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Introduction. CNID is a long-term on-
going disease caused by prolonged ex-
posure to various causes: environmental 
factors and genetic characteristics com-

bined with an unhealthy lifestyle (smok-
ing, alcohol abuse, unhealthy diet, low 
physical activity). The World Health Or-
ganization (WHO) estimates that 41 mil-
lion people die from these diseases every 
year, accounting for 71% of all deaths; 
more than 15 million of them are people 
aged 30 to 69 years. CNID is the main 
cause of early death and disability of the 
population [14].

WHO identifies the following catego-
ries of NCDs with corresponding mortal-
ity rates:

- cardiovascular diseases (CVD): 
most often – arterial hypertension (AH), 
coronary heart disease (CHD) and CKD) 
claiming 17 million lives;

- oncological diseases lead to the 
death of about 9.3 million people annu-
ally;

- diseases of the respiratory system 
(chronic obstructive pulmonary disease 
(COPD) and bronchial asthma (BA)) 
cause 4.1 million deaths per year;

- diabetes mellitus (DM) is the cause 
of death of 1.5 million people.

Special attention should be paid to 
CKD, which is a persistent organ lesion 
for three or more months due to the ac-
tion of various etiological factors, the an-
atomical basis of which is the process of 
replacing normal anatomical structures 
with fibrosis, leading to its dysfunction 
by CKD [20]. The causes of CKD include 
genetic factors and the consequences of 
concomitant diseases such as hyperten-
sion, diabetes, abdominal obesity and lip-
id metabolism disorders (dyslipidemia). 
Today, hypertension consistently holds 
a leading position among all the causes 
contributing to the progression of CKD, 
affecting about 10-15% of the world's 
population [28].

Arterial hypertension and CKD. The 
basis for the development of hyperten-
sion in patients with CKD is the activa-
tion of the sympathetic nervous system 
against the background of deterioration 
of kidney function. This, in turn, contrib-
utes to an even greater increase in blood 
pressure (BP) in people with CKD. In the 
process of decreasing glomerular filtra-
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tion rate (GFR), the renin-angiotensin-al-
dosterone system (RAAS) is activated, 
resulting in accumulation of Na+ and fluid 
in the body [2].

The most significant way to detect 
CKD in patients with hypertension at 
the outpatient level is to determine the 
level of creatinine in the blood with the 
calculation of GFR, which is carried out 
in conjunction with the determination of 
daily protein loss. Analysis of both indica-
tors of CKD is especially important, since 
a decrease in eGFR and an increase in 
urinary albumin levels, independently of 
each other and other cardiovascular risk 
factors, are associated with an increased 
risk of general and cardiovascular mor-
tality, which increases over time with a 
decrease in eGFR and an increase in al-
buminuria [11]. This focuses on the need 
for timely detection and monitoring of the 
development of CKD in patients with hy-
pertension.

High blood pressure significantly wors-
ens the prognosis of the disease for pa-
tients with pre-existing CKD, as the risk of 
CKD developing into end-stage renal fail-
ure (ESRD) increases. According to the 
MRFIT (Multiple Risk FactorI ntervention 
Trial) study, data on 332,544 men over 16 
years were collected. After analyzing all 
the results, it was concluded that people 
with high and normal blood pressure, un-
like patients with optimal blood pressure 
(less than 120/80 mmHg), are 1.9 times 
more likely to develop ESRD [5]. The 
data obtained allow us to conclude that 
the development of CKD contributes to 
the aggravation of the course of pre-ex-
isting hypertension and is one of the main 
reasons for the ineffectiveness of antihy-
pertensive therapy.

One of the key aspects contributing to 
slowing the development of CKD and sig-
nificantly reducing the risk of cardiovas-
cular diseases is monitoring blood pres-
sure while meeting targets. In addition 
to blood pressure monitoring, lifestyle 
modification is necessary to slow the pro-
gression of CKD: to give up bad habits, 
regularly monitor blood glucose levels, 
avoid taking medications with nephro-
toxic effects, and simultaneously carry 
out effective treatment of the underlying 
disease, which led to the development of 
CKD [21].

