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Pedepar:

1. AKTyasIbHICTh TEMU [OCIIiIPKEHHS 3yMOBJI€HA IIPO06JIEMOI0 BUCOKOI MOMKPEHOCTI HUPKOBOI gucdyHKuii (H]I), sika
6e3rnocepeiHbO BIIJIMBAE HA TPOTHO3 Ta SKiCTb KUTTS MaLli€HTIB 3 MHOKUHHOIO Mieslomo10 (MM). CkIafHiCTb
IiarHOCTUKU Ta JIiIKyBaHHS YPaXKEHHS HUPOK TP MM CIIpUYMHEHA F€TEPOr€HHICTIO NaTOr€HETUYHUX MEXaHi3MiB, a
TpaguiiiHi mapkepu H]J, Taxi sik piBeHb KpeaTUHIHY Ta MBUIKICTb KiTy00uKoBi (pinbrpauii (ILIKD), pearyiors, konu
ypakeHo noHan 50 % PpyHKUiOHYI0YMX HE(POHIB, Ta BioO6paskaloTh IIIOMePYJIsipHe TOUIKOIKEHHS], HiBeJII0I04U
TyOYJISIDHUI CTPEC, 110 € B OCHOBI MiesioMHOI Hedpomnarii. Po6oTa 6asyBasacs Ha pe3yibTaTax KOMIIJIEKCHOTO
obcTresxeHHs 116 naujenTis 3 fiarHo3om MM Ta QyHKLIOHAZIbHUM CTaHOM 32 1Kasnow ECOG 0-2 6anu.
JuceprauiliHe JOCTiIKEHHS IPOBOAUIIOCH SIK BiIKpUTE ITPOCIIEKTUBHE OCIiI>)KEHHS], TOPIBHSIbHE B N1apasiesIbHUX
rpynax. PesysibraTt po60TH NOTrNIMOI 00T 3HAHHS PO CIIiJIbHI NaTOT€HEeTUYHI MeXaHi3Mu nnporpecyBaHHs MM Tta

dopmyBanHs H]I. [lonoBHEHO HAyKOBi aHi PO 0CO6IMBOCTI nepebiry MM 3asesxHo Bif cTaTycy JliKyBaHHS Ta KOO



