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Abstract: The content of the concept of the term "chronic kidney disease" is disclosed, the
classification and rationale for the transition to a new classification adopted by the VI Congress of
the All-Russian Scientific Society of Nephrologists in 2006 and recommended for use in medical
practice on the territory of the Russian Federation instead of the concept of "chronic renal failure"
are given, diagnostic methods.
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XITH U XBI1: COBPEMEHHBIE ITOAXO0/1bl K TEPMHUHOJIOI'UN,
KIIACCU®OUKAIINU, JTUATHOCTHUKE U JIEYEHUIO
AHHoTanms: PackpbiBaeTcsi copepskaHHE MOHATUS TEPMHMHA «XPOHUYECKas OOJIe3Hb
noyex», kiaaccudukanus u 000CHOBaHME MEPEXoja Ha HOBYIO KJIACCH(PHKAIMIO, IPHHATYIO VI
cbe3nioM Beepoccuiickoro HayuHoro obuiectsa HepposnoroB B 2006 1. 1 peKOMEHI0BaHHYIO ISt
WCIIOJIb30BaHMsI B MEIMIIMHCKON TpakThke Ha Tepputopun Poccuiickoit deaeparuu BMECTO
MOHSTHUS «XPOHUYECKAsl OYeUHas! HEJJOCTATOYHOCTDY AIOTCSI METOIbI TMATHOCTHKH.
KirueBble cjioBa: XxpoHHUecKast 00JIe3Hb TIOYCK, MOHATHE, KIIaCCH(pHUKAIIHS,
JTMarHOCTHKA.

INTRODUCTION

Chronic renal failure (CRF) is a symptom complex that develops in chronic bilateral kidney
diseases due to the gradual irreversible death of nephrons and is characterized by a violation of the
homeostatic function of the kidneys. End-stage renal disease (ESRD) - the outcome of kidney
disease with a chronic progressive course - corresponds to the concept of "renal death".

MATERIALS AND METHODS

The morphological basis of ESRD is nephrosclerosis, and the functional basis is the loss
of renal functions, leading to disruption of homeostasis and death of the patient. The disease
becomes irreversible long before ESRD, almost from the moment of establishment of CKD. There
is a steady increase in the level of CRF in the world. So, in Russia in the 70s. of the last century,
CRF was recorded with a frequency of 19-109.2 per 1 million population, in the last decade - 100-
600 people, more often detected in adults [1]. In the United States, the prevalence of CRF in the
period from 1974 to 1981 was 133.1-162.4 per 1 million population, in 1996 it was already 268
per 1 million population, in recent years it has been up to 600-700 per 1 million population. The
annual incidence is 50—100 cases per 1 million population [2, 6]. In the Republic of Tatarstan in
1996-1998. the number of adult patients with ESRD was 269-355 per 1 million inhabitants [4], in
the last decade it has exceeded 600 per 1 million population. Since prevalence data are based on
either referral data or data from dialysis centers, the true prevalence and incidence of CKD may
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be underestimated [9, 19, 12]. Unfavorable indicators of the epidemiology of CRF are associated
with an increase not only in the number of patients with kidney pathology, but also with diabetes
mellitus, obesity, aging of the population, an increase in the number of patients with kidney
damage of a vascular nature, in particular, renal ischemia [3]. An important role in the formation
of kidney damage belongs to arterial hypertension [13], hyperglycemia. Risk factors for the
development of kidney pathology include smoking [16], hyperlipidemia and obesity [5, 15], and
metabolic syndrome factors [17]. With the association of factors, the severity of kidney damage is
manifested to a greater extent. Pathology of the kidneys and urinary tract ranks 12th among the
causes of death and 17th as disability [9, 12, 18]. The number of patients with ESRD in the world
receiving renal replacement therapy has increased by more than 4-5 times over the past 20 years
[7, 8, 11]. However, the availability of renal replacement therapy in Russia lags behind the need.