When hypertension and CKD are com-
bined, antihypertensive therapy should 
be carefully selected in the patient. It is 
extremely important to start treatment as 
early as possible to prevent cardiovascu-
lar complications and the progression of 
CKD. It is recommended to use renin-an-
giotensin-angiotensin system blockers 
(RAAS blockers) as the main drugs for 

the treatment of hypertension combined 
with CKD, and, if necessary, give prefer-
ence to HMG-CoA reductase inhibitors, 
type 2 sodium-glucose cotransporter in-
hibitors, and glucagon-like peptide 1 ag-
onists [11]. It is important to understand 
that patients with CKD require special 
attention and an individual approach. It 
is necessary to select drugs individually 
for each patient, taking into account his 
characteristics and needs [21, 28].

Coronary heart disease and CKD. 
Coronary artery disease (CHD) is a dis-
ease that is caused by insufficient blood 
flow in the coronary arteries [17]. Modern 
scientific evidence indicates a close rela-
tionship between coronary heart disease 
and CKD, and coronary heart disease is 
not only a concomitant disease, but can 
also provoke the development of kid-
ney complications. The most significant 
complication of coronary heart disease is 
the development of chronic heart failure 
(CHF) [24]. Current epidemiological data 
confirm a stable relationship between 
CHF and CKD: CHF is a risk of devel-
oping CKD and vice versa [22, 24, 31]. 
This is the so-called cardiovascular con-
tinuum [9].

Among the main mechanisms lead-
ing to the formation of CKD on the back-
ground of coronary heart disease, one 
can single out:

1. hemodynamic disorders (due to a 
decrease in the left ventricular ejection 
fraction, perfusion decreases, proinflam-
matory cytokines are activated and, as a 
result, proliferative processes, in particu-
lar fibrosis) [21, 24]; 

2. Microvascular changes (impaired 
autoregulation of renal blood flow caused 
by systemic inflammation in atheroscle-
rosis, worsens the course of ischemic ne-
phropathy) [25];

3. neurohumoral changes (in CHF, a 
decrease in the shock volume of blood 
discharged by the left ventricle leads to 
activation of neurohumoral mechanisms, 
which is manifested by excessive produc-
tion of vasoconstrictors (norepinephrine, 
angiotensin, endothelin, vasopressin and 
a decrease in secretion or reaction to 
internal vasodilating factors. Such disor-
ders provoke deterioration of blood sup-
ply to the kidneys, progression of oxygen 
starvation of tissues and structural organ 
damage) [18].

Dyslipidemia is an important pathoge-
netic mechanism in coronary heart dis-
ease. Endothelial dysfunction, which is 
the first stage in the development of ath-
erosclerosis, leads to the development of 
CKD. Vascular cell adhesion molecule 1 
(VCAM-1) is a marker of endothelial dys-
function. Its level can be used to judge 

the onset of inflammatory and athero-
sclerotic changes in the renal vessels 
[12]. In 1963, lipoprotein (a) was discov-
ered, which is now used as a marker of 
increased risk of CVD. It should be noted 
that this indicator increases at the initial 
stages of CKD development, however, its 
study in the blood is currently not wide-
spread [8].

Homocysteine is also an indicator 
associated with both coronary heart dis-
ease and CKD. In the early stages of 
CKD, homocysteine levels are moderate-
ly elevated and continue to rise with the 
progression of a decrease in GFR [17]. 
An indicator of CKD in the early stages 
is also myeloperoxidase, which is one of 
the main causes of oxidative stress lead-
ing to calcification and atherosclerosis of 
the renal vessels [19].

Thus, coronary artery disease is a sig-
nificant risk factor for the development 
and progression of CKD. Understanding 
the above mechanisms allows us to de-
velop strategies for the early diagnosis 
and prevention of CKD in patients with 
coronary heart disease.

