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Pedepar:

1. PoboTa npucssiueHa JOCiIKeHHIO KIiHIK0-/1ab0paTOpPHUX, MOJIEKYJISIPHOT€HETUYHUX | BiTaMiH D-3a/1e>XHUxX
MapKepiB 17151 paHHbOI 4iarHOCTUKY Ta IPOTHO3yBaHHS XPOHIUHOI xBOpoou HUPOK (XXH) npu LykpoBomMy fiabeTi
(L10) 2-ro Tumy, a TakoX PO3poO1Lli iHAMBITyaNi30BaHUX MiAX0iB N0 KopeKLii D-nediuuTty ns nokpaieHHs
JIiKyBaHHSI TaKUX MalieHTiB. MeTa JOCiIKeHHs - HAyKOBO OOTPYHTYBATH Ta BLOCKOHAJIUTU PaHHIO JiarHOCTUKY
XXH na tai U] 2-ro TuMny MISXOM KOMIJIEKCHOTO aHasli3y KJIiHIYHUX, 1Ta00PaTOPHUX Ta MOJIEKYJISIPHO-T€HETUYHUX
MapKepiB Ta ONTUMi3yBaTH JIiKyBaHHS XBOPHUX B 3aJI€JKHOCTI Bif] 3a6e3reyeHocCTi BiTamiHOM D. JI7151 BOCSITHEHHS
MeTu OyJIM [OCTaBJIeHi HAaCTyNHi 3aBgaHHs: 1. [IpoBecTr KOMIIJIEKCHY OLIiHKY paHHIX MapKepiB ypakKeHHs! HUPOK B

oci6 i3 1] 2ro Tumny Ta BU3HAYUTH iXHil 3B'I30K 3 KJIiHIKO-71a00paTOPHUMU [IOKa3HUKaMU, TPUBAJIICTIO



