Hayxa u 3apaBooxpanenne, 2023 4 (T.25) OpurunajibHoOe Hccle0BaHne

Received: 01 Marth 2023 / Accepted: 01 August 2023 / Published online: 31 August 2023

DOI 10.34689/SH.2023.25.4.013

UDC 616.61:577.161.23-053.3-085

THE ROLE OF VITAMINE D IN THE CLINIC
OF CHRONIC KIDNEY DISEASE IN CHILDREN

Sandugash B. Dyussenova?, https://orsid.org/0000-0001-9667-0735
Gulmira A. Sarmankulova?, https://orsid.org/0000-0001-6393-5944
Makpal M. Sabiyeva1, https://orsid.org/0000-0003-2322-400X
Kanipa S. Tlegenovat, https://orsid.org/0000-0003-0759-7068
Veronika V. Kurilova1, https://orsid.org/0000-0002-8278-0789
Medical University of Karaganda, Karaganda, Republic of Kazakhstan.

Abstract

Introduction. Knowledge of risk factors, progression mechanisms, and early predictors of chronic kidney disease (CKD)
in children will help prevent the development of pacnuwwute ab6pesuatypy (ESRD) and forms the basis of a
nephroprotective strategy.

The aim: To determine the frequency of vit D deficiency in children with kidney pathology and to substantiate the role of
vit D in the prediction and progression of CKD in children.

Materials and methods: Clinical observational Case-Control study, the case group included 36 children from 0 to 17
years old inclusive with a diagnosis of chronic kidney disease (CKD), vitamin D disadvantage, who received treatment in the
nephrology department of the Regional Children's Clinical Hospital. The control group included 54 children from 0 to 17 years
old inclusive with a diagnosis of CKD with vitamin D disadvantage and \or with normal vitamin D content.

Results: n the case group, a naturally strong inverse relationship between vit D levels and arterial hypertension,
sweating, irritability, edema, fatigue, and decreased appetite revealed. Correlation analysis showed an inverse relationship of
average strength between vit D levels and laboratory indicators such as proteinuria, urinary syndrome, there is an inverse
relationship of weak strength between vit D levels and concomitant diseases.

Conclusions: The main causes of the development of chronic kidney disease in children have been identified: UTI is
complicated by urinary syndrome - 59%, congenital malformations - 24%, glomerular diseases - 17%. Significant features of
the clinical course were determined: arterial hypotension syndrome - 32%; arterial hypertension syndrome — 30.1%; left
ventricular hypertrophy - 38.2%; anemia - 50.7%; increased uric acid in the blood - 38.4%; secondary hyperparathyroidism -
41.1%. In children of the main group, there is a strong direct relationship betwixt the level of vit D and GFR, vit D levels and
the stage of CKD.

Key words: chronic kidney disease, vit D, children, progression, prognosis.
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BBsepeHue. 3HaHue (haKTOPOB pucKa, MEXaHW3MOB MPOrpeccypoBaHus, paHHWUX npeaukTopoB XBI y petei Oyoyt
cnocobeTBOBaTh NpeaynpexaeHuto passutusa TXIMH 1 cocTaBnsieT 0CHOBY HE(OPONPOTEKTUBHON CTPATEMM.

Llenb: onpepenutb YactoTy BCTpeyaemMocT aedmumnta ButammHa D y geTeir ¢ natonorueit noyek 1 0bocHoBath ponb
BuTammuHa D B nporpeccupoBanny 1 nporHosmposaHun XBIy geten.

MeTopabI. KnuHuyeckoe obcepBaLmoHHoe uccnegoBanue Cnyyaii-KoHTponb, B rpynny cryyast BkoyeHbl 36 aeteit ot 0
[0 17 NeT BKMKOYMTENBHO C AMArHO30M XpoHu4eckas 6oneaHb noyek (XBIT), umetowwme aecuynt BuTammHa D, nonmyumBLLMx
neyeHve B OTAENEHUM Hedpponorum OBNacTHo AETCKOW KIMHUYECKON BONMbHMLbI. B rpynny KOHTpONs BKMOYeHb! 54 aeTen
or 0 go 17 net BKMYMTENBHO C AnarHo3oMm XBIT ¢ HeaoCTaTOMHOCTBbIO YPOBHA BUTaMMHA D u MM C HOpMambHbIM
cogepxaHuem ButamuHa D.

