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B3AMMOCBSI3b HEKOTOPBIX ®AKTOPOB C YPOAUTUA3OM Y AETEN
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1 Kadeapa gerckoit xupyprum Ne 1, CamapKaHACKII roCy AapCTBEHHBIN MeAUIIMHCKII yHusepcuter, Camapkang, Pecriybanka Y3bekucran
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Lienb uccnepoBaHmMA: NPOBECTU CPABHUTE/bHDBIN aHANN3 KIMHUKO-aHAMHECTUYECKMX, aHTPOMOMETPUYECKUX U NabopaTOPHbIX MOKasaTenel y AeTeil ¢
YPO/AIMTAA30M B 3aBUCMMOCTM OT HAIMYMA LOMUHAHTHOO Hac/neAoBaHuA (He6AAronpUATHOTO reHOTUNA), @ TaKXKe OLEHUTb NPOrHOCTUYECKoe 3Have-
HWe YPOBHA BUTaMWUHa D B OTHOLIEHUW PELUANBHOTO TeUeHUs 3aboneBaHus.

Martepuan u metoapl: o6cnenosaHo 100 aeTeit B BospacTe oT 8 mecaues 4o 18 et (cpeanuit Bospact 13,4+0,8 roga), HaXOAUBLUMXCA HA IeYEHUM
B Cnewunann3vpoBaHHOMN JETCKON XMPYPruyeckoin KamHuKke CamapKaHACKOro rocyfapCTBEHHOTO MeAMLIMHCKOrO yHMBepcuTeTa. B 3aBucMmocTyi ot
HaNnuna JOMUHAHTHOMO HacNeA0BaHMA NaLMeHTbl bblaKn pasgeneHbl Ha 2 NOArpynnbl: noarpynna 1 — AeTW ¢ AOMUHAHTHbIM HacnenoBaHWem MKB
(HeBbnaronpuATHBIM reHoTUNOM; n=80), noarpynna 2 — aetv 6e3 LOMUHAHTHOTO HacnefoBaHuA (N=20). Mcnonb30BaHbl aHAMHECTUYECKME, KNIMHUYe-
CKMe, aHTPOMOMETpUYEckne, 1abopaTopHble, UHCTPYMEHTA/IbHbIE U UMMYHOTEHETUYECKUE METOAbI UCCeA0BaHMA.

Pesynbtatbl: cpean obcnesoBaHHbIX AeTel npeobnafany naumeHTbl WKOAbHOMO Bo3pacTa: 43% 6binu B Bo3pacTe 4-11 net v 46% — 12-18 net; manb-
UMKM cOCTaBUAM 67%, feBOYKM — 33%. B noarpynne ¢ JOMWHAHTHbIM Hac/1el0BaHUEM YaLLe PerucTpupoBanuc, 60n1eBolt abaoMUHA/bHbIA CUHAPOM
(75%), 6onesoit NOACHUYHLIN cMHAPOM (69%), MakporemaTypus (65%) 1 AU3ypuYeckuit cuHapom (57%), 04HAKO CTaTUCTUYECKM 3HAYMMbIE MEKTPYN-
NOBbIE PA3NUMA BbIABAEHbI TOJILKO NO YaCTOTE CYXOCTU KOXKHbIX NOKPOBOB (51% npotus 25%; p=0,045). AHTPONOMETPUYECKMIA aHaNN3 NOKa3a TeH-
[OEHLMIO K CHUXKEHUIO Macchl Tena, pocta U UMT oTHOCUTENIbHO MeAyaHbl BO3PaACTHbIX HOPMaTMBOB. eduumnt ButammHa D yale otmeyanca y getei
¢ peunamsHbim TeyeHnem MKB (35,0% npotus 16,3%; p<0,05). YposeHb 25(0H)D <25 Hr/mn accouumpoBancs ¢ NOBbILEHHbIM PUCKOM peuuamBa
(RR=13,5; Se=88,2%; Sp=80,3%).

3aKnloueHue: y AeTelt C yponnTMasom KAMHUYECKOoe TeYeHUe U PUCK pPeuuamnBa LenecoobpasHo oLeHMBaTh C YYETOM HacNeACTBeHHOM npeapacno-
NOKEHHOCTU, KAMHMYECKON CUMMTOMAaTUKK, aHTPOMOMETPUYECKOTO CTaTyca M ypPoBHA BUTamMuHa D. CHukeHne KoHueHTpauum 25(0H)D <25 Hr/mn
MOMKEeT PacCMaTPUBATLCA KaK NPOrHOCTUYECKUI MapKEp peLmManBHOro TeueHus 3abonesaHns U TpebyeTt AnHamUYecKkoro N1abopaTopHOro KOHTPOAA.
KnioueBble cnoBa: movekameHHas 60se3Hb, (haKMOpPbl PuCKa, peyudussbl, HACAe0CMEeHHAs npedpacnonoMeHHOCMb, CUMIMOMAMUKG,
aHmponomempuyeckuli cmamyc, sumamuH D, demu.
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Objective: This study aimed to compare clinical, anamnestic, anthropometric, and laboratory parameters in children with urolithiasis according to the
presence of a dominant inheritance (unfavorable genotype). Additionally, the study evaluated the prognostic value of vitamin D levels regarding disease
recurrence.

Methods: A total of 100 children, aged 8 months to 18 years (mean age 13.4+0.8 years), treated at the Multidisciplinary Specialized Center for Pediatric
Surgery (2™ Clinic) of Samarkand State Medical University, Samarkand, Uzbekistan, were included. Patients were divided into two subgroups based on
hereditary predisposition: subgroup 1 (n=80), children with dominant inheritance of urolithiasis (unfavorable genotype); and subgroup 2 (n=20), children
without dominant inheritance. Data were collected using anamnestic, clinical, anthropometric, laboratory, imaging, and immunogenetic research methods.
Results: School-aged children predominated the cohort, with 43% aged 4-11 years and 46% aged 12-18 years; the male-to-female ratio was approximately
2:1 (67% boys, 33% girls). In the dominant inheritance subgroup, abdominal pain (75%), lumbar pain (69%), macrohematuria (65%), and dysuria (57%)
were more prevalent. However, the only statistically significant intergroup difference was the frequency of dry skin (51% vs. 25%; p=0.045). Anthropometric
analysis revealed a trend toward lower body weight, height, and BMI relative to age-matched medians. Vitamin D deficiency was significantly more
common in children with recurrent urolithiasis than in those with primary urolithiasis (35.0% vs. 16.3%; p<0.05). A 25(0H)D level <25 ng/ml was strongly
associated with an increased risk of relapse (RR=13.5; Sensitivity=88.2%; Specificity=80.3%).

Conclusion: The clinical course and recurrence risk in pediatric urolithiasis should be assessed by integrating hereditary predisposition, clinical symptoms,
anthropometric status, and vitamin D levels. A serum 25(OH)D concentration below 25 ng/mL is a significant prognostic marker for recurrence, warranting
regular laboratory monitoring.
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BBEAEHMUE

B nocnesHue rogpl BO BCEM MUpe HabntogaeTcs 3ameTHOe yBe-
nyeHue 3a601eBaHMI OpPraHOB MOYEBOM cUCTEMBI Y AeTeit. CornacHo
[JaHHbIM BcemupHoIt opraHmsaumm 3apasooxpaHeHns (BO3), yactota
3a60/1€BaEMOCTM YPOUTMA30M Y AeTell yBennumBanach Ha 6-10%
exxerogHo B TeyeHue nocnegHux 20 net B CLUA, ¢ oueHKkamu cpeaHe-
rofoBoi 3abonesaemoctu ot 36 fo 57 cnyyaes Ha 100000 geTckoro
HaceneHwus [1]. MockonbKy 3abonesaHune y YacTu LeTeit BbiIABAAETCA
CNYYatHO WM MPOTEKAET C HecrneumnpuUecKMmm NpPoaBAEHNAMM, UC-
TWHHaA YacToTa NaToN0rMM MOXKET BbITb HEA0OLEHEHa.