In our country, there is also no generally accepted classification of CRF; in clinical practice, the
classification of CRF by N.A. is widespread. Lopatkina and I.N. Kuchinskaya (1973) with the
allocation of 4 stages: I - latent; II - compensated, III - intermittent; IV - terminal. Classification
with the allocation of 3 stages, formed from a number of classifications, is convenient for
determining the tactics of managing patients (conservative tactics or preparation for dialysis and
its implementation): 1. Initial (latent) stage - glomerular filtration rate (GFR) 80-40 ml / min;
clinically: polyuria, hypertension (in 50% of patients); laboratory: mild anemia. II. Conservative
stage — GFR 40-10 ml/min; clinically: polyuria, nocturia, hypertension; laboratory: moderate
anemia, creatinine 145-700 pmol/l. III. End-stage - GFR less than 10 ml/min; clinically: oliguria;
laboratory: severe anemia, hyperkalemia, hypernatremia, hypermagnesemia, hyperphosphatemia,
metabolic acidosis, creatinine more than 700-800 umol/l. CRF, by definition, is caused by the
death of nephrons, i.e. is irreversible, and in a narrow sense, the stage of chronic renal failure is
considered to be irreversible at a glomerular filtration rate of less than 60 ml / min / 1.73 m2.
However, all classifications of CKD also include early, reversible stages with GFR over 60
ml/min. Moreover, to assess the stage of CRF, various criteria were used: the level of creatinine
and blood urea, GFR. In addition, with a single gradation of CRF stages (I-III or I-IV stages),
fluctuations in serum creatinine and urea for the same stages sometimes differ very significantly.
In addition, the term "CKD" in doctors is associated with a wrinkled kidney, and in patients with
a terminal condition, an "artificial kidney" and, to a certain extent, with a hopelessness of the
condition, which often leads to depression. Although the early stages of chronic renal failure are
reversible, and at later stages, except for the terminal one, it is possible to slow down or even
stabilize kidney function using nephroprotection methods. Various criteria for CRF make it
difficult to study its epidemiology and plan the need for conservative and extracorporeal
treatments. In order to unify approaches to assessing the stage of chronic kidney disease in Europe
and the USA, the associations of nephrologists, transplantologists and doctors of dialysis
departments (NRF / KDOQI (National Kidney Foundation / Kidney Disease Outcomes Quality
Initiative) in 2002 adopted a classification of chronic kidney disease (CKD) [ 16] The US National
Kidney Foundation (NKF, 2003) has proposed a solution to these problems.For this purpose, a
group of experts was created, including experts in the fields of nephrology, epidemiology, clinical
laboratory diagnostics, nutrition, social activities, gerontology, and family medicine. As a result
of the analysis of many publications on diagnostics and treatment, assessment of the significance
of a number of indicators in determining the rate of progression of kidney diseases, terminological
concepts and agreements with representatives of the administration, the concept of chronic kidney
disease (CKD, CKD - chronic kidney disease) was proposed. Introducing the concept of CKD, the
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experts of the NKF working group pursued a number of goals in creating the concept of CKD: ¢
defining the concept of CKD and its stages, regardless of the cause (etiology) of kidney failure
(disease); « selection of laboratory indicators (research methods) that adequately characterize the
course of CKD; * determination (study) of the relationship between the degree of impaired renal
function and CKD complications; ¢ stratification of risk factors for progression of CKD and
occurrence of cardiovascular diseases. In 2005, the most authoritative organization - KDIGO
(Kidney Diseases: Improving Global Outcomes) - confirmed the 2003 K/DOQI initiative for the
widespread use of the term CKD. ICD-10 does not classify CKD. At the same time, in the
international classification ICD-9-CM, since October 1, 2005, all five stages of CKD have already
been assigned their own codes. Since 2003, the concept of CKD has also been used in pediatric
nephrology. This term is borrowed from therapeutic nephrology and was first introduced in
Pediatrics by RJ Hogg et al. in 2003. The criteria for defining CKD in adults and children are
identical. CKD can be both an independent diagnosis and a general term. For example, if
proteinuria or erythrocyturia is incidentally detected for the first time and this urinary syndrome
has been observed for more than three months, then CKD can be considered as the primary
diagnosis. In another case, in the presence of a progressive course of glomerulonephritis or a
primary decrease in tubular function, the diagnosis is formulated as CKD - chronic
glomerulonephritis (with its interpretation) or CKD - tubulopathy (with a possible interpretation).
