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Background. The early onset of nephropathies creates certain risk of early chronic kidney disease development with loss of function (especially in children with unfavorable intrauterine period), renal tissue dysplasia, congenital malformations and/or urodynamic disorders. Objective. The aim of the study is to evaluate the role of ontogenesis factors in nephropathies development in tender-age infants with specification of the course features and kidneys morphometric parameters. Methods. Cohort study was conducted. The study group included 69 children aged from 0 to 36 months with changes in the kidneys (compared to age-specific ones) according to ultrasound and/or urinary syndrome (leukocyturia, bacteriuria, proteinuria, etc.). The control group included 35 relatively healthy children of the same age. Comparative analysis of antenatal and postnatal medical history was carried out in both groups, as well as comparison of morphometric indicators of the urinary system organs at neonatal ultrasound screening. Pathological process onset was also considered in the group of children with nephropathies. The study was conducted during 2018-2021 yy. Results. Possible predictors of pathology process in children with early onset of nephropathies are: 1) maternal diseases: urinary system disorders (OR = 4.99), blood pathology, mainly anemia of the 2nd-3rd grade (OR = 6.94), cardiovascular system diseases (OR = 10.26), inflammatory diseases of genital tract (OR = 10.61); 2) pregnancy failures: gestational diabetes mellitus (OR = 7.24), preeclampsia and eclampsia (OR = 4.40); placental pathology (OR = 17.0), and fetoplacental insufficiency (OR = 7.61); 3) feeding features: early conversion to breast-milk substitutes (OR = 2.81). 50.7% of children of this group has shown persistent urodynamic disorders already at first months of life according to ultrasound data, as well as signs of bloated kidneys. It was shown that the inflammatory process manifestation associated with aggravated perinatal history and congenital defects occurs significantly earlier — 2 months, and without any defects — 4 months (p = 0.004). Conclusion. Burdened antenatal and neonatal medical history has negative effect on the morphogenesis of the urinary system organs and creates conditions for early nephropathies development during the first months of life. 
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Fig. Scheme of the main study sample formation (patients with early nephropathy development during the first three years of life)
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Children (0-36 months) with revealed USOs changes according to US, urinary sundrome and/or nephro-urological complaints (n=302)

Excluded: premature infants, children with congenital TORCH-associated infections, children with CNS organic lesion, genetic and chromosome diseases (n-178)

Children (0-36 months) with verified diagnosis (n=124)

Excluded: children with unconfirmed nephro-urological pathology, children with hereditary nephropathies, refused treatment by parents (n-55)

Children (0-36 months) with acute and chronic pyelonephritis, chronic tubulointerstitial nephritis (n=69)
Note. USO (ОМВС) — urinary system organs; US (УЗИ) — ultrasound; CNS (ЦНС) — central nervous system.

Table 1. Features of mothers' obstetric and gynecological anamnesis
	Indicator
	Children with nephropathies

(Group I),

n = 69
	Relatively healthy

(Group II),

n = 35
	OR, CIN–CIV;
p

	Therapeutic abortion, abs. (%)
	34 (49,3%)
	9 (25,7%)
	OR = 2,806 

CIN–CIV = 1,149–6,854

р = 0,03430

	Pregnancy regression, abs. (%)
	17 (24,6%)
	2 (5,7%)
	OR  = 5,394 

CIN–CIV = 1,170–24,880

р = 0,02926

	Infertility
	4 (5,8%)
	0
	

	Chronic inflammatory diseases of genital organs (colpitis, cervical erosion, adnexitis, etc.), abs. (%)
	27 (39,1%)
	2 (5,7%)
	OR  = 10,607

CIN–CIV = 2,350–47,870

р = 0,00019

	Threatening miscarriage, abs. (%)
	11 (15,9%)
	5 (14,3%)
	OR  = 1,138

CIN–CIV = 0,362–3,577

р = 0,99999

	Preeclampsia, eclampsia, abs. (%) 
	25 (36,2%)
	4 (11,4%)
	OR  = 4,403

CIN–CIV = 1,393–13,924

р = 0,01017

	Gestational diabetes mellitus, abs. (%)
	18 (26,1%)
	2 (5,7%)
	OR  = 7,244
CIN–CIV = 1,576–33,491

р = 0,01634 

	Hypamnion, abs. (%)
	6 (8,7%)
	0
	

	Placental pathology (calcinates, malposition, etc.), abs. (%)
	23 (33,3%)
	1 (2,9%)
	OR  = 17,000
CIN–CIV = 2,187–132,139

р = 0,00036

	Fetoplacental insufficiency, abs. (%)
	15 (21,7%)
	1 (2,9%)
	OR  = 9,444
CIN–CIV = 1,193–74,790 

р = 0,01027


Table 2. Extragenital pathology of women in study groups
	Indicator
	Children with nephropathies

(Group I),

n = 69
	Relatively healthy

(Group II),

n = 35
	OR, CIN–CIV;
р

	Urinary system diseases (UTI, chronic pyelonephritis, chronic TIN, KSD), abs. (%)
	22 (31,9%)
	3 (8,6%)
	OR  = 4,993

CIN–CIV = 1,378–18,088

р = 0,00813

	Endocrine diseases (hypothyroidism, obesity), abs. (%)
	9 (13,0%)
	3 (8,6%)
	OR  = 1,600
CIN–CIV = 0,404–6,330

р = 0,74673

	GIT diseases (chronic gastritis, chronic cholecystitis, etc.), abs. (%)
	18 (26,1%)
	3 (8,6%)
	OR  = 3,765
CIN–CIV = 1,026–13,810