B Hay4HbIX UcCNea0BaHMAX 0coboe BHUMaHKe yaensetca $aKkTo-
pam puCKa, NaToreHeTMYECKUM MeXaHU3MaMm, AMarHocTuke u audode-
PEeHLMaNbHON ANarHoCTUKe ypoauTHasa y Aeteid. B nocnegHue rogpl
BCE Gonbliee 3HaueHWe NPUOAETCA M3YYEHUIO TeHETUYECKUX dak-
TOPOB M MONEKYNAPHBIX MapKEPOB NpeapacnonoeHHocTr K MKB,
BKAOYasA nonumopduambl reHa peuentopa ButamuHa D [2-4]. Hapaay
C 3TUM, aHANU3MPYIOTCA 0COBEHHOCTU peLuavBUPOBaHUA 3abonesa-
HUWA, PONb METaboNMYECKMX HAPYLLUEHWIA, KIMHUYECKUX NPOABNEHW,
QHTPOMOMETPUYECKOTO CTaTyca M NabopaTopHbIX NokasaTenen [5-7].
CoBepLUeHCTBOBaHME XMPYPTMYECKMX METOZOB /NledeHus OcCTaérca
BaXKHbIM HanpaB/eHUeM, OA4HAKO NPOdUNAKTMKA NOBTOPHOTO KaMHe-
06pa3oBaHus TpebyeT KOMMNIEKCHON OLEHKN MHAMBUAYANbHbIX GaK-
TOPOB puCKa [8].

B neamaTpuyecKol yponorMu yponutvas npeactaBnseT coboit
He TO/MbKO AMArHOCTMYECKYIO, HO M TepaneBTMYecKylo npobnemy.
3aboneBaHne MOMKET NPOTEKATb CKPbLITO UM C MUHUMANbHLIMU K-
HUYECKUMU NPOABAEHUAMM, OLHAKO HEPELKO OHO CTaHOBMTCA MpU-
UMHOW 60NEBOrO CMHAPOMA, PELMAMBUPYIOLMX MHOEKUMI, rMapo-
HedpoTnyeckoit TpaHchopMaLMM U JaxKe XPOHUYECKOM MoYeyHoM
HegocTaTouHocTH. MoBTOpHOE 06pa3oBaHMe KamHel nocne npose-
[OEHHOTO NleyeHns (peumnamBrpoOBaHNE) TaKKe OCTAETCA aKTyasibHOW
3aga4en.

B cBA3M C 3TM, CBOEBPEMEHHOe BbisiB/IeHNe npeapacnonara-
owmx GaKTopoB M rPynn pUCKa ABASETCA BaXKHbIM YCOBMEM NPO-
bWNaKkTMKM yponutmasa y petert. OCOBEHHO aKTyasbHO M3yyeHue
MeTaboNMYEeCKUX U KAMHWMKO-aHaMHECTUYECKMX ocobeHHocTel y
MaLMeHTOB, Y)Ke CTONKHYBLIMXCA C AaHHOM natonornei [9]. 310 no-
3BONAET HE TOIbKO KOPPEKTUMPOBaTb TepaneBTUYECKUe NOAXoAbl, HO
1 pa3pabaTbiBaTb NEPCOHANIN3NPOBAHHDBIE CXeMbl MPOUNAKTUKM, Ha-
NpaB/ieHHbIe Ha CHUXKEHWE BEPOATHOCTM PeLuamnBoB B byayuiem.

AKTya/IbHOCTb HaCTOALLETO McCaenoBaHus obycnosneHa Heob-
XOZMMOCTbIO KOMMNEKCHOTO aHaNM3a 3TUOIOTMYECKUX U NaTOreHeTU-
yeckux GaKkTopoB, CNOCOBCTBYIOLLMX PA3BUTUIO YPOIUTMA3A Y LETEi,
a TaK¥Ke OLLEHKM MX B3aMMOCBA3M C BO3PACTOM, NOIOM, MeTabonnye-
CKMMM OTK/IOHEHUAMM U KIMHUKO-aHaMHECTUYECKMMU 0COBEHHOCTA-
MMU. MonyyeHHble gaHHble MOTyT BbITb MCMOb30BaHbI 418 ONTUMM3a-
LMW TaKTUKU PaAHHErO BbIABNEHMA, NPEAYNPeXKAEHNs PeLnanBoB 1
YNIYULIEHWUSA KaYyecTBa KMU3HM SAHHOM KaTeropum NaLmeHToB.

LLENb UCCNEQOBAHUA

MpoBecTy CPaBHUTENbHbIW aHANN3 KIMHUKO-aHAMHECTUYECKUX,
aHTPO-NOMETPUYECKMX M NabopaTopHbIX NoKasaTenen y aetei ¢ MKB
B 33aBMCMMOCTM OT Ha/IMuMA JOMUHAHTHOMO HacieA0BaHuA (Hebnaro-

INTRODUCTION

Globally, the prevalence of pediatric urinary tract diseases
has risen significantly in recent years. According to the World
Health Organization (WHO), the incidence of urolithiasis in chil-
dren has increased by 6-10% annually over the past two decades.
In the United States, the annual incidence is estimated at 36-57
cases per 100,000 children [1]. However, because the disease is
often detected incidentally or presents with nonspecific symp-
toms, the true incidence likely remains underestimated.

Current scientific research is increasingly focused on iden-
tifying risk factors, elucidating pathogenetic mechanisms, and
refining the differential diagnosis of pediatric urolithiasis. Recent
studies have highlighted the role of genetic factors and molecu-
lar markers of predisposition, specifically polymorphisms of the
vitamin D receptor (VDR) gene [2-4]. Furthermore, research has
expanded to examine disease recurrence, the impact of metabol-
ic disorders, clinical manifestations, anthropometric status, and
laboratory parameters [5-7]. While improving surgical techniques
remains a priority, preventing recurrent stone formation necessi-
tates a comprehensive assessment of individual risk factors [8].

In pediatric urology, urolithiasis presents a significant diag-
nostic and therapeutic challenge. Although some cases remain
asymptomatic, the condition frequently leads to severe pain, re-
current infections, hydronephrosis, and potentially chronic renal
failure. The high rate of post-treatment recurrence remains a par-
ticularly pressing issue.

Consequently, the timely identification of predisposing fac-
tors and high-risk groups is essential for effective prevention. A
detailed study of the metabolic and clinical-anamnestic char-
acteristics of patients with established urolithiasis is critical [9].
Such insights enable the refinement of therapeutic strategies and
the development of personalized prevention regimens to reduce
the likelihood of future relapses.

The relevance of this study lies in the need for a compre-
hensive analysis of the etiologic and pathogenetic factors contrib-
uting to pediatric urolithiasis. By assessing the relationships be-
tween age, gender, metabolic abnormalities, and clinical history,
this research seeks to optimize early detection strategies, prevent
recurrence, and improve the overall quality of life for this patient
population.

PURPOSE OF THE STUDY

The objective of this study was to conduct a comparative
analysis of the clinical, anamnestic, anthropometric, and labo-
ratory parameters of children with urolithiasis according to the
presence of dominant inheritance (unfavorable genotype), and to
evaluate the prognostic value of serum vitamin D levels for pre-
dicting disease recurrence.

METHODS

100 children aged 8 months to 18 years (mean age, 13.4+0.8
years) were examined. The cohort included 67 boys and 33 girls,

337



Yusupov ShA et al Risk factors of urolithiasis in children

AVICENNA BULLETIN
Vol 28 * No 2 * 2026

NpUATHOroO reHomna) M OLLeHUTb NPOrHoCcTn4yeckoe 3Ha4yeHne ypoBHA
BMTamMunHa D B OTHOLIEHUN peLuanBHOIO TeYeHun 3abonesaHus.

MATEPUAN U METOAbI

06cnepoBaHo 100 geteit B BO3pacTe oT 8 mecsAueB A0 18 net
(cpeaHuit Bo3pact 13,410,8 net), U3 HUX ManbyMKoB bbino 67, de-
BoueK — 33 (cootHoweHue 1,7:1). 31 Aetn bbian 0bcnenoBaHbl B
ycnosuax CnewmannsmpoBaHHOW AETCKON XMPYPrUYECKON KAMHUKM
CamapKaHACKOro rocyAapCTBEHHOTO MEAMLMHCKOMO YHUBEPCUTETA.
[vnarHo3bl BepudULMPOBANNUCH NO CTaHAAPTHLIM KPUTEPUAM Ha OC-
HOBaHWM Kanob, TwaTeNbHO cobpaHHOro aHamMmHe3a, AaBHOCTU Npo-
Liecca, 06bEKTMBHOTO M 1abOPaTOPHO-UHCTPYMEHTaNbHbIX 0bcneno-
BaHWIA.