PesynbTatbl uccnegoBaHus B rpynne cnydaii BbisiBNEHa 3aKOHOMEPHO CuNbHas 0OpaTHasi B3aMMOCBS3b MEXIy
ypoBHeM ButammuHa D 1 apTepuanbHOW runepTeH3nen, NOTAMBOCTbI0, Pa3apaXUTENbHOCTbLIO, OTEKAMM, YTOMISEMOCTbIO,
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CHWKeHWeM anneTuTa. KoppensumoHHbIA aHann3 nokasan obpaTHyo CBA3b CpPeaHEN Curbl MeXay YpoBHeM BuTamuHa D
Takumu nabopaTopHbIMM NoKa3aTeNsaMi, Kak NPOTEUHYPHS, MOYEBOW CUHAPOM, OTMeYaeTcs obpaTHas cBA3b Cnabom Cunbl
Mexnay nokasarenem sutamuHa D v conyTCTBytOLL MMM 3a60neBaHMAMY.

Y peTei KOHTPOMbHOM rpynnbl Takke NPOCMEXMBAETCS CUNbHAs NpsiMas CBs3b Mexay ypoBHem ButamuHa D n CKO,
ypoBHeM BUTaMmiHa D 1 ctagueit XBI1, KoppensaumoHHbIA aHann3 nokasan obpaTHyo CBS3b CPEAHEN CiITbl MEX/Y YPOBHEM
BUTaMuHa D M TakumMu KMMHWYECKAMM MPOSIBMEHWAMM, KaK OTEKW, Pa3ApaxMTENbHOCTb, YTOMISEMOCTb, apTepuanbHas
TMNEPTEH3NS, CHIDKEHWE anneTuTa.

3aknioyenne OnpegeneHbl 3HaYMMble OCOOEHHOCTU KNMHWUYECKOTO TEYEHUS: CUHAPOM apTepuarnbHON TUMOTEH3WM -
32%; cuHppom apTepuanbHoit runepteHsun - 30,1%; runepTpodms nesoro xenygodka - 38,2%; aHemus- 50,7%;
MOBbILIEHWE MOYEBOW KCNOTbI B KPOBU - 38,4%; BTOPWYHBINA runeprnapatupeonamam - 41,1%.

YcTaHoBneHo, aeuunT BuTaMmHa D HapacTaeT OT CTaguM K cTagui, Mpu 3TOM BbiSBNSieTCs Y 52% geTel Ha BTOpON
cTaguu, 1 [oCTUraeT MakcumyMma aeduupTta Ha NAaTomn cTaguu, cHkasics B 10 pas.

Kniouesble cnoea: xpoHuyeckas 60/1e3Hb NoyeK, sumamur [, demu, npoepeccuposaHue, Npo2Ho3UPosaHUe.

Tyvingeme
BANANAPOAfFbI CO3bIJIMANbI BYUPEK AYPYbI
KJIIMHUKACBIHOAfBbI D BUTAMUHIHIH POl
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©3exTiniri bananapparbl cosbinMansl Oyipek aypybiHbiH (CBA) Kayin dakTopnapblH, nporpeccus TETIKTEpiH, epTe
BomxkaylubinapbiH 6iny (TepMuHanbgbl cosbinManbl Byiipek ekinikciagir) TCEX gamyblHbIH angblH anyfa biknan eTegi
XOHe He(hpOonPOTEKTUBTI CTPATErnsHbIH, HEri3iH Kypaiabl.

MakcartbI: Gyipek natonorusicel 6ap 6ananapga D AopymeHi TanwbinbIFbIHBIH, XUINifH aHbIKTay xoHe Bananapgafb
Cco3blnmansl byipek aypyblHbIH, nporpeccusicbl MeH bomkaybiHaarsl D BUTaMUHIHIH peniH Herisgey.

Matepuanpap meH opictepi. KnuHukanblk xargail - Gakbinay 3epTTeyiH, obnbicTblK Gananap KMMHUKanbIK
aypyxaHacbIHblH, Hedponorus GenimweciHae em anfaH, [1 BUTaMmuHiHiH TanwbinbiFsl 6ap CBA guarHosel KolbinFaH 0-aeH
17 xacka gewiHri 36 6ana kipepi. bakpinay TobbiHa 0 geH 17 xacka fewiHri CoHblH, iwinge CBA pmarHossiMeH koca D
LOPYMEHI XeTKinikci3 xoHe\Hemece KanbinTsl D gopymeti 6ap 54 6ana kipai.

