardiovascular complications, renal
insufficiency, and any other comorbid conditions (5).

Metformin is the first-line treatment for glycemic control in patients
with T2DM. It is weight neutral, inexpensive, and inhibits the
generation of glucose in the liver; it does not affect insulin levels and
is associated with a low risk for hypoglycemia. Because metformin is
excreted unchanged by the kidney, there is a theoretical risk for lactic
acidosis in patients with CKD. Thus, prescribing guidelines
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contramdlcate metformin in patients with moderate (<60 mL/min/1.73
m®) renal insufficiency. However, there is ongoing debate, and a
recent critical review of the literature supports the safe use of
appropriate doses of metformin in patients with chronic stable renal
impairment (6, 7). The recommendation from the ADA/EASD
position paper, 1s that metformin can be used down to an eGFR of 30
mL/min/1.73 m?, but the dose of metformln should be reduced when
eGFR is less than 45 mL/min/1.73 m>. Kidney function should be
checked regularly (every 6 months) and metformln should be
discontinued if eGFR falls below 30 mL/min/1.73 m’.

Although Sulfonylureas have been used extensively in patients with
T2DM (8), Sulfonylureas are associated with a high risk for
hypoglycemia, which is especially problematic in patients with CKD
who are at an increased risk of experiencing a hypoglycemic episode.
Sulfonylureas should be avoided, when possible, in diabetes patients
with renal impairment, especially the longer-acting first-generation
sulfonylureas. Thiazolidinediones are insulin sensitizers, but safety
concerns limit their use. Pioglitazone does not require any dose
adjustment in patients with CKD, but is not recommended for use in
patients on dialysis. Acarbose is not recommended for use in patients
with severe CKD (9).

The DPP-4 inhibitors sitagliptin, saxagliptin, vildagliptin, linagliptin,
and alogliptin have low propensity to cause hypoglycemia unless
administered in combination with an agent associated with a
hypoglycemic high risk, such as sulfonylureas. These agents are
generally well tolerated, are weight neutral, and provide clinically
important reductions in HbAlc. While all DPP-4 inhibitors provide
effective glycemic control in patients with T2DM, dose reductions are
required for all DPP-4 inhibitors, except linagliptin, in T2DM patients
with moderate-to-severe CKD (10).

At the present moment, GLP-1 receptor agonists are not recommended
for moderate or severe CKD due to lack of clinical experience,
although trials are ongoing.

Insulin can be administered by injection at any stage of CKD, but
hypoglycemic events are an obvious risk along with weight gain.
Daily self-monitoring of blood glucose is necessary initially but can
be reviewed once the insulin dose is stabilized.

In conclusion, a good metabolic control is crucial to the management
of CKD and to the preservation of renal function in patients with Type
2 diabetes. The majority of oral agents have several limitations in
diabetic patients with renal disease. The DPP-4 inhibitors offer a new
opportunity to get a good control with no hypoglycemia and little
adverse effects.
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Very-low-calorie diet: a quick therapeutic tool to improve, cell
function in morbidly obese patients with 2 diabetes

Simona Frontoni
Department of Medicine, University of Rome Tor Vergata, Ospedale
Fatebenefratelli, Rome (Italy)

Caloric restriction in obese diabetic patients significantly impacts on
several parameters (1, 2, 3). However weight loss, which is invariably
associated to caloric restriction, is a confounding factor for its own
effects on the same parameters. Therefore, we were interested in
evaluating the early effects of caloric restriction, when weight loss is
still trivial, on various aspects.
In particular, the early effects of a very-low-calorie diet (VLCD) on
insulin sensitivity and insulin secretion in morbidly obese patients
with type 2 diabetes are still unclear.
Since obesity seems to play a causal role in both Obstructive Sleep
Apnea/Hypopnea Syndrome (OSAHS) and type 2 diabetes, the
question arises whether caloric restriction is equally efficacious in
type 2 diabetic patients with and without OSAHS.
Finally, data on the impact of caloric restriction on renal function are
still lacking.
Our aims were to investigate the effects of 1 week VLCD, in severely
obese diabetic patients, on:

- the relative contributions of insulin sensitivity, insulin

secretion, or both in improving glucose metabolism.
- oxygen desaturation index (ODI) and on glucose regulation in
OSAHS vs. non-OSAHS patients.

