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Abstract—The importance of prevention and treatment of chronic kidney disease (CKD) is caused not only by the development of chronic renal
failure, which determines the patient's prognosis, but primarily by the risk of adverse outcomes of cardiovascular complications of kidney
involvement in the pathological process and the development of the cardiorenal continuum. Metabolic syndrome (MS) is pathogenetically
associated with the development of CKD and is an independent predictor of it. A direct correlation between the prevalence of CKD and MS

diagnostic criteria and treatment options are shown in this article.
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. INTRODUCTION

etabolic syndrome (MS) is a combination of

genetic, physiological, biochemical and clinical

factors, manifestation which is the development
of insulin resistance, dyslipidemia, visceral obesity,
hypertension, hypercoagulable state, endothelial dysfunction,
hyperuricemia. High relevance of learning MS is due to its
significant prevalence throughout the world. About each
fourth or fifth adult (depending by country and ethnic group)
there is metabolic syndrome. Growth with age incidence. The
proportion of people with MS among the population over 30
years old is 10-20%, while in the USA - 25% [1]. The average
prevalence in the world among men and women - 24%. If
before it was believed that MS is characteristic of older
people, then in studies conducted American Diabetes
Association (American Diabetes Association), shows an
increase in incidence among young people aged 20-29 years
[1].

It is estimated that by 2025 the number patients with this
syndrome will be 300 million person. Therefore, the World
Health Organization (WHO) considers the MS to be a global
epidemic. Even 250 vyears ago, long before the MS
description, Italian doctor Morgagni identified the connection
between visceral obesity, arterial hypertension (AH),
atherosclerosis, high levels uric acid in the blood and the
frequency of respiratory diseases [2].

In 2009, to harmonize the criteria for metabolic syndrome,
several international organizations, including IDF, American
Heart Association / National Institute of Heart, Lung, and
Blood, International Society Atherosclerosis, International
Association for study of obesity, published a conclusion in
which states that to confirm a diagnosis of MS, 3 or more of
the five criteria [3]. Pathological conditions that are associated
with metabolic syndrome (insulin resistance, obesity,
dyslipidemia, arterial  hypertension, hypercoagulation,
inflammation, polycystic ovary, atherosclerosis) also include
impaired renal function, which leads to chronic kidney disease
(CKD). Among chronic noncommunicable diseases CKD
takes special place, since it is widespread, is associated with
deterioration of quality of life and high mortality. For many
years, the relevance of the CKD problem has not received
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much attention. Only at the beginning of the 21st century after
receiving data from large randomized studies (NHANES and
others), which showed a high incidence of CKD in
populations, researchers began to intensively deal with this
issue. Scientific research recent years suggest that Kidney
damage can be considered as one of the manifestations of MS
[4]. The presence of MS increases the likelihood the
development of CKD in patients older than 20 years 2.6 times,
moreover, it increases with the increase in the number of MS
criteria. The authors conducted a study with the inclusion of
more than 6,000 patients, in which studied the relationship of
MS and CKD (Third National Health and Nutrition
Examination Survey - NHANES III), as a result, it was
demonstrated that metabolic syndrome is an independent
factor risk of CKD. In patients with two, three, four and five
criteria MS, compared with patients with one criterion of MS
or without them at all, the likelihood of developing CKD was
respectively 2.21; 3.38; 4.23 and 5.85 [4]. M. Kurella et al. [5]
with A survey of 10,096 middle-aged people found that with
MS, which lasts more than nine years, there is an increase in
the risk of developing CKD by about 50%. They analyzed the
relationship between glomerular velocity filtration (GFR) and
metabolic syndrome with using the multiple regression model.

Due to the widespread use of antihypertensive therapy in
recent years there has been a decrease in such severe
cardiovascular complications of hypertension as cerebral
stroke and myocardial infarction, but there has been a steady
increase in the incidence of terminal chronic renal failure
(CRF). In this regard, the American Nephrologists established
the Kidney Disease Outcomes Quality Initiative Quality
Initiative for the Treatment of Kidney Disease, which has
developed terminology, classification, diagnosis and
approaches to CKD therapy [6]. In accordance with these
recommendations, CKD is understood to mean any kidney
damage that can progress to terminal CRF.