3axXBOPIOBAHHS i NOPYIIEHHIM MeTaboi3my BitaMiny D. 2. [JocaiguT N03aHMPKOBI J1a60paTOPHI BiXuaeHHs B 0Ci6
i3 LIJ1 2-ro TuIly 3aJI€KHO Bifi HAsIBHOCTI AiabeTnyHoi xBopobu HupoK (IXH). 3. Jocninutu poss Bitamin D-
3as1exxHux Mapkepis (25(OH)D, Bitamin [1-3B’a3ytouuii 6inok (B[I3B), napatropmon (T1TT), kanbuiii, pocdop y
CHpOBAaTLi KpoBi) y paHHii giarHoctuni XXH npu L] 2-ro tumny. 4. BUB4UTU 0COOJIMBOCTI MOJIEKYJISIPHO-
reHeTUYHMX [T0Ka3HHUKIB 6i0JI0riYHOrO cTapiHHA (BiZHOCHA noBXKHA Tesomep (BIT) Ta piBeHb MiTOXOHApianbHOI
JHK (MTHK)) B 0Ci6 i3 11 2-ro TuIy 3aj1e5KHO Bif, HassBHOCTI CynyTHbOI XXH, BUBHAUUTH iXHil 3B'5130K i3 D-
nedinuToM, KiiHiKo-71a60paTOPHUMHU MapKepaMy Ta TPUBAJIICTIO 3aXBOPIOBaHHS. 5. OLiHUTH PU3UKU PO3BUTKY Ta
nporpecyBanHs JIXH i3 BU3HaU€HHSIM 3HAUYLIOCTi iHTErpOBaHUX MapKepiB. 6. OLiHUTU e(EKTUBHICTb BiJHOBJIEHHS
piBH# BiTaminy D (xonexansuudeposn 4000 MO /o6y, 3 mic) y ocib i3 1] 2-ro Tuny Ta XXH Ha 1711 D-gediuury,
BM3HAUUTHY MOr0 BIVIUB HA (PYHKLiOHAIbHI HUPKOBI [IOKa3HUKU, MapKepU MiHepasIbHOTO OOMiHY, aJibOyMiHypito Ta
[IOKa3HUKY MEeTa0O0JIiYHOro CTaTycCy. 171 OTpPUMAaHHS PENPE3EHTATUBHUX PE3yJbTaTiB 3[[iICHEHO KJliHiUHe
nociigkeHHs Ha 6a3i KHIT «KuiBcbKkuil MiCbKMiA KJTiHIYHUI eHgokpuHosoriyauil ueHtp» (KMKEL). Bysio nposeneHo
IIPOCIIEKTHBHE JOCiIKeHHsl, 06cTesxxeHo 166 ocib i3 11]] 2-ro Tumy BikoM Bin 38 1o 79 pokiB B Tpu eTanu. Ha
IIepIIOMY €Talli JOCIiIP)KeHHS IPOBEIEHO CKPUHIHT i paHH!I0 AiarHocTuky XXH y 80-1u oci6 i3 11]] 2-ro tuny. [Nogin
00CTEeXyBaHUX 3iICHIOBABCS 3TiAHO 3 KJIIHIYHMMM PEKOMEHALISIMY 3 [TIOKPAIIEHHS I7106aJIbHUX PE3YJIbTATIB y
Hedpouiorii (KDIGO - Kidney Disease: Improving Global Outcomes): no rpymnu I yBiiimnu xBopi 3 o3Hakamu IXH, y
SKMX BU3HAUYAJIMCS PO3PaxyHKOBa WBUAKICTb K1y6oukoBoi inbrpatii (pIIK®D) < 60 mi/xB/1,73 M2 Ta pi3HUi1 piBeHb
anpbyminypii, 1o rpynu 11 - nanjenTu 6e3 o3Hak HMPKOBOi nartoorii (pIIK® > 60 mn/xB /1,73 m? Ta 6e3
anbOyMiHypii). Y Bcix yuacHukiB BusHadanu plIK® 3a popmynoro CKD-EPI, nogaTkoBo OLiHIOBaIN piBEHb
yucratyny C, CliBBifjHOLIEHHS anbbyMiny o kpeaTuHiHy (CAK) y mo6oBiil ceyi, TOKa3HUKY BYTJI€BOJHOTO Ta
JinigHOro 06MiHYy (ryikoBaHui remorsno6in (HbAlc), 3araynbHuii xonectepuH), piBeHb c€40BOi Kucao0Tty, 25(OH)D,
B35 y cuposarui KpoBi, anbpoctepony Ta [1TT. [Ij1s BUK/IIOYEHHS BPOIKEHUX aHOMAJIiM Ta CYIIyTHbOI COMATUYHOI
[1aTOJIOTii HUPOK yCiM MallieHTaM MTPOBOAMIIN YJIbTPA3ByKOBE OOCTEXXEHHsI HUPOK. [Ipyruii eTar BKIII04aB
obcTreskeHHs 86 ocib, posnoginenux Ha Ai rpynu: rpyna I - nanientu 3 IXH (n = 21), rpyna II - naujentu 6e3 IXH (n
= 65). Ha 1poMy eTari NpoBOANUJIOCS] BUBYEHHS MOJIEKYJISIPHO-TeHETUYHUX MapKepiB - BT y seiikonurax
nepudepryHoi KpoBi Ta piasg MTIHK. OuiHioBaBcs ixHill B3a€MO3B'SI30K i3 paHHIMU Mapkepamu XXH, TprBaicTio
nepe6iry 11l 2-ro Tuny Ta MeTabosliyHUMHU ITOKa3HUKaMU. Takox Oysnu noodynoBaHi ROC-KpuBi 1711 BU3HAYEHHS
IiarHOCTMYHOI IIiHHOCTI 3alIpONIOHOBAHUX MOJEJIel IPOrHo3yBaHHs po3BUTKY JXH. Ha TpeTboMy,
iHTepBEHLIHOMY eTarli, 6ys10 cpOopMOBaHO ABi rpyny nauieHTiB i3 JIXH Ta cynyTHiMm nedinurom BiTaminy D.
OcHoBHa rpyna (n = 32) orpumyBasa xosexanbiudepos y 1o3i 4000 MO Ha 106y IpPOTSIromM TpbOX MICALIB y
IIO€HAHHI 3i CTaHIapTHOIO Teparlielo, TOJ] K rpyna nopiHsaHH (n = 20) oTpuMyBasa Jullle CTaHJAPTHE JIiKyBaHHS
(rimorsylikeMivHi, aHTUriNepTEeH3MBHI, riNoiNifeMiuHi JikapchKi 3acobH, gieTorepanis). [IepBUHHUME KiHIIEBUMU
TOYKaMU OLiHKM e(eKTUBHOCTI Tepamnii 6yau qunamika piBHiB 25(0OH)D, ITTT, CAK, kansbLito Ta ¢pocdopy, a TakoxK
plIK®. Jlo BTOpMHHUX KiHILI€EBUX TOYOK BiHeceHo 3miHu HbAlc, innekcy macu Tina (IMT) ta okpy>kHocrti Tanii (OT).