B 3aBMCMMOCTM OT AOMMHAHTHOIO Hac/Nef0BaHWA NALUEHTbI
6bl1M pasaeneHbl Ha 2 Noarpynnel, rae B nepsov noarpynne (n=80)
0Ka3anncb AeTU C AOMUHAHTHbIM HacneaoBaHuem MKB (Hebnaronpu-
ATHBIM FEHOTUNOM), @ BO BTOpoW (n=20) — 6e3 JOMMHAHTHOrO Hacne-
£f0BaHusA. MoapobHble pesynbTaTbl UMMYHOTEHETUYECKUX UCCef0Ba-
HMI1 Hamm BblaK onybanKoBaHbl paHee [10].

Kputepnamu BKkloUeHUA B UCCnegoBaHME OblN: KOHCTATMPO-
BaHHble 0OLME U MeCTHble Kanobbl, BbIABAEHHAA «KNacCUYecKan»
UCTOPWA Pa3BUTUA 3aD0NEBAHMA, XapaKTepHasa 4NA uccneayemon na-
TONOMMM B KaXAoM noarpynne; obssatesibHoe Hannume Agyx v bonee
CMMMNTOMOB YPONWUTMA3a, XapaKTEPHbIX A8 UCCAEAYEMON NaToNoMMu
Ha MOMEHT NePBUYHOTO 06BLEKTUBHOMO OCMOTPA M NabopaTopPHO-MH-
CTPYMEHTaNbHbIX 06CN1eA0BaHUIA; OTCYTCTBME COCTOAHUSA, OTPaHUYM-
BAlOLLEro MCMonb3oBaHMe NPUMEHAEMbIX B PaboTe MeToaoB ucce-
[lOBaHMA.

Kputepumu ucknioueHus: BbifiBNeHUe Ha peHTreHorpadum, KT
uam MCKT aHOManuii uam nopokos GopMUPOBaHUA OPraHOB Moue-
BOM CMCTEMbI; Hannune 06O NaToNorMmM SHAOKPUHHOW CUCTEMDI;
Hanunune noboi apyroit dopmbl 3a60NeBaHUI OpPraHOB MOYEBOW
CUCTEMbI, KPOME BK/IOYEHHbIX B UCCNEA0BaHWE; BO3HUKHOBEHMWE B
TeYeHUe UCCNeaoBaHMA M Tepanuu OCTPOro BOCMaAMUTEbHOrO 3abo-
NeBaHMA AbIXaTe/IbHbIX MyTel UAKM KaKUX-TMOO OpraHoB M CUCTEM;
HeobXoAMMOCTb AOMNONHUTENIbHOM TEPanuuU, BBUAY COMYTCTBYHOLLEW
NaToN0rMK; OTKa3 NaLMeHTa OT NAHNPYEMOro 0b6caef0BaHNA cornac-
HO AW3alHY UCCNEA0BAHWUA UK NPeaNaraeMoro eYeHus; Haanume
OCTPOW MHEKLMOHHOMN NaTONOTUN.

B xoA4e nccnefoBaHUA NpoBeAeHa OLEHKA KtoyeBbix GaKkTopos,
CNOCOBCTBYIOWMX PA3BUTUIO YPONUTMA3A Y LETEN.

Mpyv NoCTynAeHnn B KAMHURY y 27% (n=27) NauneHTOB COCTOS-
HWe BbIN0 PACLIEHEHO KaK KpaliHe Taxénoe, y 56% (n=56) — coctosnHue
6b110 TAXKENDIM, @ Y OCTaNbHbIX 17% (n=17) — cpeaHeit TAXKeCTH.

B Hawem uccnesoBaHUMM MPUMEHANNCH aHAMHECTUYECKUE, KNN-
HUYECKME, aHTPOMOMETPUYECKNE, NabOPaTOPHbIE U UHCTPYMEHTA/b-
Hble MEeToAbI UCCNe0BaHMA.

AHamHecTH4ecKkuit metog, obcnefoBaHNA NOAPA3yMEBA aKTUB-
HbIli cbop 0bLLEro U ceMeMHOro aHaMHE30B C aKLLEHTOM Ha TeyeHue
6epeMeHHOCTM 1 HainumMe NaTo/I0rMn MOYEBLIAENUTENBHOM CUCTEMDI
y poauTenei. TakKe CKpynyn€3HO U3y4anca aHaMHes KU3HU pebEéHka
M aHAMHe3 Te4YeHUA ANarHOCTMPOBAHHOW NATONOMMK.

AHTponomeTpuyecKoe UccaesoBaHMe BKAOYANo B cebs TouHoe
onpeseneHune Beca B KI 1 pocTa B CM 0 AECATbIX 40NEN C NOCAenyto-
MM PacYETOM nHAeKca maccbl Tena (MMT) no dopmyne: UMT=m/h?,
rae m—mMacca Tesia B Kuaorpammax, a h — poct B meTpax.

B xoge vccnenoBaHUA MPUMEHANNC UHCTPYMEHTA/IbHbIE Me-
ToAbl, BK/OUalOLWMeE yNbTpa3ByKosyto coHorpaduio (Y3C), 0630pHyt0
N 3KCKPETOPHYIO yporpaduio, a Tak:Ke KOMMbIOTEPHYHO ToMorpaduto
NPV HaZIMYUM COOTBETCTBYHOLLIMX MOKA3aHUM.
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with a male-to-female ratio of 1.7:1. All patients were evaluated
at the Multidisciplinary Specialized Center for Pediatric Surgery
(2nd Clinic) of Samarkand State Medical University, Samarkand,
Uzbekistan. Diagnoses were confirmed according to standard
clinical criteria based on patient complaints, detailed medical his-
tory, disease duration, laboratory, and imaging findings.

According to the pattern of inheritance, patients were di-
vided into two subgroups. The first subgroup (n=80) consisted of
children with dominant inheritance of urolithiasis (considered an
unfavorable genotype), whereas the second subgroup (n=20) in-
cluded children without dominant inheritance. Detailed findings
of the immunogenetic analyses have been published previously
[10].

The inclusion criteria were as follows: presence of estab-
lished general and local complaints; a documented "classic"
history of disease development characteristic of the studied pa-
thology; mandatory presence of two or more symptoms of uro-
lithiasis identified during the initial clinical, laboratory, and im-
aging examination; and absence of conditions limiting the use of
the study methods.

Exclusion criteria included: congenital anomalies or mal-
formations of the urinary system detected by radiography, CT,
or multislice CT (MSCT); endocrine disorders; any urinary tract
disease other than those included in the study; development of
acute inflammatory diseases of the respiratory tract or other or-
gans/systems during the study period or treatment; requirement
for additional therapy related to concomitant diseases; patient
refusal to undergo the planned examination or treatment accord-
ing to the study protocol; and presence of acute infectious dis-
ease.

The study evaluated major factors contributing to the de-
velopment of urolithiasis in children. At hospital admission,
27% (n=27) of patients were classified as extremely severe, 56%
(n=56) as severe, and 17% (n=17) as moderate.

The following methods were used in the study: anamnestic,
clinical, anthropometric, laboratory, and imaging assessments.

The anamnestic assessment included a detailed collection
of personal and family medical history, with particular attention
to the pregnancy course and the presence of urinary tract diseas-
es in parents. The child's medical history and the clinical course of
the diagnosed pathology were also carefully analyzed.

Anthropometric evaluation included precise measurement
of body weight (kg) and height (cm), recorded to one decimal
place. Body mass index (BMI) was calculated using the formula:
BMI=m/h?, where m represents body weight in kilograms and h
represents height in meters.

Imaging workup included ultrasonography (US), plain and
excretory urography, and computed tomography when clinically
indicated.