The increase in the prevalence of CKD is largely due to the
high prevalence of hypertension, and the increased incidence
of type 2 diabetes, and obesity, as well as the overall increase
in life expectancy. Currently, there is also no doubt not only
the existence of the renal continuum, but also its simultaneous
and unidirectional progression with the cardiovascular
continuum. However, many factors associated with renal
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dysfunction are at the same time “traditional” cardiovascular
risk factors, among them are hypertension, diabetes,
dyslipidemia, and obesity, which are components of MS [7].

Recent studies have shown that kidney damage can now be
considered as one of the manifestations of MS. Insulin
resistance, being an integral component of MS, is interrelated
with renal dysfunction. Sit D. et al. conducted a study aimed at
identifying the prevalence of insulin resistance in patients with
CKD not receiving dialysis, not suffering from diabetes and
obesity. The study involved 89 patients (42 men and 47
women), the control group consisted of 30 healthy volunteers.
Patients with diabetes and obesity were excluded from the
study. HOMA-IR (i.e., the prevalence of insulin resistance),
determined by the formula: HOMA-IR = fasting insulin level
IU / ml Har fasting glucose (mmol / 1) / 22.5, was significantly
higher in patients with 4th at the CKD stage than in the control
group (p <0.001), its increase was also observed as the GFR
decreased. In addition, a correlation was found between
insulin resistance and parameters such as age, body mass
index, calcium / phosphorus ratio, C-reactive protein levels,
intact parathyroid hormone (iPTH), albumin, creatinine
clearance, hemoglobin, and HDL-C [8] .

The presence of MS increases the likelihood of developing
CKD in patients older than 20 years by 2.6 times, and this
probability increases as the number of components of MS
increases. In patients with two, three, four and five MS
criteria, compared with patients with no or one MS criterion,
the probability of developing CKD was 2.21, 3.38, 4.23 and
5.85, respectively [8].

Due to the high prevalence of chronic kidney disease in the
population, currently more and more attention is paid to the
initial stages of kidney damage. According to modern data, the
first stage of kidney damage is hyperfiltration, ie, an increase
in GFR over 110 ml / min / 1.73 m2, associated with an
increase in pressure on the glomeruli and, as a consequence,
their hyperfunction due to a violation of the autoregulation of
glomerular arteriole. In turn, hyperfiltration leads to the
development of MAU, and therefore is a marker of metabolic
risk [9].

Thus, there is an obvious need for early detection of
metabolic and cardiovascular risk factors in the population
and, accordingly, early onset of drug treatment at the stages of
subclinical kidney damage, including during hyperfiltration,
with drugs capable of reducing intraglomerular hypertension
even at normal blood pressure levels. The ability to prevent
the progression of CKD in patients with MS and elevated
blood pressure largely depends on the timely initiation of
antihypertensive therapy and maintaining the target level of
blood pressure.

When choosing antihypertensive therapy, it should be
remembered that there are several mechanisms for the
implementation of the nephroprotective effect: adequate
reduction of blood pressure; preventing the development and /
or reduction of glomerular hypertension; suppression of
hypertrophic and proliferative processes in the glomerulus;
improvement of endothelial dysfunction; reduction of
proteinuria as an independent factor in the progression of
nephropathy.
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However, the steady growth of CRF in the world in
patients with cardiovascular diseases indicates a lack of
effectiveness of nephroprotection, which may be due to the
late onset of antihypertensive therapy, after the formation of
irreversible structural changes in the kidneys; inadequate
control of hypertension; a relative increase in the proportion of
renal complications of hypertension with a decrease in
mortality from stroke and myocardial infarction; the presence
of various metabolic disorders, including hyperlipidemia,
insulin resistance and hyperuricemia; underestimation of the
role of genetic susceptibility to the development of
nephropathy; violations in the blood coagulation system; the
presence of concomitant atherosclerotic lesions of the renal
arteries.

Angiotensin-Converting Enzyme (ACE) Inhibitors

One of the major studies on the possibilities of
nephroprotection in MS was the PREVEND study. Part of it
was the PREVEND-IT study, which involved 864 patients
with UIA - men and women aged 28 to 75 years (mean age
50.7 years), randomized into groups taking fosinopril 20 mg /
day for four years or placebo, pravastatin 40 mg / day or
placebo. One of the exclusion criteria was creatinine clearance
less than 60% of normal values. A statistically significant
decrease in urine albumin excretion in the group of patients
who took fosinopril, compared with the control group, was
noted already three months after the start of treatment and was
29.5%. This trend was recorded in the fosinopril group for all
four years and by the end of the study it was 31.4% (p <0.05)
compared with the group of patients taking placebo. There
were no significant changes in urine albumin excretion in the
group of patients taking pravastatin and placebo [10].