р = 0,04055

	Blood diseases (anemia of the 2nd-3rd grade, thrombocytopenia), abs. (%)
	30 (43,5%)
	5 (14,3%)
	OR  = 6,938 

CIN–CIV = 2,407–19,993

р = 0,00390

	CVS diseases (hypertension, arrhythmias), abs. (%)
	16 (23,2%)
	1 (2,9%)
	OR  = 10,264

CIN–CIV = 1,301–80,994

р = 0,00973

	Visual organ diseases (retinal angiopathy, myopia), abs. (%)
	12 (17,4%)
	1 (2,9%)
	OR  = 7,158

CIN–CIV = 0,891–57,512

р = 0,05586

	Skin diseases (psoriasis, dermatitis, etc.), abs. (%)
	2 (2,9%)
	1 (2,9%)
	OR  = 1,545

CIN–CIV = 0,134–17,764

р = 0,99999

	Respiratory and ENT organs diseases (chronic rhinitis, chronic laryngitis, chronic bronchitis, asthma), abs. (%)
	18 (26,1%)
	5 (14,3%)
	OR  = 2,118

CIN–CIV = 0,713–6,290

р = 0,21566


Note. UTI (ИМВП) — urinary tract infection; TIN (ТИН) — tubulo-interstitial nephritis; KSD (МКБ) — kidney stone disease; GIT (ЖКТ) — gastrointestinal tract; CVS (ССС) — cardiovascular system.
Table 3. Medical and biological factors and intra- and neonatal data
	Indicator
	Children with nephropathies

(Group I),

n = 69
	Relatively healthy
(Group II),
n = 35
	U, р

OR, CIN–CIV

	Mother’s age, years,

Ме [Р25; Р75]
	28,0

[23,5; 32,0]
	25,9

[20,0; 30,0]
	р = 0,032

	Father’s age, years,

Ме [Р25; Р75]
	31,0

[27,0; 35,0]
	28,4

[24,0; 32,5]
	р = 0,031

	Gestational age, weeks,

Ме [Р25; Р75]
	40,0

[39,0; 40,0]
	39,0

[39,0; 40,0]
	р = 0,376

	Spontaneous delivery,

abs. (%)

Caesarean section, abs. (%)
	34 (49,3%)

35 (50,7%)
	28 (80,0%)

7 (20,0%)
	OR  = 0,243

CIN–CIV = 0,094–0,630

р = 0,00300

	APGAR 1st minute = 4–5 points, abs. (%)
	14 (20,3%)
	1 (2,9%)
	OR  = 8,655

CIN–CIV = 1,088–68,817

р = 0,01771

	APGAR 5th minute = 6 points, abs. (%)
	6 (8,7%)
	0
	–

	Intensive care during neonatal period, abs. (%)
	14 (20,3%)
	1 (2,9%)
	OR  = 8,655

CIN–CIV = 1,088–68,817

р = 0,01771

	Birth weight, g, Ме [Р25; Р75]
	3256,0

[2960,0; 3607,5]
	3440,0

[3110,0; 3750,0]
	р = 0,021

	Birth length, sm, Ме [Р25; Р75]
	51,0

[50,0; 53,0]
	52,0

[50,0; 54,0] 
	р = 0,016

	Intrauterine growth retardation, abs. (%)
	16 (23,2%)
	2 (5,7%)
	OR  = 4,981

CIN–CIV = 1,075–23,071

р = 0,02912

	Hemolytic disease of the newborn, pathologic hyperbilirubinemia, abs. (%)
	20 (29,0%)
	1 (2,9%)
	OR  = 13,459
CIN–CIV = 1,723–105,293
р = 0,00142


Table 4. US screening data in the study groups
	Indicator
	Children with nephropathies

(Group I),
n = 69

Ме [Р25; Р75]
	Relatively healthy

(Group II),

n = 35

Ме [Р25; Р75]
	U; р

	Lenght of RD
	49,1 [46,0; 52,0]
	48,31 [46,0; 50,0]
	0,539

	Width of RD
	23,0 [22,0; 24,0]
	22,03 [21,0; 23,0]
	0,036

	Parenchyma of RD
	9,54 [9,0; 10,0]
	7,31 [6,0; 8,0]
	0,000

	Pelvis of RD
	2,2 [0,0; 4,5]
	0 [0,0; 0,0]
	0,000

	Calix of RD
	0,83 [0,0; 1,0]
	0 [0,0; 0,0]
	0,019

	Lenght of RS
	49,57 [46,0; 52,0]
	48,37 [46,0; 51,0]
	0,206

	Width of RS
	22,44 [21,0; 23,0]
	22,17 [21,0; 23,0]
	0,856

	Parenchyma of RS
	9,40 [9,0; 10,0]
	7,31 [6,0; 8,0]
	0,000

	Pelvis of RS 
	2,35 [0,0; 4,35]
	0 [0,0; 0,0]
	0,000

	Calix of RS
	0,94 [0,0; 1,0]
	0 [0,0; 0,0]
	0,009

	Bladder volume
	11,65 [8,0; 15,0]
	16,69 [10,0; 20,0]
	0,002

	Bladder wall thickness
	1,06 [1,0; 1,3]
	1,07 [1,0; 1,3]
	0,729


Note. RD — ren dexter; RS — ren sinister.

RESEARCH LIMITATIONS
No preliminary calculation and the small samples' sizes in the comparative study reduces the power of statistical tests that may result in incorrect data extrapolation on the entire patient’s population with such profile.
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