Vitamin D status was assessed by measuring serum 25-hy-
droxyvitamin D (25(0OH)D) concentrations using a quantitative im-
munoassay. Vitamin D status was classified as follows: optimal >30
ng/mL; insufficiency, 21130 ng/mL; and deficiency, <20 ng/mL.

Immunogenetic analysis was performed at the Genomics Lab-
oratory of the Institute of Bioorganic Chemistry of the Academy of
Sciences of the Republic of Uzbekistan, Tashkent, Uzbekistan.

Ethics statement. The study protocol was approved by the
Ethics Committee of Samarkand State Medical University (IRB
Protocol No. 2024-0001; August 12, 2024).

Statistical analysis. Statistical analysis was performed using
variance-based methods in the software package STATISTICA 12.6
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CogepaHue BUTaMMHa D oueHMBanNoOCb MO KOHLUEHTpaLuu
25(0OH)D B CbIBOPOTKE KPOBM METOZOM KOMYECTBEHHOTO UMMYHO-
NIOTMYECcKoro aHanu3a. PesynbTaTbl MHTEPNPETUPOBAUCE NO CNedyto-
UMM KaTeropuam: Hopma — >30 Hr/ma, HegocTaTouHoCTb — 21-30 Hr/
M, gedbuunt — <20 Hr/mn.

MIMMyHOreHeTWYeCKoe UccneloBaHNe NPOBOAUIOCH B nabopa-
TOPUU reHOMUKM UHCTUTYTa BroopraHunyeckom xumun (MBOX) Akage-
MMM Hayk Pecny6amkm Y3bekumcTaH (AH PY3).

dTuueckoe 3asBneHue. [laHHas wWccnefoBaTeNbCKasa pabota
opobpeHa Komuccweii no stuke CamapKaHACKOTO rocyAapCTBEHHOMO
MeAMLMHCKOro YHMBepcuTeTa (npoTtokon IRB Ne 2024-0001 ot 12 as-
rycta 2024 ropa).

Cratuctyeckas 06paboTKa pesynbTaToB UCCAe0BaHUA NpoBe-
[leHa MeTofamu BapuaLMOHHOM CTaTUCTUKM C MOMOLLbHO NPOrpamMbl
STATISTICA 12.6 (StatSoft, Tulsa, OK, USA). KauecTBeHHble Nokasatenu
OblM NpencTaBneHbl B BUAE Aonel (%). Ana onpepeneHus cratu-
CTUYECKOW 3HAYMMOCTM PasNMuMiA AR KaueCTBEHHbIX MOKasaTtenen
MCMONb30BaH KPUTEPWUIA XM-KBaApaT A/18 NPOM3BO/IbHBIX Tabau, npu
MasbIX BeIMYUHAX — KpuTepuii duiepa. Takke onpeaeneHo oTHoLLe-
HWe PUCKOB, YyBCTBUTENBHOCTb M CNeLMPUUYHOCTb COAEpKaHWA BUTa-
muHa D. Paznnuma cumtannco ctatuctmyeckn sHaummbimmn npu p<0,05.

PE3YNbLTATDI

PesynbTaTbl ccnefoBaHMA BO3pacTa NaLMeHTOB NoKasanu npe-
Ba/IMPOBaHME AeTel LWKOAbHOrO Bo3pacta (Tabn. 1). 3To ceA3aHO ¢
TeM, YTO MMEHHO B 3TOM BO3pacTe Yalle BCero NpoABAATca metabo-
JIMYECKME HAPYLUEHWMA, CBA3AHHDBIE C NEPEXOAOM AeTel Ha obluee nu-
TaHWe, HapyLleHeM NMUTLEBOTO PeXMMa U T.4., @ B MAagLwen rpynne
MUTaHWE OCTAETCA OTHOCUTE/IbHO PaLLMOHA/IbHBIM, U MeTabonnyeckue
M3MEHEHWA NPOABAAOTCA B MEHbLUel cTeneHn. 3To noayépkuBaeT
HeobX0AMMOCTb aKTUBHOTO BbISBNEHUA YPONUTMA3]A Y AETel LKOb-
HOro 1 NOAPOCTKOBOrO BO3PacToB, 0COBEHHO Npu Hannumumn Gonesoro
CUHAPOMA, AMU3YPUM, MAKPOTEMATYPUM UM OTATOLLEHHOTO CEMENHO-
ro aHamHesa.

Kak 6bl10 yKas3aHO Bbllle, B 3aBUCMMOCTM OT AOMWMHAHTHOIO
HacnefoBaHWA NauueHTbl BblIn pasgeneHbl Ha 2 Noarpynnbl, rae B
nepBoW NoArpynne oKasaamcb AeTU C LOMUHAHTHBIM HAac/1e40BaHNEM
MKB (HebnaronpuATHbIM FTEHOTUMOM), @ BO BTOPOiA — 63 SOMUHAHT-
HOro HacnefoBaHWA. KnnHWYeckas cCMMNTOMaTUKa B 0benx nogrpyn-
nax npeAactasneHa B Taba. 2.

Kak BMAHO W3 NpeacTaBneHHbIX AaHHbIX, B 06enx noarpynnax
yacTo BCTpeyanucb 6oneBble CMHAPOMbBI M Makporematypus. Mpu
3TOM MeXAy NOArpynnamu CTaTUCTUYECKM 3HAUUMBbIX Pa3IMUUiA He
BbIABNEHO. EAMHCTBEHHBIM MCKNIOYEHMEM ABUAACH CYXOCTb KOMHbIX
NMOKpOBOB — B Noarpynne 1 gaHHbIN CMHAPOM BCTPEYaNcs craTucTye-
CKM 3Ha4YMMO yalle, yem B nogrpynne 2 (p=0,045). 3Tv pesynbTaThl, B
LLeJIOM, COOTBETCTBYHOT IMTEPATYPHBIM AaHHBIM: Y AeTel ¢ yponuTma-
30M BeflyLLMMM NPOABAEHUAMM Yalle ABNAIOTCA abAOMUHaNbHAA UK

Tabauya 1 PacnpedeneHue 60s1bHbIX C yponumuasom
no eospacmy, n=100

Bospacr, ner
Age group, years
0-3
4-11
12-18
p (df=2)

(StatSoft, Tulsa, OK, USA). Qualitative variables were presented
as percentages. The chi-square test for contingency tables was
used to evaluate differences between qualitative variables, while
Fisher's exact test was applied when expected frequencies were
small. Odds ratios, sensitivities, and specificities for vitamin D lev-
els were also calculated. A p-value <0.05 was considered statisti-
cally significant.

RESULTS

Analysis of patient age distribution revealed a predom-
inance of school-aged children (Table 1). This trend may be at-
tributed to the peak manifestation of metabolic disturbances
during this period, often triggered by a transition to an adult
diet and inadequate fluid intake. In contrast, younger children
typically maintain a more balanced nutritional intake, leading to
less pronounced metabolic shifts. These findings underscore the
importance of targeted screening for urolithiasis in school-aged
children and adolescents, particularly when presenting with ab-
dominal or lumbar pain, dysuria, macrohematuria, or a positive
family history.

As previously described, patients were stratified into two
subgroups based on dominant hereditary predisposition. Sub-
group 1 comprised children with a dominant inheritance of uro-
lithiasis (unfavorable genotype), while subgroup 2 included those
without a dominant hereditary history. The comparative distribu-
tion of clinical symptoms and syndromes between the two sub-
groups is summarized in Table 2.

As the data demonstrate, pain syndromes and macrohe-
maturia were prevalent in both subgroups; however, no statisti-
cally significant intergroup differences were observed for these
parameters. The sole exception was dry skin (xeroderma), which
was significantly more frequent in subgroup 1 than in subgroup
2 (p=0.045). These findings align with existing literature, which
identifies abdominal or lumbar pain, renal colic, dysuria, and
macro- or microhematuria as the primary clinical manifestations
of pediatric urolithiasis [11]. Nevertheless, the clinical presenta-
tion in children remains highly variable, influenced by age, calcu-
lus location, and the presence of concomitant urinary tract infec-
tions [12].