3eptTey HoTuxenepi. bisgiH 3eptreyimisge D [LopymeHi AeHreli MeH apTepusnblK rUnepTeHsus, TeplueHaik,
alynaHIWaKTbIK, iCiHy, Wwapway, TebeTTiH TemeHgeyi apacbiHaarbl TabuFu KywTi kepi 6ainaHbic aHbikTangbl. Xargai
ToObiHOa D oopymeHi AeHreii MeH apTepusnblk rMNepTeH3ns), TepLUEHAIK, allynaHWaKTbIK, iCiHy, Luaplay, TabeTTiH,
TeMeHpeyi apacbiHgarbl TabuFn KywwTi kepi 6ainaHbic aHbikTangbl. Koppensuusnelk Tangay D napymeHi oeHreii meH
NpOTENHYpUS, 3P LUbIFapy CUHAPOMBI CUSIKTBI 3epTXaHanblK KepCeTKiLuTep apacbiHAarbl opTalla KyLUTiH, Kepi 6ainaHbIChbiH
kepceTTi, D AapymeHi kepceTkilli MeH KaTap XYpeTiH aypynap apacblHaa orci3 KywTiH kepi bainaHbicbl 6ankangp!.

bakpinay TobbiHaarsl 6ananapaa D oapymeri meH GFR peHreii, D gapymei aeHreni meH KKCI catbicbl apacbiHarbl
kywrTi Tikeneit GainaHbic Gaikanagbl, koppenauusnblk Tangay D gopymeHi AeHredi MeH icCiHy, TiTipkeHy, LiapLiay,
apTepusnblK runepTeHans, ToOeTTiH TemeHZeyi CUAKTbI KIWHUKanblK KepiHicTep apacbiHAaFbl opTalla KyLWTi Kepi
BannaHbICTbl KOPCeTTi.

KopbITbiHAbI. KNWHUKaNbIK aFbIMHbIH, MaHbI3abl epeKLLenikTepi aHbIKTanabl: apTepusnblK rMNOTEH3Ws CUHAPOMbI-
32%; apTepusinblk runepteHausa cuHapomsl - 30,1%; con xak KapblHwWaHbiH runepTpoduschl - 38,2%; aHemus - 50,7%;
KaHOarbl 39p KbILLKbIMbIHLIH XOFapbinaybl - 38,4%; KatTanama runepnapatupeonaunam - 41,1%.

[l BUTaMWHIHIH XeTicneywiniri ke3eHHeH Ke3eHre OeliH apTagbl, an ekiHwi caTbigarbl 6ananappbiH, 52% - v
aHbIKTanagpl xaHe OeCiHLWi caTblgaFbl TanLbINbIKTLIH MakCUMyMblHa xeTegi, 10 ece TOMeHaenz.

Tytindi ce3dep cosbinmans! 6ylipek aypysl, ] dapymeni, 6ananap, npoepeccus, bommxay.

Bibliographic citation:

Dyussenova S.B., Sarmankulova G.A., Sabiyeva M.M., Tlegenova K.S., Kurilova V.V. The role of vitamine D in the clinic
of chronic kidney disease in children // Nauka i Zdravookhranenie [Science & Healthcare]. 2023, (Vol.25) 4, pp. 109-117. doi
10.34689/SH.2023.25.4.013

[Hwocenosa C.b., Capmankynosa I A., Cabueea M.M., TneeeHosa K.C., Kypurosa B.B. Ponb ButammnHa D B knnHuke
XpoHuyeckon 6GonesHu nouek y peteir /| Hayka u  3gpaBooxpaHeHne. 2023, 4(T.25). C. 109-117. doi
10.34689/SH.2023.25.4.013

[HwoceHosa C.b., CapmaHkynosa IA., Cabuesa M.M., TnezeHosa K.C., Kypunosa B.B. KasakctaH bananappafbl
cosbinmansl Oynpek aypybl knuHukacbiHaaFsl D BuTamuHibiH, peni // FoinbiM xeHe [eHcaynbik cakray. 2023. 4 (T.25).
5.109-117. doi 10.34689/SH.2023.25.4.013

110



Hayxa u 3apaBooxpanenne, 2023 4 (T.25)

Opnrm{anbnoe HCCJIeAOBAaHHUE

Introduction

CKD is a polymorphic symptom complex, and at
advanced stages has a number of complications from many
organ systems, thereby determining the prognosis of the
disease and affecting the quality of life of patients. One of
the significant aspects of this problem is the early diagnosis
of both the disease itself and its complications [1-8].

Knowledge of risk factors, progression mechanisms,
and early predictors of chronic kidney disease (CKD) in
children will help prevent the development of terminal
chronic renal failure (€SRD) and forms the basis of a
nephroprotective strategy [1,2,3].

Given the insufficient data about the role of vit D
deficiency in the progression of CKD, additional studies are
needed to confirm the association of vit D deficiency in
children with kidney pathology [4-8].

In each country, the prevalence of kidney diseases, risk
factors, as well as the potential for the detection and
treatment of such diseases should also be determined as a
prerequisite for the fair prioritization and development of
appropriate management [9-10].