Chronic obstructive pulmonary dis-
ease, bronchial asthma and CKD. The 
conducted clinical and epidemiological 
studies indicate that for many years CKD 
has been in the shadow of chronic kid-
ney disease, including COPD and asth-
ma. Hypoxia, which develops against the 
background of chronic bronchopulmona-
ry diseases, can lead to kidney damage. 
Characteristic kidney cells have a particu-
larly high oxygen demand (especially the 
cells lining the proximal sinuous tubules), 
and even subclinical hypoxia can lead to 
apoptosis of these cells and tissue fibro-
sis. Hypercapnia in patients with COPD 
can cause renal afferent arteriolar vaso-
constriction, decreased renal blood flow, 
and activation of the adrenergic pathway. 
It is obvious from the definition of COPD 
that harmful gases play a vital role in the 
pathogenesis of the disease. Nicotine 
activates the sympathetic autonomic sys-
tem, causing an increase in blood pres-
sure. This can worsen any nephropathy 
that the patient already has. The most 
significant risk factors that worsen kidney 
function in patients with COPD include 
lead and hydrocarbons from smoke, 
systemic inflammation, hypoxemia and 
hypercapnia, and sympathetic activation 
[6, 35].

In 2020, a study was conducted with 
the participation of the Amur State Medi-
cal Academy aimed at a comprehensive 
assessment of the functional state of the 
kidneys in patients aged 45 to 60 years 
with documented COPD. The study did 
not include patients with extremely severe 
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COPD; patients with hypertension, coro-
nary heart disease, acute cerebrovas-
cular accident, kidney and urinary tract 
pathology, tuberculosis, and oncological 
diseases of any localization. The results 
of the study: in patients with frequent ex-
acerbations of COPD and severe symp-
toms, the urea level was higher and the 
GFR value was lower than in the group 
with mild clinical manifestations and low 
frequency of exacerbations. Albuminuria 
(albumin/creatinine ratio in a single por-
tion of urine) of more than 30 mg/g was 
observed mainly in people with frequent 
exacerbations of COPD. Thus, the data 
obtained allow us to consider COPD as 
a risk factor for the development of im-
paired renal function. Patients with fre-
quent exacerbations of COPD and se-
vere clinical symptoms require increased 
monitoring by specialists [4].

The problem of the risk of developing 
CKD in asthma is also being considered. 
A number of studies have indicated the 
relationship between the presence of 
asthma in a patient and the risk of devel-
oping CKD, and risk factors such as gen-
der, age, obesity, diabetes, hypertension, 
and smoking do not significantly affect 
this relationship [10]. Huang H.L. et al. In 
2014, it was shown that the relative risk 
(RR) of developing CKD in patients with 
asthma remains at a high level. Howev-
er, it is worth noting that in patients who 
take glucocorticosteroids, the risk of de-
veloping CKD (HR=0.56; 95% CI: 0.62-
0.61; p <0.001) is more than 2 times low-
er than in patients with asthma who do 
not take glucocorticosteroids (HR=1.40; 
95% CI: 1.33–1.48; p=0.040). In addition 
to glucocorticosteroids, expectorant and 
cholinolytic drugs, leukotriene receptor 
antagonists, bronchodilators, and muscle 
relaxants reduce the risk of developing 
CKD. A 6-year follow-up of patients with 
ASTHMA to assess the risk of developing 
CKD showed that in patients with con-
trolled asthma or asthma in remission, 
proteinuria and a decrease in GFR were 
observed less frequently than in patients 
diagnosed with ASTHMA for more than 
20 years, uncontrolled or persistent [29].

Oncological diseases and CKD. Ac-
cording to WHO, in 2022, about 20 mil-
lion new cases of malignant neoplasms 
(ZNO) and about 9.7 million deaths from 
them were registered worldwide. Onco-
logical diseases are the second lead-
ing cause of death after diseases of the 
cardiovascular system, not only in the 
Russian Federation, but throughout the 
world. CKD and ZNO are quite closely re-
lated: Just as cancer can cause direct or 
indirect damage to the renal tissue, lead-
ing to decreased kidney function, CKD is 

one of the risk factors for kidney cancer 
[37]. One of the reasons for the develop-
ment of CKD in CHF is the nephrotoxici-
ty of antitumor drugs [23]. This is largely 
due to the fact that most drugs are ex-
creted by the kidneys. The components 
of the drug itself and its mechanism of ac-
tion can also influence the development 
of CKD. For example: 

- cisplatin contains the heavy metal 
platinum, which is toxic to the body, and 
the antitumor effect of the drug is due to 
the selective suppression of DNA synthe-
sis, the products of its metabolism can 
damage mitochondria and block the cell 
cycle [13];

- isophosphamide enhances the ex-
pression of cytochrome p450, which me-
tabolizes it into toxic chloroacetaldehyde, 
which causes acute and chronic damage 
to the renal tubules [13];

- methotrexate is safe in low doses 
[34], but in high (1 g/m2) doses, uric acid 
crystals gradually precipitate under the 
influence of the acidic environment of 
urine, which can lead to acute renal fail-
ure or CKD [13].