In the subsequent phase of our study, we evaluated pediat-
ric anthropometric indices in relation to unfavorable genotypes
associated with urolithiasis. Analysis of physical development pa-
rameters — including weight, height, and BMI-for-age — revealed
that most children with urolithiasis maintained growth trajecto-
ries consistent with the WHO median Z-scores (Table 3)

Table 1 Age and gender distribution of pediatric patients
with urolithiasis (n=100)

n %
11 11
43 43
46 46

<0,001

NpumeyaHwe: p — CTaTUCTUYECKAA 3HAUYMMOCTb Pa3NYMIA MO BCEM BO3pacTam (Mo KpUTEPUIO XU-KBAAPaT AR NPOU3BONbHbIX TabuLL)
Note: p — statistical significance of differences across age groups (Pearson's chi-square test for arbitrary tables)

339



Yusupov ShA et al Risk factors of urolithiasis in children

AVICENNA BULLETIN
Vol 28 * No 2 * 2026

Tabauya 2 KnuHu4eckas cuMnmomamuka uccredyemolx nodepynn

*Kanobbi u cuHapombl

Moarpynna 1

Table 2 Frequency of clinical complaints and syndromes
in the study subgroups

Moarpynna 2

Subgroup 1 (n=80 Subgroup 2 (n=20
Complaints and syndromes group 1 ) roupiz: ) :

n % n %
BOI'IeBO.VI aG,EI,O.MMHaanbIM CUHOPOM 60 75 11 55 >0.05
Abdominal pain syndrome
boneson rIF)HCHVIHHbIVI CUHAPOM 55 69 10 50 >0.05
Lumbar pain syndrome
MaKporemaTyp.Mﬂ 52 65 8 40 >0.05*
Macrohematuria
ﬂ,m3ypmqecmm CUHAPOM 46 57 2 35 50.05*
Dysuria
ACTEHOBQFETBTMBHbIM CUHAPOM 45 56 7 35 >0.05*
Neurasthenia
yTpEH'HFIﬂ na(?TO3HOCTb BeK 42 52 6 30 >.05*%
Morning eyelid edema
nyoch KOXXHbIX MOKPOBOB a1 51 5 25 =0.045*
Dry skin
MMneptepmua 35 44 5 25 >0.05*

Hyperthermia

MprmeyaHue: p — CTaTUCTUUECKAA 3HAUMMOCTb Pa3MUMIA NOKasaTenel Mexay nogarpynnamu 1 v 2 (No KpuTepuio Xu-KkBagpat aas Tabnuy, 2x2; * —no kputepuio duepa)
Note: p indicates the statistical significance of differences between subgroups 1 and 2 according to the chi-square test for 2x2 contingency tables; * — indicates analysis

performed using Fisher's exact test

NOACHUYHAA 60/b, NOYEYHANA KOAMKA, AU3YPUA U MAKPO- MU MUKPO-
rematypus [11]. Mpwr 3TOM KAMHUYECKan KapTUHa Y AeTeit Bapnabenb-
Ha M 3aBUCUT OT BO3PACTa, /IOKAU3ALMMN KaMHA U COMYTCTBYIOLLEH
MHEKLMM MoYEBbIBOAALLMX NyTel [12].

Ha panbHelwem 3stane Hamu 6blM NPOAHaAM3MPOBaHbl aH-
TPONOMETPUYECKMNE AaHHbIE AeTell B 3aBUCUMOCTU OT BbIABAEHHbIX
HebnaronpuATHbIX reHoTUNOoB No pas3euTUio MKE. AHTponomeTpuye-
CK1e U3MepeHUA U aHaAn3 CPeAHEeCTaTUCTUUECKOrO YPOBHA Pa3BUTUA
fetelt ¢ MKB B CpaBHUTE/IbHOM acneKTe co cTaHgapTamu BO3, noka-
3a/1, YTO YPOBEHb PU3NYECKOTO Pa3BUTUA B DONBLUMHCTBE CNyvaes
COOTBETCTBOBA/I NOKa3aTeNAM MeuaHbl (Taba. 3).

Kak BMAHO W3 NpeacTaBAeHHbIX JaHHbIX, N0 Macce Tenla B NepBoii
NoArpynne HeT 3HAYUTENbHBIX Pa3NnYKi, TeM He MeHee HabnogaeTca
TEeHAEHLUWMA K CHUXeHMIo Beca — Yy 50% aeTelt NoKasaTen Huxe meama-
Hbl. B TO }Ke Bpema BO BTOPOW NOArpynne CTaTUCTUYECKM 3HAYMMO Npo-
CNEKMBAETCA CHUKeHMe Beca y 65% paeteit (p=0,029). OgHako mexay
NOArPyNMNamm CTaTUCTUYECKM 3HAYUMbIX PA3/IMUMNIA HE BbIABAEHO.

Mo pocTty B MepBoi moarpynne HabnogaeTcs CTaTUCTUYECKU
3HauMMOE CHUKEHMWE pocTa (HM3KopocnocTb) y 60% AeTeid, B To Bpe-
MA KaK BO BTOPOM NoArpynne TakoBblx 6bif10 ToNbKO 45%. CpaBHeHMe
NOATPYNN TaK¥Ke He BbIABUIO CTaTUCTUYECKM 3HAYMMBbIX Pa3/INYUA.

B cBA3M C BbIlWEN3N0KEHHBIM, U No UMT cpepm feTeit nepsow
noArpynnel B 56% cayyasx HabA0AN0Ch CTaTUCTUYECKU 3HAUMMOE
CHWeHue ot —SD n 1o —3 SD, B To Bpems Kak cpeau AeTei BTopown
noArpynnbl MMenacb TeHAEHUMA K CHUKeHuo (p>0,05). Monydyen-
Hble aHTPOMOMETPUYECKMUE AaHHble TPEOYIOT OCTOPOXKHOW MHTEp-
npeTauum, NOCKOJIbKY OHU OTPAXKAKT COCTOAHWE 06CnefoBaHHOM
BbIOOPKM M HE MO3BONAKT CAMOCTOATENIbHO 0OBACHUTL MEXaHWU3M
KamHeobpa3oBaHus.

[anee Hamn NpoBeaEH aHanu3 copepaHna BuTammHa D ¢ ue-
NbIO OLLEHKM €ro CBA3M C TAXKECTbIO K/IMHUYECKOTO TEYEHUA U peunau-
BuposaHnem MKB y aeTeit. Kak ussectHo, ButamuH D yyacTsyert B pe-
rynauum Kanbuuii-pochopHoro obmeHa, NosToMy Kak BbIpaKEHHbIW
AedbuumT, Tak 1 HeobOCHOBaHHOE U36bITOYHOE NPUMEHEHMUE J06aBOK
TpebytoT KoHTpona y aeteit ¢ MKB. Mo faHHbIM IMTepaTypbl, HapyLue-
HUWA cTaTyca BUTamuHa D y aeTelt ¢ ypoamMTasom moryT bbiTb CBA3aHbI
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As the data indicate, no significant differences in body
weight were observed within subgroup 1; however, a trend to-
ward lower weight was noted, with 50.0% of children falling be-
low the median. Conversely, in subgroup 2, statistically significant
weight loss was observed in 65.0% of patients (p=0.029). Notably,
no statistically significant differences in weight were found be-
tween the two subgroups.

Regarding height, a significantly higher prevalence of short
stature (values below the median) was observed in 60.0% of chil-
dren in subgroup 1, compared with 45.0% in subgroup 2. How-
ever, intergroup comparison revealed no statistically significant
differences.

Furthermore, a significant decrease in BMI (ranging from -1
SD to —3 SD) was observed in 56.3% of patients in subgroup 1,
while only a downward trend was noted in subgroup 2 (p>0.05).
These anthropometric findings require careful interpretation;
while they characterize the physical status of the studied cohort,
they do not independently elucidate the underlying mechanism
of lithogenesis.

Vitamin D levels were subsequently analyzed to assess their
association with clinical severity and urolithiasis recurrence in
children. As a primary regulator of calcium-phosphorus metabo-
lism, vitamin D status, including both deficiency and the effects
of supplementation, is a critical factor for monitoring in pediatric
patients with this condition. Existing research indicates that im-
paired vitamin D status may contribute to altered calcium metab-
olism and an increased risk of lithogenesis. Therefore, corrective
measures should be individualized and supported by consistent
monitoring of metabolic markers [12, 13].