- renal function, measured as glomerular filtration rate
We found a marked improvement in metabolic profile, in severely
obese patients with type 2 diabetes after a 7-d VLCD, primarily due to
the amelioration of  cell function, whereas no contribution of insulin
sensitivity was shown.
Morbidly obese patients with type 2 diabetes and OSAHS appeared to
be specifically resistant to the acute beneficial effects of VLCD on
metabolic parameters.
Finally, we observed an improved renal function, following acute
caloric restriction, when weight loss is still irrelevant, suggesting that
caloric restriction per se is able to influence renal function.
Our preliminary observation deserves further investigation to clarify
the pathogenic mechanisms involved.
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Metabolic surgery for diabetes and metabolic syndrome

Antonio E. Pontiroli
Clinica Medica, Dipartimento di Scienze della Salute, Universita degli
Studi di Milano, Ospedale San Paolo, Milan, Italy

Use of bariatric surgery has been increasing in parallel with the
expanding epidemics of obesity. Bariatric surgery includes
progressively invasive techniques going from intragastric balloon
(BIB), to laparoscopic gastric banding (LAGB), to gastric bypass
(RYGB), to biliopancreatic diversion (BPD). Newer techniques
include sleeve-gastrectomy (LSG), duodenal-jejunal bypass, and ileal
interposition. Mechanisms of action of bariatric surgery are several,
and include reduced stomach volume with early satiety, reduced
caloric intake, malabsorption of nutrients, weight loss and in particular
visceral fat loss; additional mechanisms to explain metabolic effects
are likely represented by involvement of gastrointestinal hormones,
while gastric emptying and change of intestinal microbiota are also
probably involved.

The effectiveness of bariatric surgery in terms of excessive weight
loss (EWL) and rate of disappearance of (type 2) diabetes varies
according to techniques, going from 46.2% and 56.7% for LAGB,
respectively, to 59.7% and 80.7% for RYGB, to 63.6% and 95.1% for
BPD (1). All techniques have been shown, in randomized studies, to
be more effective than intensive medical treatment, in leading to
resolution of diabetes (2). Aside from a different effect on weight loss,
a recent study has emphasized the different mechanism of action
between malabsorptive and restrictive surgery as to cholesterol; with
malabsorptive surgery, but not with restrictive surgery, intestinal
absorption of cholesterol is decreased, while endogenous synthesis is
increased, coupled with enhanced catabolism (3), indicating
malabsorptive surgery as the kind of surgery more indicated for
hyperlipidemia. Bariatric surgery is also effective in preventing
progression of impaired glucose tolerance to diabetes, be it LAGB or
RYGB (4-7). The International Diabetes Federation has endorsed
bariatric surgery as treatment of choice for obese diabetic patients not
achieving treatment targets with medical therapies.

Bariatric surgery does not affect only diabetes; several actions are
evident after weight loss/bariatric surgery, namely reduction of the
sympathetic drive, of  hypertension, and of left ventricular
hypertrophy, disappearance of Obstructive Apnea Syndrome (OSA);
metabolic events include decrease of insulin resistance, leptin,
oxidized LDL-lipoproteins, PAI-1, white blood cells, adhesion
molecules (8-16). Consistent with thsese findings, clinical changes
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observed after bariatric surgery include decreased prevalence of liver
steatosis (17-19), decreased prevalence of kidney disease (20-22),
decreased intima media thickness (IMT), and increased flow mediated
vasodilation (FMD, 23), so that the CV score is improved together
with the Framingham Score (24). Also consistent with these data is the
fact that bariatric surgery prevents long term mortality as compared
with traditional medical treatment (25). Of interest is the fact that
decreased cardiovascular morbidity and mortality are improved
whatever the surgical technique employed (26).