BIJIMBY Ha (YHKUIOHAJILHUAN CTAH HUPOK. Y XO[li IOPiBHSJIBHOTO aHali3y AOBEAEHO, O nauieHTu 3 BIMM maioTs
IOCTOBIpHO 6isibLI BUpaskeHi 03HAKU YpaK€HHSI HUPOK MOPiBHSHO 3 MallieHTaMU, SIKi OTPUMYBaJIU crieudiuyny
Teparlito. 3okpema, y rpyni BIMM 3agikcoBano gocrosipHo Hwkuy HIK® (64,00 (54,75;85,25) ma1/xB/1,73M? npoTU
88,00 (64,75;102,00) ms1/xB/1,73M?2; p=0,010) Ta Buwi piBHi kpeatuHiny (91,60 (80,70; 122,12) mxmosb /11 ipotu 77,90
(59,33; 93,65) mxmonb /71; p=0,014) i cevoBunu (6,75 (4,73; 7,85) mmoss /11 ipotu 5,31 (4,08; 6,90) mmos /1,
p=0,039). Tako>x BCTAaHOBJIEHO, 110 crienudivHa NPOTUIYXJIMHHA Tepallisl peasidye HeppOoNpOTEeKTUBHUI eeKT
yepes3 3MEHIIEeHHS [TyXJIMHHOTO HaBaHTaKEHHS, 110 MigTBEPAXKYETCS JOCTOBIPHO HIDKYUM piBHEM 02-
MIKpOr1006yJIiHy y JIKOBaHMX NalieHTiB (2,52 (2,14; 3,24) mr/n npotu 3,86 (2,19; 5,01) mr/a y rpyni BIMM,; p=0,019)
Ta 3HIKEHHSIM PiBHS ayibOyMiH-KpeaTuHiHOBoro cniBBigHomeHHs (AKC) y ceui (11,40 (5,60; 45,40) mr /a1 ipotu 45,40
(11,40; 136,20) mr/1; p=0,002). BusiBnieHo, o nigpuineHHs piBHsI NGAL € paHHIM Ta 4yT/IMBUM MapKepoM
TYOYJISIPHOTO YIIKOJKEHHSI HUPOK Y xBopux Ha MM. KoHnuenTpauist cupoatkoBoro NGAL 6ysa OCTOBIpHO BULIOK0
y naunienris 3 BIMM (197,72 (173,23; 221,21) ir /mi1) NOPiBHSIHO 3 NMallieHTaMU Ha eTarli JikyBaHH4 (178,33 (145,71;
210,95) nir /mi1; p=0,0025), 1m0 CBigYNUTh PO aKTUBHUM TyOYJISIPHUM CTPeC Y 1e6I0Ti 3aXBOPIOBaHHS. [JOTIOBHEHO
HAYKOBI JjaHi IIpo Te, 110 IlepeHeceHa KOpOHaBipycHa XBOPO6a Mae I0BrOTPUBAJIMi BIIMB Ha KIIiHIKO-
J1abopaTopHuUi Npodink nauieHTis 3 MM, popmytoun cneuu@iyHni «[10CTKOBIGHUN (PEHOTUI» 3 KIIIOUYOBOIO
J1a60paTOPHOI0 OCOBJIUBICTIO 1Lii€l KOTOPTU O 36€peKeHHSIM IIPOTPOMOOTEHHOI'O CTATYCY, SIKU ITPOSIBIISIETHCS
IOCTOBIpHUM IifBuUIeHHSIM piBHS D-gumepy (621,0 (290,0; 894,0) ur /M npotu 250,0 (182,5; 387,5) Hr /M,
p=0,0003). JoBeneHO HasIBHICTb KOPEJIALINHNX 3B'93KiB MK piBHEM NGAL Ta TpaguLiHUMU MapKepaMy HUPKOBOI
¢dyHKLii: TO3UTUBHA KOPeJIsLis 3 KpeatuHiHoM (r=0,25; p<0,05) i cedoBuHoMO (r=0,24; p<0,05) Ta HEraTMBHA — 3i
KO (r=-0,28; p<0,05), a TakoXX 3 MapKepPOM IyXJIMHHOTO HaBaHTaXKEeHHS 02-MiKporiobyninom (r=0,24; p<0,05), mo
OOI'PYHTOBYE JOLi/NbHICTb BUKOpUCTaHHS NGAL 11711 MOHITOpUHTY e(PEeKTUBHOCTI Teparlii. 3a J0I10MOrox paHroBOro
KAHOHIYHOI'0O KOPEJISILIIMHOrO aHaji3y MaTEMAaTUYHO JOBELEHO iCHYBAHHS €IMHOIO [IATOT€HETUYHOrO KJIACTEPA, 110
00'eHye NTOKa3HUKHU QibTPalLiiiHOl 3aTHOCTI HUPOK Ta MapKePH MyXJIMHHOI aKTUBHOCTI. 30KpeMa, BUSBJIEHO
CTaTUCTUYHO 3HAUyLuil KaHOHIUHNM 3B'130K (R=0,497; p=0,013) Mk npodinemM HUPKOBOTO MOUIKOIKEHHS
(3nwkenHs KO, ninpuineHHs KpeaTuHiny, cedoBuHu Ta AKC y cedi) Ta mpodineM arpeCuBHOCTI MiesloMU
(mimBueHHs 02-MiKpors06ysiHy, M-nipoTeiny Ta 3HUKEHHSI TeMOrI006iHy). Lle niATBepaKye CUCTEMHUIA XapaKTep
B3a€MO/Iii MK ITyXJIMHHUM KJIOHOM Ta HUPKOBOIO ITIAPEHXIMOIO, i€ YPaK€HHSI HUPOK BUCTYIIA€ HE IIPOCTO
YCKJIaJIHEHHSM, a iHANKaTOPOM BUCOKOTO IyXJIMHHOTO HaBaHTaKeHHS. YIieplle BCTAHOBJIEHO, 1110 BUKOPUCTAHHS 8-
(pakTOpHOI MOZEJi MAaIIMHHOTO HaBYaHHS Ha OCHOBI aJITOPUTMY rpafiieHTHOro 6ycTuHry (XGBoost) 1o3BoJisie 3
BHCOKOIO TOYHICTIO IIPOTHO3YBAaTH YPa’K€HHSI HUPOK Yy nalieHTiB 3 MM. Po3pob6yieHa Mofienb, sIKa BKIIIOYa€ TaKi
npeguktopu sik AKC, NGAL, KisIbKiCTb €pUTPOLIUTIB, KPEAaTUHIH Ccedi, CeuoBa KUCJIOTa, caTypallisl, 02-MiKpOrio0yJiiH
Ta 3arajJibHUM Oiyipy6iH, IPOAEMOHCTPYBaa Ha TECTOBIM BUOIpLi BUCOKY AMCKPUMIiHALIMHY 3[4ATHICTD O IJIOLIA TIif
ROC-kpusorw AUC = 0,846 Ta TouHicTs 92,3 %. [Ipy 1boMy MOJI€JIb 3a0€31e4nsia CTOBiICOTKOBY Uy TJIMBICTb Y
BUSIBJIEHH] [1alli€eHTIiB 3 ypa)kKeHHSIM HUPOK. BuaHavyeHo, 10 Halbibll BArOMUM IPESUKTOPOM Y MOZEJ € IOKa3HUK
AKC (BimHOCHa BaxknuBicTb 100,0), a HactynHuMu 0 NGAL (60,46) Ta piBeHb epuTpouuTis (51,99). YTOUHEHO HAyKOBI
IaHi PO KJiHIKO-/1a60paTOpHi BiAMiHHOCTI y nauieHTiB 3 MM 3asexxHo Bif HasiBHOCTI H]I, Bu3HavyeHoi 3a IIK®<60
mi1/xB/1,73M2. [lJoBeneHo, 110 3HWKeHHs QinbTpaniiiHoi PyHKLii HIPOK acOLI0EThCS He Jiuile 3 6i0XiMIYHIMEU
3MiHaMH, a 1 3 JOCTOBIPHUM IOTIPIIEHHSIM COMAaTUYHOTO CTaTyCy Mallie€HTiB.