Angiotensin 1l Receptor Blockers

Another class of antihypertensive drugs that affect the
renin-angiotensin-aldosterone system (RAAS) are angiotensin
Il receptor blockers (ARBs). By carrying out a complete
blockade of angiotensin 11 receptors, this class of drugs affects
the RAAS more specifically than ACE inhibitors. In order to
evaluate the antiproteinuric efficacy of ARBA in comparison
with placebo, ACE inhibitors and other antihypertensive
drugs, a meta-analysis was conducted of 49 randomized
clinical trials in patients with diabetes and other renal
pathology who had UIA and proteinuria. The results of the
study showed that ARA monotherapy leads to a decrease in
proteinuria in comparison with placebo and calcium
antagonists (AK), regardless of its severity and causes. The
antiproteinuric effect of ARB is comparable in strength to the
effectiveness of an ACE inhibitor [11]. However, the only
ARB with a proven nephroprotective effect at all stages of
kidney damage, from MAU to CKD, is irbesartan [11].

Thus, the nephroprotective properties of ARB are not in
doubt, moreover, apparently, the prescription of this group of
antihypertensive therapy is justified not only in the early
stages of kidney disease, but also at the stage of end-stage
CRF.
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Beta Blockers

Before the advent of modern high-selective beta-blockers
(BAB), it was suggested that this group of drugs was
incorrectly used as first-line drugs for treating hypertension,
which was based on unfavorable morbidity and mortality data,
a higher incidence of diabetes. However, experience with the
use of highly selective BAB in large randomized clinical trials
(bisoprolol, carvedilol, nebivolol) proved their metabolic
neutrality. However, studies on the evaluation of the
nephroprotective properties of BAB have been practically not
conducted. The results of only one study were published on
the evaluation of the effect of nebivolol on MAU in patients
with hypertension and type 2 diabetes. In one study, 2,915
patients participated who were prescribed nebivolol as an
additional therapy or a substitute for another class of
antihypertensive drugs (with insufficient antihypertensive
efficacy or the occurrence of undesirable side effects). At the
end of the study, 62% of patients reached the target figures for
blood pressure, while there was a significant decrease in the
level of MAU from 133 £ 11.3 mg / day to 100 = 8.5 mg / day
(p <0.001) [12].

Calcium Antagonists

The administration of AK to patients with CKD is due to
their vasodilating properties and the ability to favorably
influence endothelial function. Among AK, drugs of the
dihydropyridine series (nifedipine, felodipine, amlodipine) and
the non-dihydropyridine series (verapamil and diltiazem) are
isolated. The nephroprotective properties of verapamil in
combination with trandolapril were proven in a large
randomized clinical trial involving 1204 patients with type 2
diabetes, hypertension and without MAU. The use of
combination therapy with verapamil with trandolapril and
monotherapy with trandolapril slowed the development of
UIA 2.6 and 2.1 times, respectively [13].

Studies have shown that dihydropyridine AK, prescribed
as monotherapy, were not effective enough in patients with
diabetic and non-diabetic nephropathy, but their use in patients
with CKD of any etiology is possible in combination with
other antihypertensive drugs with nephroprotective effects, for
example, in combination with an ACE inhibitor or aARB.

Diuretics

The need to use diuretics in the treatment of kidney disease
is associated with an increase in extracellular fluid volume. In
many studies using ACE inhibitors and ARBs, the need for
diuretic prescription was due to the failure to achieve target
blood pressure. Several studies showed that therapy based on
the use of the thiazide-like diuretic Arifon retard is equivalent
in terms of its nephroprotective properties (UIA level) in terms
of the effectiveness of therapy based on prescribing ACE
enalapril in patients with hypertension and type 2 diabetes.
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II.  CONCLUSION

In patients with metabolic syndrome in conditions of
insulin resistance, in addition to traditional manifestations,
there may be renal dysfunction, which at early stages manifest
as a change in GFR, MAU and endothelial dysfunction. Drugs
of choice in patients with MS when it is necessary to correct
an increased level of blood pressure in terms of
nephroprotective effects are ACE inhibitors and ARBs with
metabolic ~ neutral and  organ-protective  properties.
Nephroprotective properties of antihypertensive drugs have
been proven for patients with already clinically pronounced
kidney damage.
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