Thus, the diagnosis of CKD is made regardless of the causative disease, implying the likelihood
of further progression of the process even in the absence of a decrease in the level of GFR at the
time of newly diagnosed kidney disease. The concept of CKD, which is not associated with a
nosological diagnosis, not only does not cancel the nosological approach to the diagnosis of a
particular disease, but in some cases emphasizes its significance. The presence of CKD carries the
likelihood of developing adverse outcomes, which is assessed by risks. The main risks in CKD are
the progression of the renal process with the development of chronic renal failure (CRF). Early
detection of CKD can slow the progression of nephropathy, and in some cases even prevent loss
of kidney function. Moreover, the decline in glomerular function can be restored or slowed down
with long-term use of organoprotective therapy. The possibility of loss of kidney function is the
most important point in understanding the term "chronic kidney disease". However, there are two
groups of criteria in the definition of CKD. According to the first group, the presence of urinary
syndrome, morphological or anatomical changes are the basis for the diagnosis of CKD. And if
the results of a nephrobiopsy or a reduced size of the kidneys are obvious criteria for CKD, then
the presence of a urinary syndrome carries a different prognostic value. The most unfavorable is
the presence of proteinuria, which is considered in modern nephrology as a nephrotoxic factor.
That is why, unlike erythrocyturia, proteinuria of any degree, starting with microalbuminuria, is
subject to medical treatment. The presence of GFR less than 60 ml/min without clinical and
laboratory signs of renal disease indicates a high probability of disease progression to the end stage
of CKD. This value of the glomerular filtration rate was chosen due to the approximate
correspondence of this level of GFR to the death of more than 50% of nephrons. In this case, blood
creatinine may be within the upper limit of normal. In this regard, to identify CKD, GFR should
be calculated using the formula. GFR is an integral indicator of kidney function. In addition to
determining the level of GFR, it is necessary to calculate the individual rate of progression of
CKD, which is calculated using various methods, including the method of Mitch et al. in terms of
the reciprocal level of plasma creatinine (1/Scr). The term and classification of CKD is accepted
not only in the United States, but also in many other countries. Sometimes the term CKD is equated
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with the term "chronic kidney disease (CKD)". Indeed, two Russian cognate words “disease” and
“disease” are sometimes perceived in the same way. However, there is also another point of view
regarding the correctness of the formulation of the diagnosis: CKD or CKD. From the point of
view of the Russian language, a “disease” is a disease in a particular individual. Speaking of CKD,
This refers to kidney diseases that are different in etiology and pathogenesis (for example,
glomerulonephritis and diabetic nephropathy), which combine at least two factors: firstly, common
non-immune mechanisms for the progression of the process and, secondly, the same type of
approaches to renoprotection. Therefore, “illness” would be more correct than “illness”. In this
context, the experience of the countries of the Asia-Pacific region is of greatest interest. A number
of these countries have urine screening programs in place for children to prevent chronic kidney
disease. Such programs began in Japan in 1973. Later, such surveys of children began on a national
scale in Taiwan and South Korea, and on a more limited scale in Malaysia and Singapore. Recent
summaries of the most significant Japanese experience in the implementation of these programs
have shown that that in primary school students (6-11 years old) changes in urine tests are observed
in 0.52%, and their prevalence increases to 0.75% in children of older age groups. The main cause
of such disorders are glomerular diseases. How do the terms and stages of CKD and CKD relate?
