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Introduction

Introduction

Obesity is the epidemic of 21th century. In
developing countries, the prevalence of obesity continues to
rise and obesity is occurring at younger ages. The world
health organization estimates that globally there were>1
billion overweight adults {body mass index (BMI) >25},
300 million of whom are obese {body mass index (BMI)
>30}. This poses a major public health issue due to
increased risk of several serious chronic diseases such as
type2 diabetes, cardiovascular disease, hypertension and
stroke (Greenberg and Obin, 2006).

Adipose tissue is a dynamic endocrine organ that
secretes a number of factors that are increasingly
recognized to contribute to systemic and vascular
inflammation. Several of these factors, collectively referred
to as adipokines, have now been shown regulate, directly or
indirectly a number of the processes that contribute to the
development of atherosclerosis including hypertension,
endothelial dysfunction, insulin resistance and vascular
remodeling. Several adipokines are preferentially expressed
in visceral adipose tissue and the secretion of pro-
inflammatory adipokines is elevated with increasing
adiposity (Lyon and Law, 2003).
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Hypertension is a common finding in dialysis
patients. Based upon multiple studies, over 50 to 60% of
hemodialysis patients (up to 85% in some reports) are
hypertensives. These values are lower than the 80%
incidence of hypertension at initiation of dialysis due
largely to better volume control in most patients (Henrich,
2012).

The high mortality rate seen in dialysis patients is
related to longstanding high blood pressure and presence of
other traditional and non-traditional risk factors for
cardiovascular disease. Risk factors of hypertension in
hemodialysis patients may include extracellular fluid
volume expansion, increased endothelin level synthesis,
activation of rennin angiotensin and sympathetic nervous
system and hemoconcentration induced by erythropoietin
treatment. Hypertension is associated with increased risk
of left ventricular hypertrophy, coronary artery disease,
congestive heart failure and cerebrovascular complications.
Optimal blood pressure in dialysis patients is not different
from recommendations for general population (Horl and
Horl, 2002).

Large  longitudinal  studies  showed  the

epidemiological link between obesity and hypertension.

During last years, multiple possible mechanisms involved
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in this association were identified. Adipose tissue has an
important role in the genesis of hypertension in obese
patients through several pathways: insulin resistance,
leptin,  rennin-angiotensin-aldosterone  system  and
mediators of inflammation; tumor necrosis factor-alpha
(TNF-a) and interleukin-6 (IL-6). Adipocyte may be the
major player in the development of insulin resistance and
hypertension, elements of metabolic syndrome, responsible

for cardiovascular complications (Blaj et al., 2003).

An activated inflammatory response is a common
feature of end-stage renal disease (ESRD) patients and
predicts outcome. Although various factors related to the
dialysis process may contribute to inflammation, such as
bio-incompatibility and non-sterile dialysis fluids, a
number of non-dialysis related factors also are of
importance. Adipose tissue secretes a number of pro-
inflammatory adipokines such as leptin, resistin, tumor
necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6)
which have pleiotropic activities and can enhance adhesion
molecules, expression on endothelial cells, stimulate Ag
presentation and stimulate synthesis of inflammatory
mediators as PGE2 from fibroblasts (Pauletto , 2006).

Patient with end-stage renal disease present with an

immunodeficient state paradoxically co-exisisting with
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signs of activation of immune system cells and that is
accentuated rather than corrected by replacement dialysis
therapy. There is an increased production of the cytokines
IL-1, TNF-alpha and IL-6 by activated monocytes
(Descamps-Latscha, 1997).

In contrast to general population, a higher BMI is
associated with better survival among hemodialysis
patients, referred to as reverse epidemiology. Chronic
hemodialysis patients frequently have a low energy intake
and are underweight. A greater caloric intake by
hemodialysis patients to engender a better survival outcome
has been hypothesized because of obesity paradox.
Nonetheless; obesity is also associated with increased risk
of developing insulin resistance which may contribute to
accelerated cardiovascular disease which is the major cause
of death among chronic hemodialysis patients. Hence the
protective effects of excess weight in hemodialysis patients
remain debatable and need to be tested with an
appropriately designed prospective study (Hung and Tang,
2009).

Substantial evidence has been accrued that
inflammation is a major factor in the high mortality of
ESRD patients, and a variety of experimental and

epidemiological studies coherently indicate that cytokines
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and other inflammatory proteins are not only conducive to
cardiovascular damage in experimental models but also
predictive of cardiovascular events in patients with
ESRD.We recently reported that IL-6, a key player in acute
phase response, is the strongest predictor of mortality

among inflammation markers (Zoccali et al., 2003).

IL-6, the major mediator of acute-phase response, is
elevated in most but not all ESRD patients. A number of
factors prevalent in patients with ESRD such as
hypertension, adiposity, and insulin resistance could all be

associated with elevated IL-6 level (Memoli, 2001).

There is currently great excitement surrounding
acute-phase reactant CRP for the insights it is providing
into etiologic relationships between inflammation and
clinical vasculopathic syndromes, its usefulness as a
clinical marker and evidence for a direct pathogenic
involvement. Elevated CRP levels are unquestionably
associated with obesity and increased risk of cardiovascular
disease. CRP, a hepatic acute phase protein, is largely
regulated by circulating levels of IL-6 (Berg and Scherer,
2005).




