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Can management of the components of metabolic
syndrome modify the course of chronic kidney disease?
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Metabolic syndrome (MetS), described for the first time
by Reaven in 1988, refers to a set of conditions including
central obesity, systemic hypertension, hyperglycemia,
and dyslipidemia [1]. The criteria for MetS have changed
since its original description. The concept of insulin re-
sistance that leads to subsequent chronic inflammation
and endothelial dysfunction lies at its core [2]. Chronic
kidney disease (CKD) has become a significant public
health burden affecting a considerable proportion of
both the adult and elderly populations. Diabetes and
hypertension are established causal and triggering fac-
tors that contribute to development and progression of
CKD. Evidence demonstrates that an imbalance in lipid
metabolism and its accumulation in ectopic tissues ex-
erts lipotoxicity damaging the kidneys [2]. Alterations in
lipid profiles in the state of positive energy balance that
promotes hypertrophy and hyperplasia of white adipose
tissues of visceral fat may also play a significant role in
the pathogenesis of CKD [3]. There exists a widely ac-
cepted notion that MetS is a major risk factor for the de-
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velopment of type 2 diabetes and cardiovascular disease.
The relationship between MetS and its contribution to
renal impairment has recently been validated in large-
scale, population-based studies [3,4]. It has been demon-
strated that MetS is an independent risk factor for CKD.
The more severe are the components comprising the
syndrome, the higher is the risk for CKD development
(Fig. 1). Therefore, it is inferable that the presence of
these comorbidities would identify subjects at increased
risk for type 2 diabetes, cardiovascular disease, and all-
cause mortality. Furthermore, the observed association
between MetS and risk for renal dysfunction raises the
question as to whether correcting one or more of the
characteristics of MetS may effectively prevent or deter
renal functional deterioration.

In this issue of Kidney Research and Clinical Practice,
Park et al [5] substantiated the association between CKD
risk factors and development of MetS. A distinguishing
feature of the current study is that it further explored
the impact of alterations in metabolic status on CKD
development by analyzing whether recovery from pre-
existing MetS was related to a decreased risk for CKD,
and vice versa. The authors demonstrated that the MetS-
developed group had a lower risk of CKD compared to
the MetS-chronic group, and those who recovered from
preexisting MetS had a higher risk for CKD than those
initially free of MetS. This suggests that the chronicity
and precedent burden of MetS may be individualized,
may exert a deleterious impact on kidneys, and may not
fully resolve in a few years.

When unraveling the pathophysiology of MetS that
predisposes patients to CKD (Fig. 1), insulin resistance
is responsible for a chain reaction associated with defec-
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tive lipid metabolism in the peripheral tissues including
skeletal muscle, adipose tissue, and the liver. Defective
glucose uptake in the skeletal muscle leads to chronic
hyperinsulinemia, inadequate lipolytic effect of insulin in
adipose tissues, and impaired ability to suppress glucose
production in the liver. This comprises the underlying
mechanism that activates the signaling pathways associ-
ated with de novo lipogenesis and altered lipid metabo-
lism. As a result, increased plasma free fatty acid produc-
tion and its accumulation in the target organ inflict direct
lipotoxicity in association with decreased endothelial pro-
duction of nitric oxide. This cascade increases oxidative
stress, inflammation, and apoptosis, which have been im-
plicated in progression of diabetic kidney disease [6]. An
altered lipid profile in MetS is characterized by increase in
triglycerides and low-density-lipoprotein cholesterol and
decrease in high-density-lipoprotein cholesterol concen-
trations. It is expected that targeting this lipid profile to
within the lower limit of the normal range may deter CKD
progression in association with decreased inflammation
and oxidative stress in endothelial cells [7]. The mecha-
nism of obesity-induced renal damage is considered to re-
sult from a combination of hemodynamic and metabolic
abnormalities. Both the glomerular filtration rate and re-
nal plasma flow rise with obesity and diminished insulin
response increases efferent arteriolar pressure resulting
in glomerular hyperfiltration and hypertrophy. Renal ul-
trastructural findings associated with obesity often mani-
fests as focal segmental glomerulosclerosis characterized
by glomerulomegaly, podocytopathy, and mesangial
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expansion presenting with massive proteinuria. An in-
crease in certain circulatory cytokines such as leptin and
adiponectin and inflammatory markers such as interleu-
kin-6 and tumor necrosis factor o directly affects endo-
thelial cells and podocytes in the kidneys [8]. Moreover,
fat accumulation in and around the kidneys drives the
above-mentioned processes and contributes to deterio-
ration of CKD through increased renal arterial resistance
and decline in glomerular filtration rate and hyperuri-
cemia [9]. Enhanced sodium reabsorption and loss of a
vasodilatory effect in the setting of hyperinsulinemia may
lead to sodium retention and salt-sensitive high blood
pressure, rendering one much more vulnerable to CKD
development. Activation of this renin-angiotensin system
may further deteriorate renal function in association with
insulin resistance and hyperglycemia. The development
of hypertension contributes to increased intraglomeru-
lar pressure and resultant injury to the epithelial lining,
leading to microalbuminuria. The role of hypertension as
the key player in the MetS and renal disease association
was demonstrated in a previous study. Controlling hy-
pertension eliminates the statistical association between
MetS and renal disease [10]. This is in parallel with the
current study in which hypertension development was
associated with the most substantial increase in CKD risk
[5].

Until now, there has been no clear-cut margin as to
which of these individual mechanisms contributes to the
risk of CKD development. Due to the complexity of their
interrelationships, it is difficult to draw a causal associa-
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tion and discriminate which of the components of MetS
gives rise to renal functional deterioration. Given the epi-
demiologic nature of this study, it is not proven whether
the therapeutic interventions that aim to correct the vari-
ous abnormalities of MetS can prevent the development
and/or progression of renal damage. This study is note-
worthy in that it strengthens and provides evidence for
the role assigned to public metabolic risk management
for prevention of CKD. Repetitive assessments of the
status of MetS and identification of those at risk for CKD
development will provide evidence for further interven-
tional studies. These studies must aim to verify whether
treating the components of MetS may confer a preventive
outcome for the progression of CKD.
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