In fact, CKD is the same CKD, but with more precise terminology, common criteria for diagnosis
and nephroprotection. The use of the term CKD implies the exclusion of the term CKD, however,
the Russian Scientific Society of Nephrology proposes to retain the term CKD for the end-stage
(dialysis) stage of CKD. In addition, during the transition period to the new CKD classification,
both classifications can be used. Chronic kidney disease (CKD) is established when signs of
kidney damage (structural or functional disorders) are detected with or without a decrease in GFR,
lasting 3 months or more. The difference between the classification of CKD and CKD is that to
assess the stage of CKD, the only indicator of renal function is used - the glomerular filtration rate
(GFR), which more accurately reflects kidney function than creatinine, since its calculation takes
into account the influence of gender, age, body weight. And besides, the term CKD does not
contradict the inclusion of kidney diseases with normal and initial reduced kidney function (I-11
stages). which more accurately reflects kidney function than creatinine, since its calculation takes
into account the influence of gender, age, body weight. And besides, the term CKD does not
contradict the inclusion of kidney diseases with normal and initial reduced kidney function (I-11
stages). which more accurately reflects kidney function than creatinine, since its calculation takes
into account the influence of gender, age, body weight. And besides, the term CKD does not
contradict the inclusion of kidney diseases with normal and initial reduced kidney function (I-11
stages).
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NRF/KDOQI stages of chronic kidney disease (National Kidney Foundation/Kidney
Disease Outcomes Quality Initiative, 2002)
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RESULTS

As can be seen from the above classification, the diagnosis of CKD begins with intact
kidney function - stage I CKD, a slight decrease in kidney function (GFR 60-89 ml / min)
corresponds to stage II CKD, which allows creating a register of all patients with potential
progression of CKD and the likely achievement of extremely severe decrease in GFR - "dialysis"
stage. The classification was supported by the VI Congress of the All-Russian Scientific Society
of Nephrologists (2005), and on November 17-18, 2007 in Moscow - by the Plenum of the Board
of the Scientific Society of Nephrologists of Russia (NSNR). A working group has been created
to develop a draft order for the Ministry of Health of the Republic of Tajikistan to improve the
nephrological service and switch to a new classification. This classification is proposed for
familiarization and dissemination in the Russian Federation. Currently, work is underway to
prepare an order of the Ministry of Health of the Russian Federation on the official transition to a
new classification of all interested services (health and social services). The new classification will
contribute to the study of the epidemiology of CKD, the development of methods of prevention
and conservative therapy that allow to control the course of the disease, to delay the start of renal
replacement therapy [10]. Due to the need for time to switch to a new classification, the
introduction of a mandatory determination of the level of creatinine (to calculate GFR using the
Cockcroft-Gault formula) in the standard for examining patients with chronic kidney disease and
suspected CKD in the transition period, it is recommended to use both classifications,
simultaneously indicating the stage of CRF, and stage of CKD. The new classification will
contribute to the study of the epidemiology of CKD, the development of methods of prevention
and conservative therapy that allow to control the course of the disease, to delay the start of renal
replacement therapy [10]. Due to the need for time to switch to a new classification, the
introduction of a mandatory determination of the level of creatinine (to calculate GFR using the
Cockcroft-Gault formula) in the standard for examining patients with chronic kidney disease and
suspected CKD in the transition period, it is recommended to use both classifications,
simultaneously indicating the stage of CRF, and stage of CKD. The new classification will
contribute to the study of the epidemiology of CKD, the development of methods of prevention
and conservative therapy that allow to control the course of the disease, to delay the start of renal
replacement therapy [10]. Due to the need for time to switch to a new classification, the
introduction of a mandatory determination of the level of creatinine (to calculate GFR using the
Cockcroft-Gault formula) in the standard for examining patients with chronic kidney disease and
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suspected CKD in the transition period, it is recommended to use both classifications,
simultaneously indicating the stage of CRF, and stage of CKD.