Regardless of the original cause, chronic kidney
disease this is a clinical syndrome characterized by a
gradual loss of kidney function over time [11]. In particular,
in the recommendations "Kidney Disease Improving Global
Outcomes" ( KDIGO) CKD is defined as a violation of the
structure or function of the kidneys observed for more than
3 months, with health consequences.

According to the recommendations of KDIGO, CKD is
presence of structural or functional kidney hurt, or reduce
the glomerular filtration rate is lower 60 ml / min / 1.73 m2
for over 3 months. Consequently, the term CKD determine
renal dysfunction as a continuous, discrete't alter in renal
function. This complicates the learning of the prevalence of
CKD.

The serum concentration of 25(0H) D is the best
indicator of vit D status, since it reflects the total amount of
vit D produced in the skin and obtained from food and
dietary supplements (vit D in the form of a mono-drug or
multi-vit Dand vitamin-mineral complexes), and has a fairly
long half-life in the blood - about 15 days [12].

Vit D deficiency, both determined by levels of 25(0H) D
less than 30 ng/ml and less than 20 ng/ml, is widespread
worldwide.

Currently, insufficiency, and to a greater extent
deficiency of 25(0H) D, is a pandemic affecting the
predominant part of the general population, including
children and adolescents [13].

The global consensus on the treatment and prevention
of rickets recommends the prophylactic intake of vit D at a
dosage of 400 IU/day in children of the first year of life at
least 600 IU / day - in children older than one year [14].
Currently, there is a draft National Program "Vit D deficiency
in children and adolescents of the Russian Federation:
modern approaches to correction” (2017), which is based
on existing consensus and recommendations [15,16].

Materials and methods. Clinical observational Case-
Control study. The paper examines the data of patients who
were on inpatient treatment in the nephrology department of
the Regional Children's Clinical Hospital (Karaganda) with a
diagnosis of chronic kidney disease. The observation period
was 2018-2021. The case group included 36 children from

0 to 17 years of age inclusive with a diagnosis of chronic
kidney disease (CKD) with vit D deficiency.

The control group included 54 children from 0 to 17
years old inclusive with a diagnosis of CKD with
insufficient vit D levels and with normal vit D content. The
sources of information were the medical records of the
inpatient patient (f-003/u), extracts from the medical record
of the inpatient patient (f-027-1/u).

-The criteria for inclusion of patients in the study were:

+ children's age;

+ the presence of CKD of different stages.

-Exclusion criteria:

+non-compliance with the criteria for inclusion in the
study;

+refusal of the patient's parent from further participation
in the study.

+ To conduct the study, the approval of the bioethics
Committee in the JSC "MUK" dated September 27, 2019,
Protocol No. 2

The glomerular filtration rate was calculated using the
Schwartz formula
[https://boris.bikbov.ru/2013/07/21/kalkulyator-skf-rascheta-
skorosti-klubochkovoy-filtratsii/]:

GFR = Height (cm) / serum creatinine (mmol/L) x
coefficient (ml/min/ 1.73 m2).

The level of glomerular filtration rate (GFR)
standardized on the body surface below 90 mi/min/1.73 m2
was considered a criterion for reducing kidney function.

All the children we observed with a decrease in
glomerular filtration rate (GFR <60 ml/min / 1.73 m2) for 3
months were treated with stage 3 chronic kidney disease.

To describe the central position and absolute spread of
the data, the mean value and standard deviation "M £ S"
were used, and to estimate the relative spread, the
coefficient of variation V was used, which characterizes the
uniformity of the indicator and allows you to compare the
uniformity of different indicators, regardless of their scale
and units of measurement. If the coefficient of variation is
less than 10 %, then the degree of data dispersion is
considered insignificant, from 10% to 20% — average, more
than 20 % and less than or equal to 33% - significant; if the
value of the coefficient of variation does not exceed 33%,
then the aggregate is considered homogeneous, if more
than 33%, then heterogeneous. To describe the structure of
the indicator, the median and quartiles "Me" and minimum
and maximum were used to estimate the range of
fluctuations of the indicator "Min; Max".

Statistical processing of the obtained results was
carried out by nonparametric methods, the reliability of
differences betwixt qualitative data was assessed using the
criterion x2 Pearson. Differences were considered
significant (* — p <0.05, ** - p <0.01, *** - p <0.001).

If the ratio of the difference of the compared averages
to the difference error is less than 2, then the discrepancy
betwixt the averages was considered unproven, if the ratio
is not greater than 2, then it was considered non-random.