The nephrotoxic effects of cytostatic 
therapy are dose–dependent (the rate 
and degree of their realization depend on 
the dose of the drug) and are most of-
ten realized at the level of the proximal 
tubules, less often the distal tubules and 
glomeruli [13, 23].

Another reason for the development 
of CKD on the background of ZNO is 
paraneoplastic nephropathies. Parane-
oplastic nephropathy is damage to the 
filtering apparatus of the kidneys caused 
by immunological and metabolic disor-
ders in oncological diseases. In case of 
HYPERTENSION, excessive production 
of growth factors, proinflammatory cyto-
kines, and lymphokines causes cell dys-
function and malfunction of the glomeru-
lar filter, can lead to the formation of intra-
capillary blood clots, infiltration of kidney 
tissue by macrophages and monocytes 
[37].

The other side of the issue is the de-
velopment of cancer on the background 
of CKD. Numerous studies show that 
patients with CKD have a higher risk of 
developing cancer than patients with-
out CKD. One of the reasons for this is 
that due to impaired kidney function, ni-
trogenous substances and carcinogenic 
compounds accumulate in the body (for 
example, 2–amino-6-methyldipyridoimid-
azole), DNA repair decreases, and oxida-
tive stress constantly occurs [30].

Diabetes mellitus and CKD. Diabe-
tes mellitus (DM) is a group of chronic 
metabolic diseases characterized by 
hyperglycemia and/or impaired insu-

lin metabolism. Currently, this chronic 
non-communicable disease is character-
ized by a wide prevalence. Constantly el-
evated glucose levels in diabetes are ac-
companied by damage to target organs: 
kidneys, nerves, eyes, and the cardio-
vascular system [1]. The variety of renal 
pathology in DM (diabetic glomeruloscle-
rosis proper, chronic glomerulonephritis, 
urinary tract infection, medicinal nephri-
tis, tubulointerstitial fibrosis, atheroscle-
rotic renal artery stenosis, etc.), having 
different mechanisms of development, 
progression dynamics, and treatment 
methods, is a particular problem for DM 
patients, since their frequent combination 
is mutually aggravating [16]. Diabetes is 
the leading cause of CKD in the world 
[32]. In patients with impaired carbohy-
drate metabolism, diabetic nephropathy 
occupies one of the leading positions 
among the causes of death, following dis-
eases of the cardiovascular system and 
hypertension [7].

Along with hereditary predisposition, 
hyperglycemia is the main mechanism 
that damages the kidney structure. An 
increase in glucose levels contributes 
to the activation of the RAAS, as well 
as an increase in cell resistance to in-
sulin and, as a result, endothelial dys-
function. These effects are enhanced in 
the presence of modifiable risk factors.: 
increased blood pressure, obesity and 
smoking, which determines the formation 
of glomerular hyperfiltration and hyper-
tension. As the process progresses, the 
mechanism of automatic regulation of the 
tone of the delivering arterioles is disrupt-
ed, which is why systemic blood pressure 
directly affects intraclubular pressure and 
hypertension becomes constant.

Albuminuria is one of the most import-
ant mechanisms of progression of glo-
merular lesions. At this stage, proteinuria 
and hypertension develop, which stimu-
late damage to kidney structures, which 
leads to a decrease in their functions, up 
to terminal CKD [3].

