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In dialysis population, cardiovascular disease repre-
sents the major risk factor for mortality [1]. Since ad-
vanced chronic kidney disease frequently results from hy-
pertension and diabetes mellitus, the increased cardio-
vascular disease risk in these patients has been assumed
to be the result of these underlying diseases. Nevertheless,
it has been elucidated how renal failure represents per se
a cardiovascular risk factor independently of both hyper-
tension and diabetes mellitus [2, 3].

In thelast decade, there have been significant improve-
ments in the management of cardiovascular disease in the
general population, but it is not known if these interven-
tions result in similar benefits for dialysis patients. In ad-
dition, differences in the types, distribution, mortality,
and pathophysiology of cardiovascular disease in dialysis
patients suggest that generalization of data from patients
without kidney disease should be extrapolated with cau-
tion. Cardiovascular risk factors among dialysis patients
can be divided into those that are nonspecific to kidney
disease and those that are specific to renal failure [1].

There is higher prevalence of many traditional factors for
cardiovascular risk (age, male gender, hypertension, dia-
betes, dyslipidemia, and physical inactivity). Further-
more, dialysis patients have disease-related risk factors
such as anemia, hyperhomocysteinemia, chronic kidney
disease-mineral bone disorder, oxidative stress, malnu-
trition, and chronic inflammation [4]. There is evidence
that uremic factors may be implicated in the pathogenesis
of cardiovascular disease in dialysis patients, since cardio-
vascular survival improves after kidney transplantation
even in high-risk patients [5, 6]. Between disease-related
cardiovascular risk factors, chronic inflammation repre-
sents a major one, which may be detected by high levels
of proinflammatory cytokines (Fig. 1).

Recently, research focalizes not only on inflammation
but more specifically on inflammasome. The inflamma-
somes are innate immune system receptors and sensors
that induce inflammation in response to infections de-
rived from host proteins. Recent developments have
greatly enhanced our understanding of the molecular
mechanisms by which different inflammasomes are acti-
vated [7]. Additionally, increasing evidence in animal
models, supported by data in humans, strongly implicates
an involvement of the inflammasome in the initiation
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Fig. 1. Inflammation is a significant factor
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and/or progression of diseases with a high impact on pub-
lic health, such as cardiovascular disease. Interestingly,
recent studies pointing toward new therapeutics that tar-
get inflammasome activity in inflammatory diseases have
been reported. In this direction, one question is: “How to
control inflammasome activity in dialysis patients?”

One feature of chronic inflammation is high levels of
circulating proinflammatory cytokines, which are pro-
duced mostly by aberrantly activated monocytes [8]. The
molecular mechanism of cytokine dysregulation is still
not fully understood, but emerging evidence suggests the
involvement of inflammasome activity. Several factors
are involved in these mechanisms: (1) exogenous factors
(dialysis treatment, central venous catheter, intestinal
bacteria); (2) cellular factors (oxidative stress, cell senes-
cence, endothelial reticulum stress); (3) tissue factors (hy-
poxia, fluid overload, sodium overload); (4) uremic tox-
ins (calcium phosphate, indoxyl sulfate, advanced glyca-
tion end products).

Several lines of evidence suggest that classic dialysis
techniques are fairly inefficient in removing these mole-
cules, and therefore, new blood purification strategies
have been developed to improve removal of such factors
[9]. Advances in our understanding of uremic retention
solutes as well as improvements in dialysis membranes,
sorbents, and techniques (such as expanded hemodialysis
or hemoperfusion) could offer the opportunity to amelio-
rate clinical symptoms and outcomes, facilitate personal-
ized and targeted dialysis treatment, and improve quality
of life, morbidity, and mortality, reducing inflammasome
activity [10]. Thus, we can implement various strategies
to combat chronic inflammation in dialysis patients.
First, we should plan interventions aiming at decreasing
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the production of inflammatory cytokines, such as life-
style interventions (balanced diet with low inflammatory
potential, physical exercise, smoking cessation, reduction
of periodontal disease). Second, we can plan systematic
use of drugs with potential anti-inflammatory and anti-
oxidant effects (renin-angiotensin II-aldosterone system
inhibitors, statins, sevelamer, cholecalciferol, vitamin E).
Third, we can apply strategies to increase removal of in-
flammatory molecules by advanced dialysis techniques
(on-line hemodiafiltration) or modified and functional-
ized dialysis membranes (expanded hemodialysis).
Fourth, we can take advantage of adsorption as a further
mechanism of blood purification. Interestingly, new sor-
bents with high biocompatibility have been developed to
allow direct contact of blood patients with the adsorption
bed. Adsorption allows efficient removal of medium and
high molecular weight molecules, including protein-
bound uremic toxins, such as indoxyl sulfate and p-cresyl
sulfate, relieving symptoms in dialysis patients [11, 12].
Finally, new targeted anti-inflammatory drugs are un-
der research investigation: N-acetylcysteine, pentoxifyl-
line, bardoxolone, and anticytokine drugs (tocilizumab,
canakinumab, anakinra, etanercept). Anticytokine thera-
pies have revolutionized the treatment of chronic inflam-
matory diseases, particularly autoimmune diseases dur-
ing the last decades. Tumor necrosis factor (TNF)-a an-
tagonists are available with indications in the fields of
cardiology, rheumatology, dermatology, and gastroen-
terology. Other therapeutic approaches have been intro-
duced in the last 10 years, e.g., the blockade of interleu-
kins (IL-1, IL-6, and IL-12/23). The advantages of cyto-
kine blockers are their rapid onset of action with high
response rates and a tolerable safety profile [13, 14].
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From the abovementioned spectrum of possibilities,
we may hypothesize and we sincerely hope that, in the
future, pharmacological and removal (extracorporeal)
therapies might be combined. The final scope will be to
achieve a lower level of inflammation in dialysis patients
and, therefore, a better quality of life and survival in the
long term. The development of further anticytokine drugs
controlling inflammasome activity in dialysis patients is,
therefore, required.
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