To establish the relationship betwixt the individual
indicators, the correlation coefficient was determined.

The correlation coefficient of Spearman's nonparametric
method was used to assess the differences in the frequency
of signs in the compared groups.

To test the null hypothesis that Spearman's general
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correlation coefficient is equal to zero with the competing
hypothesis Hi. p # 0 at the significance level a, it is
necessary to calculate the critical point:

1—pt
n—2

Thp=t(ak)-

where “n” is the sample size;

“p” is Spearman's sample correlation coefficient:

t(a, k) - the critical point of the two-sided critical region,
which is found by the table of critical points of the Student's
distribution, by the level of significance of a and the number
of degrees of freedom k = n-2. when |p| <Tkp -no reasons to
reject the null hypothesis. The correlation betwixt qualitative
characteristics is insignificant. when |p|>Tkp - the null
hypothesis is rejected. There is a significant correlation
betwixt qualitative characteristics. The level of statistical
significance was fixed at the error probability level of 0.05.

Statistical data processing was performed using the
Statistica 10 and SAS JMP 11 application software packages.

During statistical data processing, methodological
guidelines on the main methodological techniques of
statistical analysis in biological and medical research were
used [4].

Results

Analysis of the incidence and frequency of chronic
kidney disease in children.

In the nephrological department of the Regional
Children's Clinical Hospital during 2020-2022, 1,643
children with pathology of the urinary system received
treatment.

Among the examined children, stage 1 CKD in 90
children (70.0%), stage 2 CKD in 17 children (18.9%), stage
3 CKD in 8 children (8.9%), stage 5 CKD in 2 children
(2.2%). (Figure 1)

u CKD 1 stage

CKD 4stage mCKD 5 stage

Figure 1. The structure of the incidence.
of CKD by stages.

m CKD 2 stage

m CKD 3 stage

The main causes of the development of chronic kidney
disease in children have been identified: UTlis an
complicated by urinary syndrome - 59%, congenital

malformations - 24%, glomerular diseases - 17%.
Significant features of the clinical course were determined:
arterial  hypotension syndrome - 32.88%; arterial

hypertension syndrome - 30.14%; left ventricular
hypertrophy - 38.36%; anemia - 50.68%; increased uric acid
in the blood - 38.36%; secondary hyperparathyroidism -
41.1%.

According to the results of the study, vit D deficiency
was diagnosed in 36 people (40%), insufficiency in 17
people (18.9%), normal vit D levels in 37 people (41.1%).
(Figure 1). The prevalence of vit D deficiency and
insufficiency in children is 54 (54.8%) per 100 people.
(Figure 2).

mDeficit = Standart = Insufficiency

Figure 2. Prevalence of vit D deficiency in children.

Remark The level of reliability of the differences in
absolute frequencies betwixt the groups was determined by
the criterion z (" - p< 0,05; * - p< 0,01; ™" — p< 0,001).

It was found that vit D deficiency increases from stage
to stage, while it is detected in 52% of children at the
second stage, and reaches a maximum deficiency at the
fifth stage, decreasing by 10 times.

When analyzing qualitative indicators using the Z-
criterion, arterial hypertension was significantly more
common in children with CKD with vit D deficiency and in
children with CKD without vit D deficiency in the main
group-58%, compared with the control group-16%, urinary
syndrome in the main group -66%, in the control group -
18%, edema in the main group was found in 77%, in the
control group - in 33%. Sweating was significantly more
common in children of the main group-83%, control group-
29%, proteinuria in children of the main group-80%, control
group-31%, irritability in the main group -83%, control group
-24%. There was a statistically significant increase in
temperature in children of the main group -77%, control —
35% of cases, fatigue in the main group — 86% of children,
in the control group — 29%, frequent urination in the main
group was found in 61% of children, in the control group —
in 31% of the studied. The relationship betwixt factorial and
performance characteristics is statistically significant at a
significance level of p <0.05. (Figure 3. Comparative
characteristics of qualitative indicators in children with CKD
with vit D deficiency and in children with CKD without vit D
deficiency).

The data obtained in this study correspond to data in
other scientific papers, according to which irritability,
fatigue, sweating are most common in children with vit D
deficiency.
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Table 1. Comparative characteristics of qualitative indicators using the Z-criterion in children with CKD with vit D
deficiency and in children with CKD without vit D deficiency.