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An example of formulating a diagnosis using both classifications

DISCUSSION

CKD is a syndrome, not a nosological form of the disease. Therefore, it is necessary to
identify the disease that is its cause. 90% of patients with CKD have a history of chronic kidney
disease (10% of patients have no history of kidney disease): hypertensive nephropathy, malignant
hypertension, renal artery stenosis, glomerulonephritis, tubulointerstitial nephritis, chronic
pyelonephritis, kidney damage in systemic connective tissue diseases (systemic red lupus,
scleroderma, periarteritis nodosa, Wegener's granulomatosis, hemorrhagic vasculitis), diabetic
nephropathy, renal amyloidosis, gouty nephropathy; congenital kidney diseases, including
polycystic kidney disease, renal hypoplasia, Allport syndrome, Fanconi syndrome, multiple
myeloma, long-term urinary tract obstruction, urolithiasis, hydronephrosis. Clinical examination
in early stages (I-II and even III) often does not reveal any clinical signs of CKD. Therefore, it is
necessary to study blood creatinine in patients with suspected CKD. At later irreversible stages,
changes characteristic of chronic renal failure are detected. The skin is dry, pale, with a yellow
tinge (delay of urochromes). Observe hemorrhagic rashes (petechiae, ecchymosis), scratching with
itching. In the terminal stage of chronic renal failure, “powdering” of the skin occurs (due to
secretions through the pores of uric acid). Polyuria and nocturia - before the development of the
terminal stage of chronic renal failure, in the terminal stage - oliguria followed by anuria.
neurological symptoms. Uremic encephalopathy: memory loss, impaired ability to concentrate,
drowsiness or insomnia. In the terminal stage, fluttering tremor, convulsions, chorea, stupor and
coma. Coma develops gradually or suddenly. Uremic polyneuropathy: restless legs syndrome,
paresthesia, burning in the lower extremities, paresis, paralysis (in the later stages). Endocrine
disorders: uremic pseudodiabetes and secondary hyperparathyroidism, often noted amenorrhea in
women, impotence and oligospermia in men. Adolescents often have disorders in the processes of
growth and puberty. Water and electrolyte disorders: polyuria with nocturia in the initial and
conservative stages; oliguria, edema in the terminal stage; hypokalemia in the initial and
conservative stages (overdose of diuretics, diarrhea): muscle weakness, shortness of breath,
hyperventilation; hyponatremia in the initial and conservative stages: thirst, weakness, decreased
skin turgor, orthostatic arterial hypotension, increase in hematocrit and concentration of total
protein in the blood serum; hypernatremia in the terminal stage: hyperhydration, arterial
hypertension, congestive heart failure; hyperkalemia in stage V (especially with an increased
content of potassium in food, hypercatabolism, oliguria, metabolic acidosis, as well as taking
spironolactone, ACE inhibitors, beta-blockers; hypoaldosteronism); muscle paralysis, acute
respiratory failure, bradycardia, AV block. Changes in the skeletal system (secondary
hyperparathyroidism): renal rickets (changes are similar to those in normal rickets), cystic fibrous
osteitis, osteosclerosis, bone fractures. Violations of phosphorus-calcium metabolism:
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hyperphosphatemia (with a decrease in GFR less than 25% of the norm) in combination with
hypocalcemia (hyperparathyroidism) or hypophosphatemia (malabsorption syndrome, taking
antacids, hyperventilation, vitamin D deficiency); itching (possible due to hyperparathyroidism);
osteoporosis; decrease in myocardial contractility. Violations of the acid-base state (ACHS):
compensated hyperchloremic acidosis, metabolic acidosis (GFR less than 50 ml / min). Nitrogen
imbalance: clinical signs of nitrogen imbalance are uremic enterocolitis, secondary gout, ammonia
breath odor. Changes in the cardiovascular system: arterial hypertension, congestive heart failure,
acute left ventricular failure, pericarditis, cardiomyopathy - muffled heart sounds, "gallop rhythm",
systolic murmur, expansion of the boundaries of the heart; rhythm disturbances - atrioventricular
blockade up to cardiac arrest (with a potassium content of more than 7 mmol / 1); coronary artery
disease; rapid progression of atherosclerosis of the coronary and cerebral arteries. Hematopoietic
and immune disorders: anemia, lymphopenia, hemorrhagic diathesis, increased susceptibility to
infections, splenomegaly and hypersplenism, leukopenia, hypocomplementemia. Lung damage:
uremic edema, pneumonia, pleurisy (polyserositis with uremia). Disorders of the gastrointestinal
tract: anorexia, nausea, vomiting, erosions and ulcers of the gastrointestinal tract, bad taste in the
mouth and ammonia breath, mumps and stomatitis (secondary infection). Laboratory studies allow
us to clarify the details of CKD, the causes and factors of progression. Complete blood count:
normochromic normocytic anemia, lymphopenia, thrombocytopenia, decrease in hematocrit.
