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Pedepar:

1. PoboTa npucBsueHa JOCIiIKeHHIO KIiHIKO-1ab0paTOPHUX, MOJIEKYJISIPHOT€HETUYHUX i BiTaMiH D-3a/1e>XHux
MapKepiB [J151 PaHHBOI AiarHOCTUKY Ta IPOTHO3yBaHHS XPOHIUHOI XBOpoou HUPOK (XXH) npu LykpoBoMy fiabeTi
(L1O) 2-ro Tumy, a TakoX po3pobLi iHAUBInyani3oBaHUX MiIX0iB 10 Kopekuii D-gedinuTy njis nokpameHHs
JIIKyBaHH$ TaKUX MalieHTiB. MeTa JOCi)KeHHS - HAayKOBO OOTPYHTYBATy Ta BAOCKOHAJIMTU PAaHHIO JiarHOCTUKY

XXH na Ti U] 2-ro Ty MISIXOM KOMIJIEKCHOTO aHalli3y KJIiHIYHUX, TJAO0PAaTOPHUX Ta MOJIEKYJISIPHO-T€HETUYHUX



MapKepiB Ta ONTUMi3yBaTH JIiKyBaHHS XBOPHUX B 3aJI€SKHOCTI Bif 3a6e3neyeHocTi BitTamiHoM D. [I7151 JOCSTHEHHS
MeTH OyJIM [10CTaBJIeHi HAaCTyIHI 3aBraHHs: 1. [IpoBecTy KOMIIJIEKCHY OLiHKY paHHIX MapKepiB Ypa>KeHHS HUPOK B
oci6 i3 1] 2ro Tuny Ta BU3HAYUTHU iXHiil 3B’I30K 3 KJIiHiKO-71a00paTOPHUMU IOKa3HUKaMU, TPUBAJIICTIO
3aXBOPIOBAHHS i IOPYIIEHHSIM MeTabo0J1i3My BiTaMiHy D. 2. JlocIiguTH 103aHMPKOBI J1aG0PaTOPHI BiIXMJIEHHS B 0Ci6
i3 I1]] 2-ro Tumy 3a71€>XXHO BiJj HASIBHOCTI fiabeTn4HOi XBOpoou HUPOK (IXH). 3. Jocnigut poJib BiTamiH D-
3as1exxHux mapkepis (25(OH)D, Bitamin [1-3B’13ytouuii 6inok (B[I3B), napatropmon (I1TT), kanbuiii, pocdop y
CHpOBAaTLi KpoBi) y paHHii giarHoctuyi XXH npu 11]] 2-ro tumny. 4. BUB4UTU 0COOJIMBOCTI MOJIEKYJISIPHO-
FeHETUYHUX ITOKA3HUKIB 6i0JIOTiYHOrO CTapiHHA (BifHOCHA HoBXuHA Teaomep (BIT) Ta piBeHb MiTOXOHAPialIbHOL
JOHK (MTHK)) B 0ci6 i3 L1]] 2-ro TuIly 3aj1e5KHO Bif, HasBHOCTI CyIyTHbOI XXH, BUBHAUUTH IXHil 3B'5130K i3 D-
nedinuToM, KiiHiKo-71a60paTOPHUMHU MapKepaMy Ta TPUBAJICTIO 3aXBOPIOBaHHS. 5. OLiHUTH PU3UKU PO3BUTKY Ta
nporpecyBanHs JIXH i3 BU3HaU€HHSIM 3HAUYyLIOCTi iHTErpOBaHUX MapKepiB. 6. OLiHUTU e(EKTUBHICTb BiJHOBJIEHHS
piBHs BiTaminy D (xosekansuudepon 4000 MO /106y, 3 mic) y ocib6 i3 LIJI 2-ro Tuny ta XXH Ha Ti1i D-gedinuty,
BM3HAUUTHU MOr0 BIUIUB HA (PYHKLiOHAIbHI HUPKOBI [IOKa3HUKU, MapKepU MiHepaJIbHOTO OOMiHY, aJibOyMiHypito Ta
IIOKa3HUKY MeTabO0JIiYHOro cTaTycy. 11 OTpUMaHHS PENIPE3EHTATUBHUX Pe3YJbTaTiB 3[IiiICHEHO KJliHiuHe
nocaigxeHHs Ha 6a3i KHIT «KuiBcbkuil MicbKnil KJIiHIYHUN enaoKpuHosoriyani uentp» (KMKEL). Byso nposeneHo
[IPOCIIEKTHBHE NOCiIKeHHs, 06cTesxkeHo 166 ocib i3 11]] 2-ro Tumy Bikom Bix 38 1o 79 pokiB B Tpu eTanu. Ha