, Main group Control group
ezl or 36 54 Test statistics: z p- value
abs % abs %
Gender M 13 36,11 21 38,889 -0,266276851 0,790
W 23 63,89 33 61,111 0,266276851 0,790
Arterial hypertension No 15 41,6667 45 83,333 -4,107919181 <0,001
Yes 21 58,3333 9 16,667 4,107919181 <0,001
bacteriuria No 15 41,6667 34 62,9623 -1,987391816 0,047
Yes 21 58,3333 20 37,037 1,987391816 0,047
paleness No 13 36,1111 39 72,222 -3,397948297 0,001
Yes 23 63,3889 15 27,778 3,397948297 0,001
pain during urine-emission No 20 55,5556 37 68,519 -1,250199346 0,211
Yes 16 44,4444 17 31,481 1,250199346 0,211
hematuria No 23 63,3889 37 68,519 -0,456435465 0,648
Yes 13 36,1111 17 31,481 0,456435465 0,648
dysuric syndrome No 21 58,3333 18 33,333 2,344725476 0,019
Yes 15 41,6667 36 66,667 -2,344725476 0,019
leukocyturia No 14 38,8889 29 53,704 -1,378422823 0,168
Yes 22 61,1111 25 46,296 1,378422823 0,168
urinary syndrome No 12 33,3333 44 81,481 -4,615465416 <0,001
Yes 24 66,6667 10 18,519 4,615465416 <0,001
edema No 8 22,2222 36 66,667 -4,132202659 <0,001
Yes 28 77,7778 18 33,333 4,132202659 <0,001
burdened heredity No 26 72,2222 34 62,963 0,912870929 0,361
Yes 10 27,7778 20 37,037 -0,912870929 0,361
increase in relative density No 16 44 4444 36 66,667 -2,091045107 0,037
Yes 20 55,5556 18 33,333 2,091045107 0,037
sweats No 6 16,6667 38 70,37 -4,993078212 <0,001
No 30 83,3333 16 29,63 4,993078212 <0,001
proteinuria No 7 19,4444 37 68,519 -4,562640436 <0,001
Yes 29 80,5556 17 31,481 4,562640436 <0,001
irritability No 6 16,6667 41 75,926 -5,513691294 <0,001
Yes 30 83,3333 13 24,074 5,513691294 <0,001
decreased appetite No 14 38,8889 37 68,519 -2,778933897 0,005
Yes 22 61,1111 17 31,481 2,778933897 0,005
concomitant diseases No 27 75 42 77,778 -0,305233848 0,760
Yes 9 25 12 22,222 0,305233848 0,760
stage of CKD 1 24 66,6667 39 72,222 -0,563436169 0,573
2 5 13,8889 12 22,222 -0,989469127 0,322
3 5 13,8889 3 5,5556 1,360931352 0,174
4 0 0 0 0
5 2 5,55556 0 0 0,891401 0,373
temperature No 8 22,2222 35 64,815 -3,962965617 0,191
Yes 28 77,7778 19 35,185 3,962965617 <0,001
fatigue No 5 13,8889 38 70,37 -5,255237015 <0,001
Yes 31 86,1111 16 29,63 5,255237015 <0,001
frequent urination No 14 38,3889 37 68,519 -2,778933897 <0,001
Yes 22 61,1111 17 31,481 2,778933897 0,005

90
80

88 a3 a6
77 77
70 66 63
88 61
60
50
40 33 35
29 29

30 24
20 16 18
10

0

AH urinary edema sweats irritability temperature fatigue frequent
syndrome ~ urination
= main group control group

Figure 3. Comparative characteristics of qualitative indicators in children
with CKD with vit D deficiency and in children with CKD without vit D deficiency.
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Table 2. Comparative characteristics of qualitative indicators using the Z-criterion in children of the main group,
depending on gender.