Urinalysis: proteinuria, erythrocyturia, leukocyturia; hypostenuria, isosthenuria; cylindric is
possible. Biochemical tests: azotemia (increased levels of creatinine, urea, ammonia, uric acid with
GFR less than 40 ml/min). Hyperlipidemia - an increase in cholesterol, low-density lipiproteins,
triglycerides, a decrease in high-density lipiproteins (hypercholesterolemia type III-IV according
to Fredrickson); a decrease in the blood concentration of the active form of vitamin D, testosterone;
increased concentration of parathyroid hormone, glucose; decreased tissue sensitivity to insulin.
Electrolytes: hyperphosphatemia, hypokalemia or hyperkalemia, hyponatremia or hypernatremia,
hypochloremia, hypermagnesemia (in the terminal stage), increased sulfate content, hypocalcemia.
Blood clotting is reduced. Acid-base balance: acidosis (pH less than 7.37), a decrease in the
concentration of blood bicarbonates. GFR is calculated using the Cockcroft-Gault formula: GFR
= (140 - age in years) x body weight in kg / (72 x blood creatinine concentration in mg%) x x 0.85
(in women) or GFR = (140 - age in years) x body weight in kg / blood creatinine concentration in
umol/I) x x 1.23 (in men). Special studies are carried out to clarify the cause, nature of kidney
damage and exclude alternative diseases: ultrasound - reduced size of the kidneys (wrinkling),
rarely the size of the kidneys is not changed (polycystic, amyloidosis, tumor); increased
echogenicity of the kidney parenchyma; it is possible to detect stones, obstruction of the ureter
with the expansion of the pelvis and calyces. CT - determine the benign or malignant genesis of
cystic formations. Retrograde pyelography - with suspicion of occlusion of the urinary tract or an
anomaly of their structure. Arteriography (if renal artery stenosis is suspected). Cavagraphy (with
suspicion of ascending thrombosis of the inferior vena cava). Kidney biopsy. Radioisotope
renography: flattening of the renographic curve and delay in release of the isotope; in violation of
the patency of the renal arteries, the first rise of the curve (vascular phase) becomes less
pronounced, with urinary stasis, there is no decrease in the curve in the excretion phase.

CONCLUSIONS

Differential diagnosis of CKD. In CKD, the decrease in GFR usually occurs gradually,
over years, often unnoticed by both patients and physicians. But the cause of CKD can be not only
chronic kidney disease, but also acute diseases with an outcome in nephrosclerosis, including acute
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renal failure and rapidly progressive glomerulonephritis. Therefore, when a decrease in renal
function of CKD is detected for the first time, it is necessary to exclude acute renal failure, which
is characterized by a relationship with an etiological factor, as well as oligoanuria (85%), the
absence of left ventricular hypertrophy, and severe anemia. The kidneys are enlarged or not
changed, the echogenicity of the kidney parenchyma is reduced or normal. In addition, it is
necessary to exclude rapidly progressive glomerulonephritis, in which a progressive decline in
kidney function up to the terminal stage occurs within 6-12, less often 24 months, nephrotic-
hypertensive-hematuric syndrome, or nephrotic-nephritic syndrome, a history of systemic
connective tissue disease is possible ( SLE). In both cases, a time criterion should be used for
differential diagnosis, namely, the duration of the disease is more or less than 3 months.
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