In conclusion, bariatric surgery has shown of value in the prevention
and treatment of type 2 diabetes, in prevention of death, not only in
diabetes , being of value for hypertension, CV diseases, liver steatosis,
kidney diseases. Open questions still remain: for instance, and this is
likely to be possible only through large collaborative studles which is
the value of bariatric surgery for patients with BMI<35 kg/m at what
stage and duration of type 2 diabetes bariatric surgery is more
effective; in addition, there should be clear criteria for resolution of
diabetes, and more data should be available on the rate or recurrence
of diabetes after resolution; finally, we need studies on long term
prevention of complications in type 2 diabetes, and on long term
prevention of mortality in type 2 diabetes.
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Quality of diabetes care

Graziella Bruno
Associate Professor, Department of Medical Sciences, University of
Turin, Italy

Prevalence of diabetes is increasing worldwide, due to both population
aging and modifications in lifestyle habits, and significantly impacts
on National Health Systems (NHS). In Italy, direct costs are 4-fold
higher in persons with diabetes compared to persons without diabetes
of similar age and sex, and the amount of national health care
resources invested in diabetes is over 10%. Strict control of classical
cardiovascular risk factors can reduce the excess mortality of diabetic
people. However, a marked variability has been documented in
preventive and therapeutic approaches over countries, thus suggesting
that the level of diabetes care currently delivered may not produce the
expected health-related gains. Over the past 5-10 years, there have
been substantial improvements in many processes of medical care of
diabetic people suggested by international guidelines (frequencies of
tests to be performed and cut-off values defining optimal control of
the disease), but less dramatic improvements in intermediate
outcomes. In this context, monitoring quality of care is crucial to
reduce the survival gap between subjects with and without diabetes
and to reduce the health-related costs of complications, but few
population-based studies have been performed on this issue. Although
clinical practice guidelines have the potential to improve the care
received by patients promoting interventions of proven benefit and
discouraging ineffective interventions, the potential effect of their
translation at community level has seldom been assessed. The two
Italian scientific diabetes societies (AMD and SID), provided specific
recommendations for the diagnosis and treatment of diabetes and its
complications in 2008, which were disseminated and discussed at the
local level with diabetologists and general practitioners. The second
edition of Standards of Care for Diabetes was published and further
implemented in 2010 with a pocket version for general practitioners
(GPs). Therefore, Italy is the ideal setting for assessing adherence to
quality of diabetes care provided by both diabetologists and GPs after
the implementation of national guidelines. Administrative data linking
independent data sources have increasingly been used for
epidemiological purposes. The ARNO Observatory covers 29
administrative areas of 8 different Italian Regions allowing to explore
different aspects of the epidemiology of diabetes, including process
and outcome indicators at the community level. We investigated the
quality of care indicators in a large and representative population-
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based cohort of Italian diabetic people; in particular, we focused on
adherence to national guidelines regarding monitoring and treatment
of diabetes and its complications, and on frequencies over the last year
of laser photocoagulation, dialysis and hospital admissions for
macrovascular complications as outcome indicators. This large
multiregional population-based study, covering almost 1 over 20
diabetic people resident in Italy, provides evidence of a large
widespread inadequacy of care provided in the community under the
coverage of universalistic NHS The report, with a population-based
multiregional study design including a great number of patients cared
for by both diabetes clinics and GPs, is to our knowledge the firsts
European experience linking primary care performance to outcomes of
care and allowing to indicate that quality of care is far from being
satisfactory. Noteworthy, our data were recorded two years after the
publication of the first edition of Italian Standard of Care for diabetes
and during the implementation of its second edition, which included a
pocket version for GPs. This finding is particularly disappointing,
providing evidence that other strategies need to be applied to improve
care provided to the diabetic population. In spite of the evidence that
good glucose control soon after the diagnosis of diabetes is mandatory
to lower the risk of macrovascular disease, the ARNO Observatory
shows that as many as 42% of diabetic people had no HbAlc
measurement over the previous year. Even considering only insulin-
treated diabetic people, this frequency remains disappointingly high
(35%). We can hypothesize that a subgroup of subjects with diabetes
might rely on self-blood glucose monitoring rather than on HbAlc
measurement; however, its usefulness in non insulin-treated diabetic
people is questionable and anyway does not eliminate the need of
measuring HbAlc. Another disappointing finding is the very low
proportion of subjects in whom microalbuminuria was tested, in spite
of the evidence of its role as strong predictor of cardiovascular
diseases and dyalisis. It is remarkable also that less than one over two
diabetic persons discharged for acute myocardial infarction was
treated with statins. Therefore, our findings of a ten-fold increased risk
for laser photocoagulation and amputations and two-fold increased
risk for dialysis and macrovascular diseases might be largely driven
by inadequacy of care in the community, in spite of universal
coverage from NHS. A greater adherence to guidelines by all knots of
diabetes healthcare system is mandatory to reduce the burden of
diabetes complications.
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