Girls Boys Test
Indicator 23 13 statistics: p-;/glsue
abs % abs % z
No 9 39,13043 |6 AH No 9
AH Yes |14 [60.86956 |7 |53,84615 Yes |14
o No |12 52,17391 |3 bacteriuria No 12
bacteriuria Yes |11 4782608 |10 |76,92307 Yes 1
paleness No |7 30,43478 |6 pain during urine-emission |No 7
Yes |16 69,56521 7 53,84615 Yes 16
, , , . No 15 65,21739 |5 hematuria No 15
pain during urine-emission  [7-—1z 3478060 |8 5153846 Ves 5
, No [17 7391304 |6 dysuric syndrome No 17
hematuria Yes |6 26,08695 |7 53,84615 Yes 6
dysuric syndrome No 10 4347826 |11 leukocyturia No 10
Yes |13 56,52173 |2 15,38461 Yes 13
. No 11 47,82608 |3 No 11
leukocyturia Yes |12 5217391 |10 |76,92307 Yes 12
urinary syndrome No |7 30,43478 |5 urinary syndrome No 7
Yes |16 69,56521 |8 61,53846 Yes 16
No |5 21,73913 |3 edema No 5
edema
Yes |18 78,26086 |10 76,92307 Yes 18
_ No |17 73,91304 |9 burdened heredity No 17
burdened heredity Yes |6 26,08695 |4 30,76923 Yes 6
increase in relative densiy No |11 47,82608 |5 increase in relative density |No 11
Yes |12 52,17391 8 61,53846 Yes 12
No 3 13,04347 |3 sweats No 3
sweats Yes |20 8695652 |10 |76,92307 Yes 20
o No |4 17,39130 |3 proteinuria No 4
proteinuria Yes |19 (8260869 |10 |76,92307 Yes |19
o No |4 17,39130 |2 irritability No 4
ritability Yes |19 8260869 |11 |3461538 Yes |19
decreased appetite No |10 43,47826 |4 decreased appetite No 10
Yes |13 56,52173 |9 69,23076 Yes 13
concomitant diseases No 17 73,91304 10 concomitant diseases No 17
Yes |6 26,08695 |3 23,07692 Yes 6
1 18 78,26086 |6 stage of CKD 1 18
2 2 8,695652 |3 23,07692 2 2
stage of CKD 3 1 4,347826 |4 30,76923 3 1
4 0 0 0 0 4 0
5 2 8,695652 |0 0 5 2
No |4 17,39130 |4 temperature No 4
temperature Yes |19 [6260869 |9 6923076 Yes |19
fatigue No |4 17,39130 |1 fatigue No 4
Yes |19 82,60869 |12 92,30769 Yes 19
frequent urination No |9 39,13043 |5 frequent urination No 9
Yes |14 60,86956 |8 61,53846 Yes 14

When analyzing the data obtained, a statistically significant relationship betwixt qualitative laboratory, clinical indicators
and gender was not revealed.
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Table 3. Comparative characteristics of qualitative indicators using the Z-criterion in children of the control group,

depending on gender.

Girls Boys Test
Indicator 33 21 statistics: p-;/slsue
abs % abs % z

No 30 | 909091 |15 AH No 30

AH Yes |3 | 909091 |6 28,571 Yes 3
o No 18 | 545455 |16 bacteriuria No 18
bacteriuria Yes | 15 | 454545 |5 2381 Yes 15
No 23 69,697 16 paleness No 23
paleness Yes |10 |30303 |5 2381 Yes 10
o o No 25 75,7576 | 12 pain during urine-emission | No 25

pain dunng urine-emission Yes 8 24‘2424 9 42,857 Yes 8
, No 20 | 606061 |17 hematuria No 20
hematuria Yes |13 | 393939 |4 19,048 Yes 13
, No 12 36,3636 | 6 dysuric syndrome No 12
dysuric syndrome Yes |21 | 636364 | 15 71,429 Yes 21
, No 16 | 484848 |13 leukocyturia No 16
leukocyturia Yes |17 | 515152 |8 38,095 Yes 17
. No 28 84,8485 | 16 urinary syndrome No 28

urinary syndrome Yes |5 | 151516 |5 2381 Yes 5
No 22 66,6667 | 14 edema No 22

edema Yes |11 | 333333 |7 33,333 Yes 11
. No 18 54,5455 | 16 burdened heredity No 18
burdened heredity Yes |15 | 454545 |5 2381 Yes 15
increase in relative density No 20 00,6061 16 increase in relaive density | Mo 2
Yes 13 39,3939 |5 23,81 Yes 13
No 27 81,8182 | 11 sweats No 27

sweals Yes |6 181818 | 10 47619 Yes 6
o No 24 7272713 |13 proteinuria No 24

proteinuria Yes |9 272727 | 8 38,095 Yes 9
o No 25 | 757576 | 16 irritability No 25

rritability Yes |8 | 242424 |5 2381 Yes 8
decreased appetite No 2 09,697 1 decreased appefie o 2
Yes 10 30,303 7 33,333 Yes 10
concomitant diseases No 22 06,6667 2 concomitant diseases o 2
Yes 11 33,3333 | 1 4,7619 Yes 11
1 23 69697 |16 stage of CKD 1 23

2 8 242424 | 4 19,048 2 8

stage of CKD 3 2 6,06061 | 1 4,7619 3 2

4 0 0 0 0 4 0

5 0 0 0 0 5 0

No 21 63,6364 14 temperature No 21
lemperature Yes |12 | 363636 |7 33,333 Yes 12
_ No 27 [ 818182 |11 fatigue No 27

fatigue Yes | 6 18.1818 | 10 47,619 Yes 6
frequent urination No 27 81,8182 | 10 frequent urination No 27

Yes |6 18,1818 | 11 52,381 Yes 6

When analyzing the data obtained, in the control group, Discussion

frequent urination was significantly more common in boys —
52%, in girls - 18%.