IIepIIOMY eTalli JOCIiIP)KeHHSsI IPOBEeIeHO CKPUHIHT i paHH!o aiarHocTuky XXH y 80-1u oci6 i3 11]] 2-ro Tuny. [oxin
00CTeXyBaHUX 37iICHIOBABCS 3TiAHO 3 KJIiHIYHUMM PEKOMEHALISIMY 3 [TIOKPAIIEHHS I7100aJIbHUX PE3YJIbTaTIiB y
Hedposorii (KDIGO - Kidney Disease: Improving Global Outcomes): no rpynu I yBiiimim xBopi 3 o3Hakamu IXH, y
SIKMX BU3HAYaAJIMCSl PO3paxyHKOBa WBUAKICTb K1y6oukoBoi inbrpatii (pIIK®D) < 60 mn/xB/1,73 M2 Ta pi3HUi1 piBeHb
anpbyminypii, o rpynu 11 - nanjenTu 6e3 o3Hak HUPKOBoi nartoiorii (pIIK® > 60 mn/xB /1,73 m? Ta 6e3
anpbyMmiHypii). ¥ Bcix yuacHukiB BuzHavyanu plIK® 3a popmysnoro CKD-EPI, 1ogaTKoBO OIiHIOBaIN piBE€Hb
uucrtatvny C, criBBifHOLIIEHHS anbbyMiny o kpeaTuHiny (CAK) y mo6oBiii ceyi, TOKa3HUKY BYTJIEBOTHOTO Ta
JinigHOro 06MIHY (ryikoBaHui remorsno6iH (HbAlc), 3arasnbHuii XxonectepuH), piBeHb ce40BOi KucyaoTty, 25(OH)D,
BI3b y cupoBatui KpoBi, anbgoctepony Ta I1TI. [l BUKII0OYEeHHS BPOIPKEHNX aHOMAJIN Ta CYIIyTHbOI COMaTUYHO]
1IaTOJIOTii HUPOK yCiM MaljieHTamM MPOBOAMIIN YIbTPA3BYKOBE OOCTEXXEHHS! HUPOK. JIpyruil eTamn BKII0YaB
obcTreskeHHs 86 ocib, posnoginenux Ha ABi rpynu: rpyna I - nanientu 3 IXH (n = 21), rpyna II - naujentu 6e3 IXH (n
= 65). Ha 1poMy eTari NpoBOANUJIOCS] BUBYEHHS MOJIEKYJISIPHO-TeHETUYHUX MapKepiB - BIT y seiikonurax
nepudepryHoi kposi Ta piBHs MTIHK. OuiHioBaBcs ixHiil B3a€MO3B'SI30K i3 paHHiMU MapKepamu XXH, TpuBamicTio
nepe6iry 11l 2-ro Tuny Ta MeTabosiYyHUMH ITOKa3HUKaMU. Takox Oysiu nodynoBaHi ROC-KpuBi 171 BU3HAYEHHS
IiarHOCTUYHOI LIIHHOCTI 3aIIPOIIOHOBAHUX MOZEJIeN IIPOrHO3yBaHHs po3BUTKyY JIXH. Ha TpeTbomy,
iHTepBeHLiHOMY eTali, 6y/10 c(pOpMOBAHO ABi rpynu nauieHTiB i3 JXH Ta cynyTHiM gedinutom BitaMiny D.
OcnoBHa rpyna (n = 32) orpumyBaa xosaekanbuudepost y 1o3i 4000 MO Ha 106y NPOTIrOM TPbOX MICSILIB y
[IO€HAHHI 3i CTaHIapTHOIO Teparlielo, ToJj K rpyna nopiBHsAHHS (n = 20) oTpuMyBasa Jullle CTaHIAPTHE JIiKyBaHHS
(rimorsylikeMivHi, aHTUrinepTeH3MBHI, riNoinifeMiuHi sikapchKi 3acobu, gieTorepanis). [IepBUHHUME KiHIIEBUMU
TOYKaMU OLiHKM e(eKTUBHOCTI Tepamnii 6yau quHamika piBHiB 25(OH)D, ITTT, CAK, kansbLiio Ta pocdopy, a TakoxK
plIK®. Jlo BTOpMHHUX KiHLI€BUX TOYOK BigHeceHo 3miHu HbAlc, innekcy macu Tina (IMT) ta okpykHocrti 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 (eGFR = 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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