It is also known that under the influ-
ence of hyperglycemia, end products of 
glycation (AGE) are formed in the pa-
tient's body. The formation of a small 
amount of AGE is part of the metabolism 
in a healthy person, but a large amount of 
glycotoxins produced can have negative 
consequences [15]. High levels of glyca-
tion toxins activate processes (profibrotic 
and inflammatory changes) that trigger 
the progression of diabetic nephropa-
thy. One of the mechanisms of action 
of toxins is the transformation of protein 
complexes of the extracellular matrix. 
Glycation of collagen leads to a decrease 
in its properties, including solubility and 
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inversion of the charge of monomers, 
changing the configuration of the base-
ment membrane of nephrons, which de-
stroys the architecture. Glycation of an-
other protein, laminin, also leads to a de-
crease in its binding to the components 
of the basement membrane. Glycotoxins 
affect other matrix proteins, among other 
things, which worsens the degradation by 
metalloproteinases, contributing to an in-
crease in the thickness of the basement 
membrane and the width of the mesan-
gium. These changes lead to a violation 
of the function of the filtration apparatus 
of the kidneys, therefore, albuminuria in-
creases and progressive deterioration of 
kidney function occurs [26].

The diagnosis of diabetic nephropathy 
is based on the determination of albumin 
levels in urine and/ or a decrease in GFR. 
It is typical to have a history of diabetes 
mellitus, as well as the presence of other 
complications (for example, retinopathy) 
[33]. At the same time, CKD in a patient 
with type 2 diabetes may be the result of 
diabetes, it may worsen, or it may not be 
related to diabetes at all [1]. Thus, diabet-
ic nephropathy can be diagnosed main-
ly on the basis of clinical and laboratory 
data (general clinical urine tests, eGFR, 
general blood test, blood creatinine lev-
el, determination of glycated hemoglo-
bin, lipid spectrum, blood pressure mea-
surement, ultrasound examination of the 
kidneys) [27]. It is important to note that 
kidney biopsy in diabetic nephropathy is 
performed relatively rarely, only when dif-
ferential diagnosis with other glomerular 
lesions, such as glomerulonephritis and 
amyloidosis, is required [3].

The combination of diabetes and CKD 
requires an integrated approach to ther-
apy, which boils down to observing the 
basics of a healthy lifestyle, with a high 
body mass index (BMI over 26 kg/m2), 
body weight control and rejection of bad 
habits are necessary. The main goal of 
drug treatment is to preserve kidney 
function and achieve intermediate targets 
for blood glycemia, lipid spectrum, and 
blood pressure [1]. In the latest clinical 
recommendations of KDIGO-2024, it was 
noted that sodium-glucose cotransport-
er-2 (SGLT2) inhibitors reduce the risk 
of renal failure in patients with diabetes 
mellitus. Thus, both RAAS blockers and 
SGLT2 inhibitors belong to therapies with 
proven efficacy that slow the progression 
of CKD in patients with and without dia-
betes [36]. In patients with CKD without 
diabetes, the presence of even mild al-
buminuria means a potential benefit from 
the use of RAAS blockers, and in the 
case of severe albuminuria, significant 
benefits are expected from the use of 

SGLT2 inhibitors. It is important that the 
earlier treatment is started, the higher the 
chance of slowing down the development 
of the disease and complications. Pre-
vention of diabetic nephropathy is carried 
out by monitoring blood pressure, sugar 
and cholesterol levels and achieving tar-
gets. In case of diabetes, it is necessary 
to screen biochemical parameters every 
3 months, in addition, it is necessary to 
monitor blood pressure levels on a sys-
tematic basis, as well as to evaluate GFR 
in patients with more than 5 years of dia-
betes experience [26].

Conclusion. The focus of domes-
tic healthcare on the early diagnosis of 
chronic non-communicable diseases 
with the aim of timely effective therapy 
to prevent premature mortality and dis-
ability is fixed in the orders on medical 
examination and dispensary supervision 
of the adult population of the Russian 
Federation. Among the most significant 
chronic non-communicable diseases car-
diovascular, chronic bronchopulmonary 
diseases, diabetes mellitus and malig-
nant neoplasms are considered. The pro-
gression of CKD against the background 
of ineffective treatment of CKD mutually 
aggravates the prognosis in this category 
of patients. Monitoring of the functional 
state of the kidneys by the level of eGFR 
at the outpatient stage serves as an in-
dicator of the effectiveness of chronic 
non-communicable diseases therapy. 
Therefore, an indication of the presence 
and stage of CKD in the clinical diagnosis 
is mandatory.
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