To determine whether vitamin D levels vary with urolithiasis
recurrence, concentrations were examined in the relapse sub-
group (n=20) and the no-relapse subgroup (n=80) (Fig. 1).

As the data indicate, children with recurrent urolithiasis
had a significantly higher prevalence of vitamin D deficiency than
those without recurrence (35% vs. 16%; p<0.05).



BECTHMK ABUMILIEHHEI
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Tabauya 3 [poueHm coomeemcmaus nokazameneli maccel mena, Table 3 Compliance of body weight, height, and BMI indicators
pocma u MT y demeli ¢ MKB 8 3a8ucumocmu om 8bIA8/1EHHbIX in children with ICD by genotype subgroup
Hebs1a2onpuUAMHbIX 2eHOMUNO8
Macca tena Pocr nmT
Body weight Height BMI
Pasmax Noarpynnal Moarpynna 2 Moarpynnal TMoarpynna 2 Noarpynnal Moarpynna 2
Range Subgroup1  Subgroup 2 pr Subgroup1  Subgroup 2 ! Subgroup1  Subgroup 2 Pt
(n=80) (n=20) (n=80) (n=20) (n=80) (n=20)
n % n % n % n % n % n %
-2SD..—3SD 12 15 1 5 >0.05 3 4
—SD...—2 SD 18 23 3 15 >0.05 15 19 1 5 >0.05 17 21 3 15  >0.05
-SD 22 28 10 50 >0.05 21 26 7 35 >0.05 25 31 7 35  >0.05
Me 21 26 4 20 >0.05 24 30 9 45 >0.05 24 30 8 40 >0.05
+SD 19 24 3 15 >0.05 8 10 2 10 >0.05 11 14 2 10 >0.05
+SD ...+2 SD
p2 >0.05 =0.029 =0.010 <0.001 <0.001 >0.05

NpumeyaHue: pr — CTaTUCTMYECKAA 3HAYMMOCTb PA3NMYMIA NOKA3aTeNeN MeXAY NOATpynnamu (no Kputepuio Guwepa); p2 — CTaTUCTMYECKas 3HAYUMOCTb PA3NNYMIA NOKa3a-
TeNnen Mexay CTaHZAPTHBIMU OTKIOHEHUAMM M MEANAHOM (MO KPUTEPUIO XM-KBAAPAT /19 NPOU3BO/LHbIX TabuLL)

Note: p; — statistical significance of differences between subgroups (Fisher's exact criterion); p, — statistical significance of differences between standard deviations and the
median (chi-square criterion)

C U3MEHEHWUAMM Ka/lbLiMeBOro 0b6meHa 1 pUCKOM KaMHeobpa3oBaHus; To evaluate the prognostic value of vitamin D levels regard-
NpY 3TOM NOAXO0A, K KOPPEKLMM A0MKeH BbiTb MHAMBMAYaANbHBIM M cO-  ing disease recurrence, we calculated the association coefficient
NPOBOXAATbCA MOHUTOPUHIOM MOKa3aTenell kanbumesoro obmeHa  (Kas), Pearson's chi-square (x?), relative risk (RR), sensitivity (Se),
[12,13]. and specificity (Sp). Serum 25(OH)D levels >25 ng/ml were more

[N yTouHeHWs ypoBHel BuTammuHa D B 3aBucumoctn ot Haan-  frequently associated with a non-recurrent course, demonstrating
umMA MM OTCYTCTBMA peunamsa MKB usyyeHo ero cosepxaHme B nog-  moderate specificity (Sp=71.0%) and low sensitivity (Se=61.0%).
rpynnax ¢ peumansom (n=20) 1 6e3 Hero (n=80) (puc.). In the recurrence group, a diagnostic 25(0OH)D threshold of 20-25

Kak BUAHO M3 NPeACTaBAEHHbIX AaHHbIX, Y AeTelt ¢ MKB ¢ pe- ng/ml was associated with significant statistical indicators, includ-
LMANBHBIM YPOAMTHA30M CTaTUCTUYECKH 3HaUMMO Yalle oTmevaetca N8 @ K of 0.68 (p<0.01), x* of 5.41 (p<0.05), and an RR of 3.3,
neduunt ButammnHa D (35% npoTtus 16%; p<0,05). with a Se of 75.0% and Sp of 64.1%.

[lns OLEeHKM NPOrHOCTUYECKOW 3HAYMMOCTU YPOBHA BUTaMUHa D The strongest correlations were observed at 25(0OH)D lev-
B OTHOWeHNM peunamsa MKB y AeTeit 6611 paccunTabl KOSGOULY- els <25 ng/ml in children with recurrent urolithiasis, yielding the
eHT accoumaumm (Ku), xu-KkBagpar Mupcoma (x32), OTHOCUTENbHbIN pUCK highest association coefficient (K.=0.94; p<0.001), contingen-
(RR), uyBcTBUTENLHOCTD (S€) M creunduuHocTb (Sp). YposeHb 25(0H) Y (x*=28.4; p<0.001), and relative risk (RR=13.5). This thresh-
D >25 Hr/mn yawue cooTseTcTBoBan TeueHno MKB 6e3 peumnamsa v xa- old demonstrated‘ h'!gh .sensitivity (Se=88.2%). and  specificity
PaKTEPU30BANICA YMEPEHHOM CELUAHIHOCTbIO (SP=71,0%) 1 HM3KOM (Sp=80.3%), establishing it as a robust prognostic marker for re-
4yBCTBUTENbHOCTbIO (Se=61,0%). Y aeTelt ¢ peuuamnBOM AMArHOCTU- currence. . .
ueckmit yposeHb 25(0H)D 20-25 Hr/mn 6bin CBA3aH CO CTAaTUCTUYECKM . In s.umma.ry, .a.serum ZSFOH)D concentration <25 ”5/,m' |s.a
3HAUMMBIMK NOKA3ATENAMM KOSPGULAEHT accoumamm (Ku=0,68; diagnostically significant predictor of recurrent urolithiasis in chil-
p<0,01), conpskéHHocTH (x2=5,41; p<0,05) 1 OTHOCUTENBHOTO PUCKa
(RR=3,3); uyBCTBUTENBHOCTb U CNELUPUYHOCTb COCTaBUAM Se=75,0% u
Sp=64,1% cOOTBETCTBEHHO.

Haunbonee BbiCOKMIA ypoBeHb accoumaunm (K,.=0,94; p<0,001),
conpaxeéHHocT  (x*=28,4; p<0,001) M OTHOCUTENBHOTO pPHUCKa
(RR=13,5) 6bin ycTaHoBAeH ana yposHa 25(0H)D <25 Hr/mn y geteit ¢
¢ peupyansom MKB. [laHHbIV NoKa3aTesb 061a4an BbICOKOMN YyBCTBU- 52

TenbHoCTbio (Se=88,2%) u cneunduuHoctbio (Sp=80,3%), UtTo NO3BO- 50 I

Puc. Codepcarue sumamuHa D 8 kposu y demeli ¢ yponumuasom e
CpagHUBaembix 2pynnax

Fig. Comparison of serum 25(0OH)D concentrations in pediatric
urolithiasis patients with and without disease recurrence

55

NAET PacCMaTPMBATbL €ro Kak MPOrHOCTUYECKUIA MAPKEP pPeLanMBHOTO
TeYeHMAa yponnTHasa y geteu. 40
Taknum 06pa3zom, CHusKeHwue yposHsa 25(0H)D <25 Hr/mn asnseT-

CA AMArHOCTUYECKM 3HAYMMbIM ANA NPOrHO3MPOBaHUA peUuanBHoro 30
TeYeHMsn ypoNuTMasa y AeTei, Toraa Kak sHaveHus 25(0H)D B guana-

30He 25-50 Hr/mn Yalle cooTBeTcTBOBaAM TedeHuo MKB 6e3 peup- 20
[AVBOB.