2. The dissertation is devoted to the investigation of clinical, laboratory, moleculargenetic, and vitamin
D-dependent markers for early diagnosis and prediction of chronic kidney disease (CKD) in patients with type 2
diabetes mellitus (T2DM), as well as to the development of individualized approaches to the correction of vitamin
D deficiency in order to optimize treatment outcomes. Aim of the Study The aim of the study was to scientifically
substantiate and improve the early diagnosis of chronic kidney disease (CKD) in type 2 diabetes mellitus (T2D)
through a comprehensive analysis of clinical, laboratory, and molecular-genetic markers, as well as to optimize
patient treatment depending on vitamin D status. Objectives 1. To perform a comprehensive assessment of early
markers of kidney injury in individuals with T2D and determine their associations with clinical and laboratory
parameters, disease duration, and disturbances in vitamin D metabolism. 2. To analyze extrarenal laboratory
abnormalities in individuals with T2D depending on the presence or absence of diabetic kidney disease (DKD). 3.
To evaluate the role of vitamin D-dependent markers - including 25(OH)D, vitamin D-binding protein (VDBP),
parathyroid hormone (PTH), calcium, and phosphorus - in the early diagnosis of CKD in T2D. 4. To investigate
molecular-genetic indicators of biological aging, such as relative telomere length (RTL) and mitochondrial DNA
(mtDNA) levels, in individuals with T2D depending on the presence of concomitant CKD, and to determine their



relationships with vitamin D deficiency, clinical and laboratory markers, and disease duration. 5. To assess the risks
of DKD development and progression, and to determine the diagnostic and prognostic significance of integrated
biomarkers. 6. To evaluate the effectiveness of vitamin D restoration therapy (cholecalciferol 4,000 IU /day for 3
months) in individuals with T2D and CKD in the setting of vitamin D deficiency, and to determine its impact on
renal function, markers of mineral metabolism, albuminuria, and metabolic parameters. To obtain representative
results, a clinical study was conducted at the Kyiv City Clinical Endocrinology Center. A prospective investigation
was carried out involving 166 individuals with T2D, aged 38 to 79 years, in three stages. At the first stage, screening
and early diagnosis of CKD were performed in 80 individuals with T2D. The participants were stratified according
to the Kidney Disease: Improving Global Outcomes (KDIGO) clinical guidelines. Group I included patients with
signs of DKD, defined by an estimated glomerular filtration rate (eGFR) of <60 mL/min/1.73 m? and varying
degrees of albuminuria. Group II comprised patients without evidence of renal pathology (¢GFR = 60 mL/min/1.73
m? and no albuminuria). In all participants, eGFR was calculated using the CKD-EPI equation. Additional
assessments included serum cystatin C levels, 24-hour urine albumin-to-creatinine ratio (ACR), parameters of
carbohydrate and lipid metabolism (glycated hemoglobin (HbAlc), total cholesterol), uric acid, 25(OH)D, VDBP,
aldosterone, and parathyroid hormone (PTH). To exclude congenital abnormalities and concomitant somatic
kidney pathology, all participants underwent renal ultrasound examination. The second stage involved 86
participants divided into two groups: Group I -patients with DKD (n = 21), and Group II - patients without DKD (n =
65). At this stage, molecular-genetic markers were analyzed, including RTL in peripheral blood leukocytes and
mtDNA levels. Their relationships with early markers of CKD, duration of T2D, and metabolic indicators were
assessed. Receiver operating characteristic (ROC) curves were also constructed to evaluate the diagnostic value of
the proposed predictive models for DKD development. In the third, interventional phase, two groups of patients
with DKD and concomitant vitamin D deficiency were formed. The main group (n = 32) received cholecalciferol at
a dose of 4,000 IU per day for three months in combination with standard therapy, while the comparison group (n
= 20) received only standard treatment (hypoglycemic, antihypertensive, hypolipidemic agents, and dietary
therapy). The primary endpoints for evaluating treatment efficacy included changes in serum 25(OH)D, PTH,
albumin-to-creatinine ratio (ACR), calcium, phosphorus, and eGFR. Secondary endpoints comprised changes in
HbAlc, body mass index (BMI), and waist circumference (WC).
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