The relationship betwixt factorial and performance
characteristics is statistically significant at a significance
level of p <0.05.

To date, chronic kidney disease in children is a complex
multidisciplinary problem due to the development of
frequent complications from many organ systems, often
accompanied by disability, a significant deterioration in the
quality of life of children and teenagers, as well as a high
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risk of mortality [1-2, 4-5]. Moreover, CKD in childhood is
characterized by its clinical course features, which are of
fundamental importance and deserve special attention in
terms of diagnosis and development of patient management
tactics. At the same time, to date, despite the achievements
of modern nephrology and pediatrics, the issues of early
detection and reduction of the risk of complications of CKD
remain unresolved, which requires the use of preventive
measures and their adequate correction [10, 15].

The studied data indicate a high incidence of
nephrological pathology in children, the number of which
continues to increase annually. In 2022, the incidence
reached 620 cases (in 2020 — 492 children, p <0.001).
Thus, the dynamics of morbidity is disappointing. There is
an annual increase (in 2020, renal pathology was
diagnosed in 492 children, and in 2021 — 531 children (an
increase of 7.9%), in 2022 -620 children (an increase of
16.7%). Thus, the increase from 2020 to 2022 was 26% (p
<0.001). The main causes about development of chronic
kidney disease in children have been identified: UTl is
complicated by urinary syndrome - 59%, congenital
malformations - 24%, glomerular diseases - 17%.
Significant features of the clinical course were
determined: arterial hypotension syndrome - 32.88%;
arterial hypertension syndrome - 30.14%; left
ventricular hypertrophy - 38.36%; anemia - 50.68%;
increased uric acid in the blood - 38.36%; secondary
hyperparathyroidism - 41.1%.

When analyzing qualitative indicators using the Z -
criterion, children with CKD with vit D deficiency and
children with CKD without vit D deficiency were significantly
more distributed in

- arterial hypertension in the main group — 58%, in the
control group — 16%,

- urinary syndrome in the main group — 66%, in the
control group — 18%,

- edema in the main group occurred in 77%, in the
control group - in 33%.

- sweating in children of the main group-83%, control-
29%,

- proteinuria in children of the main group-80%, control-
31%,

-irritability in the main group -83%, in the control group-
24%.

Statistically significant was:

- increase in body temperature in children of the main
group -77%, control — 35% of cases,

- fatigue in the main group — 86% of children, in the
control group — 29%,

- frequent urination in the main group occurred in 61%
of children,

- in the control group — in 31% of the examined.

The relationship betwixt factorial and performance
characteristics is statistically significant at a significance
level of p <0.05.

According to the results of the study, vit D deficiency
was diagnosed in 36 people (40%), insufficiency in 17
people (18.9%), normal vit D levels in 37 people (41.4%).
The prevalence of vit D deficiency and insufficiency in
children is 54 cases (54.8%) per 100 people.

It has been found that vit D deficiency increases from
stage to stage, while it is detected in 52% of children at the

second stage, and reaches a maximum deficiency at the
fith stage, decreasing by 10 times. When analyzing
statistically significant correlations in children of the main
group, there is a strong direct relationship betwixt the level
of vit D and GFR, the level of vit D and the stage of CKD [6-
11]. The results obtained in our study also indicated a
relationship betwixt clinical signs and vit D levels. A
naturally strong inverse relationship betwixt vit D levels and
arterial hypertension, sweating, irritability, edema, fatigue,
and decreased appetite was revealed. Correlation analysis
showed an inverse relationship of average strength betwixt
vit D contents and laboratory indicators such as proteinuria,
urinary syndrome. There is also an inverse relationship of
weak strength betwixt the vit D index and concomitant
diseases.

In children of the control group, there is also a strong
direct relationship betwixt the level of vit D and GFR, the
level of vit D and the stage of CKD. Correlation analysis
showed an inverse relationship of average strength betwixt
vit D levels and clinical manifestations such as edema,
irritability, fatigue, hypertension, decreased appetite. In the
control group, there is an inverse relationship of weak
strength betwixt the vit D index and concomitant diseases.
There is an inverse relationship betwixt vit D levels and
laboratory indicators: hematuria, proteinuria, urinary
syndrome.

The results of this study demonstrate that vit D
deficiency is common in children with CKD. Determination
of vit D levels in children with CKD is important for timely
correction and prevention of further progression of CKD.
Timely replacement therapy will improve the quality of life of
a child with CKD and prevent the development of
complications.
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