P<0,05

10

OBCYXAEHUE 0
Hopma, cebiwe 30 Hr/mn HepocTatouHocTb, 21-30 Hi/mn  JeduuuT, Huxe 20 Hr/mn
[onyyeHHble JaHHble NOATBEPKAAOT HEO6XO,CI,VIMOCTb KOMm- Optimal level: >30 ng/mL  Insufficiant status: 21-30 ng/mL  Deficiency: <20 ng/mL
NNEKCHOW OLEHKM AETel C YPONUTMA3OM C YYETOM HacNeaCcTBEHHOM m6es peunansa No relapse m C peyansom With a relapse
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NpespacnoNOKEHHOCTH, KAMHUYECKON CUMMMTOMATUKK, aHTPOMNOM-
eTpuyecKknx nokasatenen u ctatyca ButammHa D. B HacToAwem uc-
CNefloBaHMM UMEHHO 3TV daKTopbl BblM MPOaHANU3MPOBAHbI He-
NocpeACTBEHHO, MOSTOMY WHTEpRpeTauua Pe3ynsTaToB U BbIBOAbI
OrpaHvyeHbl YKa3aHHbIMM NapameTpamu.

B oaHoM 13 uccnesosaHuid y 300 geteit ¢ ypoautmasom Groxu-
MUYecKune casurn bbinn BbiaeaeHbl B 89,3% cnydvaes. Hanbonee ya-
CTbIMM U3 HUX OKa3aNMUCb UAMONATUYECKAA runepKanbLumuypus (47%) n
runouuTpatypus (39,6%). 3TM meTabonuueckne aHOMa MM CYUTALOTCA
KNtoueBbIMM GpakTopamu prcka GopmMmnpoBaHuUA ypoamTos 1 0bycnos-
JINBAIOT HEOBXOAMMOCTb UX PAHHEN AWMArHOCTUKM U KOPPEKLMKU ANs
npesoTBPaLLeHUA NPOrpeccMpoBaHma 3abonesaHus [6].

OfZHUM 13 3HaYMMbIX GaKTOPOB, BAUAIOLLMX Ha PUCK 0Bpaso-
BaHWA MOYEBbIX KaMHeW y feTeil, ABNAeTCA ypoBeHb BUTaMMHa D u
ero metabonutos. Tak, NOKa3aHo, YTO U36LITOYHOE MOCTYNAEHUE BU-
TamuHa D moxeT cnocobcTBoBaTb PasBUTUIO TUMEPKaNbLMEMUN U
TMNepKanbLMypUmn — KHOUEBLIX MEXAHU3MOB KaMHeobpasosaHus. B
4aCTHOCTH, Y MNaZEeHLEB C YPOUTAA3OM YPOBEHb 25-TMAPOKCMBU-
TamnHa D 6bln CTAaTUCTUYECKM 3HAUMMO BbILLE, YEM B KOHTPOJIbHOW
rpynne (33,85+14,78 Hr/mn npotus 18,2617,43 Hr/mn; p<0,001), yto
KOppPenMpoBano C NpuU3Hakamu rmnepKasbLMemMmnn 1 runepKanbLmy-
pun [13].

B fpyrom e uccneposaHum, BKAOYaBLIeM 28 aeTell B Bo3pacTe
6-14 net, He 6bI10 BbIABIEHO CTATUCTUYECKM 3HAYUMOW KOpPenaLum
Mexay KoHueHTpaumei 25(0OH)D B nnasme v aKkckpeumeit Ca moYoi.
ABTOpbI fieNatoT BbIBOZ, UTO Ha3HaYeHWe AETAM C rnepKanbLuypuent
1 yponuTa3om BUTammHa D moxeT 6biTb 6e30MacHbIM, OAHAKO Nog-
X0Z, AONIKEH ObITb MHAMBUAYaNbHBbIM [14].

Takum obpaszom, MmetoLLMecs faHHbIe NOATBEPKAAOT HaMume
«ABoiHoro adpdekta» BUTaMmnHa D: ¢ 0fHO CTOPOHBLI, ero aepuunt
HebnaronpuaTeH AN KOCTHOTO mMeTabonnsma 1 obLiero cocTonHuA
pebéHKa, a ¢ Apyroi — U3bbITOK BUTammHa D, 0cO6EHHO B COYETaHUM C
MeTaboMYEeCKMMU HapYLLEHUAMM, MOMKET MOBbILIATL PUCK YPONUTU-
a3a. 370 nofuépKMBaET HeObXOAMMOCTb UHAMBMAYANbHOMO NOAX0AaA
K Ha3HayeHWto BuTammHa D ¢ y4éTom 0B6MeHHbIX 0COBEHHOCTel Na-
LIMEHTA U PEryNspHOro MOHUTOPWHIA NOKa3aTenel KanbliMesBoro ob-
MeHa.

MpeobnagaHne feTeit WKOABHOMO BO3pacTa B Hallel BbIbopKe
cornacyetcs ¢ AaHHbIMK MTepaTypbl. B ogHom 13 0630poB oTmeve-
Ha BO3PaCTHO-3aBMCMMAnA CTPYKTYpa AETCKOro yponuTMasa: B nepsom
[eKaZie 13HM Yalle 60S1El0T ManbuMKK, @ B MOAPOCTKOBOM BO3pacTe
BO3pacTaeT fonA AeBoyek [1]. TakKe nokasaHo, uto getv ¢ MKB yacto
OTHOCATCA K CTapLUemy LIKOSbHOMY W MOAPOCTKOBOMY BO3PacTy, Npu
3TOM MegmaHa BO3pacTa coctaBuna 12 nety manbymkos u 14 nety ge-
Bouek [12]. B apyrom nccnenoBaHum cpeam 204 feteit € yponmMTnasom
Hanbonbluas AoNA NaLMEHTOB NPUXOAWIACh Ha BO3PACTHbIE TpyMmbl
6-10 n 11-17 net [11].

B obewx nogrpynnax Haubonee yacto BcTpeyanucb Honesble
CMHAPOMbBI ¥ MaKpOremaTypus; CTaTUCTUYECKM 3HAYMMbBIX PA3NNYMiA
MeXKay NoArpynnamu no 60MbLWMHCTBY KIMHUYECKUX CUMMITOMOB He
BbIAIB/IEHO, 338 UCK/IIOYEHUEM CYXOCTU KOMXHbIX MoKposos (p=0,045).
3TV faHHble B LIEJIOM COOTBETCTBYIOT IUTEPATYPE: Y AETel ¢ yponu-
TWA30M BeAyLIMMU NPOABNEHUAMM Yalle ABAAIOTCA abAOMUHAIbHAA
WM NOACHWYHaA 60/b, NOYEYHAA KONMKA, AU3YPUA U MAKPO- NN MU-
Kporematypus [1, 11]. Mpu 3TOM KNMHUYECKan KapTUHA Y AeTel Bapu-
abenbHa 1 3aBMCUT OT BO3PacTa, IOKaNN3aLMM KaMHA U CONYTCTBYHO-
e MHPEKLMN MoYeBbIBOAALMX NyTel [12].

Mo Hawwm AaHHbIM, BO BTOPOM NOArPYNne CTaTUCTUYECKM 3Ha-
YMMO NPOCNEXMBANOCL CHUMNKEHWe Beca y 65% aeTelt (p=0,029), a no
pocTy B NepBoi MoArpynne HabaoAaN0Ch CTaTUCTUYECKM 3HAYMMOe
CHWXeHMe pocTa (HU3KopocnocTb) y 60% aeter. Mo UMT cpeaum ae-
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dren. Conversely, values within the 25-50 ng/ml range were more
commonly associated with a non-recurrent disease course.

DISCUSSION

Our findings underscore the need for a comprehensive diag-
nostic approach to pediatric urolithiasis that integrates hereditary
predisposition, clinical presentation, anthropometric indices, and
vitamin D status. Because this study focused specifically on these
variables, our interpretation of the results centers on them.

Previous research involving 300 pediatric urolithiasis pa-
tients identified biochemical abnormalities in 89.3% of cases,
with idiopathic hypercalciuria (47%) and hypocitraturia (39.6%)
being the most prevalent. These metabolic shifts are critical risk
factors for lithogenesis, necessitating early diagnosis and correc-
tion to halt disease progression [6].

Vitamin D and its metabolites play a pivotal role in this pro-
cess; while deficiency is detrimental to bone health, excessive in-
take can trigger hypercalcemia and hypercalciuria. For instance,
studies have shown that infants with urolithiasis often have sig-
nificantly higher 25-hydroxyvitamin D levels than healthy controls
(33.85+14.78 ng/mL vs. 18.26%7.43 ng/mL; p<0.001), which cor-
relate with hypercalcemic markers [13].

Conversely, other studies have found no significant correla-
tion between plasma 25(0OH)D and urinary calcium excretion,
suggesting that while supplementation may be safe, it must be
strictly individualized [14].

These findings confirm the dual role of vitamin D in pediat-
ric health. While deficiency impairs bone metabolism and overall
systemic health, excessive supplementation, particularly in the
presence of metabolic disorders, may exacerbate the risk of uro-
lithiasis. This fact underscores the need for personalized vitamin
D dosing based on individual metabolic profiles and for continu-
ous monitoring of calcium homeostasis.

The predominance of school-age children in our cohort
aligns with established literature. Epidemiological reviews have
identified distinct age-dependent patterns in pediatric urolithia-
sis. While boys are more frequently affected during the first de-
cade of life, the incidence among girls rises significantly during
adolescence [1]. Consistent with this, research has shown that
the disease is most prevalent in high-school-aged children, with a
median age of 12 years for boys and 14 years for girls [12]. These
findings are further supported by a study of 204 pediatric cases,
which reported the highest disease burden in the 6-10 and 11-17
age groups [11].

Clinically, while pain and macrohematuria were the prima-
ry symptoms in both subgroups, the significantly higher preva-
lence of xeroderma (dry skin) in the unfavorable-genotype group
(p=0.045) suggests that this may serve as a clinical marker of he-
reditary risk. These data are generally consistent with the litera-
ture: in children with urolithiasis, the leading manifestations are
most often abdominal or lumbar pain, renal colic, dysuria, and
macro- or microhematuria [1, 11]. However, the clinical picture
in children is variable and depends on age, location of the stone,
and concomitant urinary tract infection [12].

Furthermore, our anthropometric data revealed significant
weight loss in subgroup 2 (65%; p=0.029) and a higher frequency
of short stature in subgroup 1 (60%). According to BMI, a statis-
tically significant decrease was observed in 56% of cases among
children in the first subgroup, while among children in the sec-
ond subgroup there was a tendency towards a decrease (p>0.05).
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Te nepBol noarpynnbl B 56% ciyyasx Habnoganoch CTaTUCTUYECKM
3HAUMMOE CHUKEHME, B TO BPEMSA KaK cpeau AeTel BTOPOW noarpyn-
Mbl UMeNacb TeHAEHUMA K CHUKeHuio (p>0,05). Cxoxmne pesynbraThl
OTMeYeHbl U apyrumm aBTopamu [15, 16]. OgHaKo umetotca uccneso-
BaHMA, rae AaHHbIM GaKT He noaTeep:kaaercs (17, 18].

HacnepcteeHHan OTATOWEHHOCTb ABNAETCA BaXKHbIM (GAKTOPOM
pUCKa ypoauThasa y aeteit. 1o HEKOTOPbIM AaHHbIM, NMONOKUTENb-
HbIi CEMEeWHDbIA aHamHe3 BblaBAAncA y 43% feTelt ¢ yponuTMasom,
a B ApYrvx NegmaTpuYeckux Koroptax aToT NoKasaTesnb gocturan 54-
78,7% [9]. OpyrMmum aBTOpamu cemeiiHblii aHaMHE3 MOYEBbIX KaMHEMN
oTMeueH npumepHo y 65% peteit ¢ MKB [13]. B apyrom uccnenosa-
HUW TNONOKUTENbHDBIN CEMEMHbIM aHaMHe3 bbln 3aperucTpPUpoBaH y
39,7% naumneHToB [11]. 3TM AaHHble NOATBEPKAAIOT Lenecoobpas-
HOCTb 06A3aTeIbHOM OLEHKM HacNeACTBEHHOTO aHaMHes3a Yy AeTeld ¢
PaHHUM WKW PELMAMBUPYIOLLMM TeYeHeM 3aboneBaHuA.

MoneKynapHo-reHeTUYeCKMe WUCCAEL0BAaHUA TaKKe MoATBep-
KAAOT POSib FEHETUYECKOW MPeLPaCcnoNOKEHHOCTU. B yacTHocTu,
reHeTUYECKUIA aHaNn3 B MPAHCKOWM KoropTe mokasan, yuto annenb C
nonnmopdusma Taql (8 reHe VDR) cBA3aH C CYLLECTBEHHO MNOBbILIEH-
HbIM PUCKOM yponuThasa B getctee (OR=1,94; p=0,004) [4]. 3To noa-
TBEPMKAAET BaXKHOCTb HAC/EACTBEHHON NPEAPacnoNOKEHHOCTH, Kak
BbIABNEHHOW KAMHWYECKM, TaK U HA YPOBHE MOJIEKYNAPHBIX MapKé-
poB.

YyuTbiBaA MONyYeHHble [JaHHble, LenecoobpasHo BK/IKOYATb
OLIEHKY CEMeHOro aHaMHesa W, NP1 HeobXoAMMOCTH, FeHeTUYEeCKoe
TECTUPOBAHWE B AMArHOCTUYECKWUI anropuTm, ocobeHHo y aeTeit ¢
PaHHMM U PeLMAMBUPYIOLLMM TeYeHMEM 3ab01eBaHMA.

3AKNIOYEHUE

Mony4yeHHble pe3ynbTaTbl NOKa3biBakoT, YTO Yy 06CNeA0BaHHbIX
aetelt ¢ MKB KMHMYeCKoe TeYeHME U PUCK peLuamnea Lenecoobpas-
HO OLEHMBATb C Y4ETOM HACNEACTBEHHON MPEAPaACNONONKEHHOCTH,
KNIMHUYECKOM CUMMNTOMATUKM, aHTPONOMETPUYECKOIO CTaTyca U YPOB-
HA BUTamuHa D. Hanbonee 3Ha4MMbIM MPOrHOCTUMECKMM MApPKEPOM
PEeLMAMBHOTO TEYEHUA B HALIEM WMCCNefOBaHUM Obi0 CHUMNKEHME
KOHLEeHTpaumu 25(0H)D <25 Hr/mn. KomnaeKkcHbIA NOAX0A, BKAOYa-
FOLLMI OLLEHKY CEMENHOro aHaMHe3a, KNMHUYECKUX NPOSBAEHUN, Pu-
3M4YECKOro pa3BUTUA 1 NabopPaTOPHOTO KOHTPOASA BUTaMMHA D, MoxeT
CnocobcTBOBaTb PAaHHEMY BbISBNEHWIO AeTel rpynnbl PUCKa U UHAW-
BUAyanM3aumMm meTapuaakTMK1 peLanBoB ypoauTnasa.

Similar results have been noted by other authors [15, 16]. Howev-
er, there are studies that do not confirm this fact [17, 18].

Family history is a significant risk factor for pediatric urolithi-
asis. Research indicates that a positive family history is present in
42% of affected children, with other cohorts reporting figures as
high as 54-78.7% [9]. Similarly, other studies have noted a fami-
ly history of urinary stones in approximately 65% [13] and 39.7%
[11] of pediatric patients. These findings underscore the necessi-
ty of a thorough family history assessment.

These observations is further supported by molecular stud-
ies, including the association of the VDR gene Taql polymorphism
with an increased risk of urolithiasis (OR=1.94; p=0.004) [4]. Con-
sequently, integrating genetic testing and family history into di-
agnostic algorithms is essential for patients with early-onset or
recurrent disease.

CONCLUSION

Our study demonstrates that the clinical management and
recurrence risk assessment of pediatric urolithiasis must incorpo-
rate hereditary predisposition, clinical symptoms, anthropomet-
ric status, and vitamin D levels. The most significant prognostic
marker for recurrence was a serum 25(0OH)D concentration <25
ng/ml. A multifaceted diagnostic strategy, encompassing family
history, physical development, and precise laboratory monitoring
of vitamin D, is vital for early identification of high-risk patients
and for implementing effective, individualized metaphylaxis.
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