2. The relevance of the research topic is due to the problem of high prevalence of renal dysfunction (RD), which
directly affects the prognosis and quality of life of patients with multiple myeloma (MM). The complexity of
diagnosis and treatment of kidney damage in MM is caused by the heterogeneity of pathogenetic mechanisms, and
traditional markers of RD, such as creatinine levels and glomerular filtration rate (GFR), respond when more than
50 % of functioning nephrons are affected, and reflect glomerular damage, leveling tubular stress, which is the
basis of myeloma nephropathy. The study was based on the results of a comprehensive examination of 116 patients
diagnosed with MM and functional status according to the ECOG scale of 0-2 points. The dissertation research
was conducted as an open prospective study, comparative in parallel groups. The results of the study deepen our
understanding of the common pathogenetic mechanisms of MM progression and the development of renal
dysfunction. Scientific data on the characteristics of MM progression depending on treatment status and its effect



on renal function have been supplemented. A comparative analysis has shown that patients with NDMM have
significantly more pronounced signs of kidney damage compared to patients who have received specific therapy.
In particular, the NDMM group had significantly lower GFR (64,00 (54,75;85,25) ml/min /1,73m? vs. 88,00
(64,75;102,00) ml /min /1,73 m?; p=0,010) and higher creatinine levels (91,60 (80,70; 122,12) umol /1 vs. 77,90 (59,33;
93,65) umol /1; p=0,014) and urea (6,75 (4,73; 7,85) mmol /1 vs. 5,31 (4,08; 6,90) mmol /1; p=0,039). It was also found
that specific antitumor therapy exerts a nephroprotective effect by reducing the tumor burden, as confirmed by
significantly lower levels of n2-microglobulin in treated patients (2,52 (2,14; 3,24) mg /1 vs. 3,86 (2,19; 5,01) mg/1 in the
NDMM group; p=0,019) and a decrease in the level of ACR in urine (11,40 (5,60; 45,40) mg /1 vs. 45,40 (11,40; 136,20)
mg/1; p=0,002). It has been established that an increase in the level of NGAL is an early and sensitive marker of
tubular kidney damage in patients with MM. Serum NGAL concentration was significantly higher in patients with
NDMM (197,72 (173,23; 221,21) pg /ml) compared to patients undergoing treatment (178,33 (145,71; 210,95) pg/ml;
p=0,0025), indicating active tubular stress at the onset of the disease. Scientific data has been supplemented to
show that previous coronavirus disease has a long-term effect on the clinical and laboratory profile of patients
with MM, forming a specific «post-COVID phenotype» with a key laboratory feature of this cohort o preservation of
prothrombogenic status, manifested by a significant increase in D-dimer levels (621,0 (290,0; 894,0) ng/ml vs.
250,0 (182,5; 387,5) ng /ml; p=0,0003). Correlations between NGAL levels and traditional markers of renal function
have been demonstrated: a positive correlation with creatinine (r=0,25; p<0,05) and urea (r=0,24; p<0,05) and a
negative correlation with GFR (r=-0,28; p<0,05), as well as with the tumor burden marker o2-microglobulin (r=0,24;
p<0,05), which justifies the use of NGAL for monitoring the effectiveness of therapy. Using rank canonical
correlation analysis, the existence of a single pathogenetic cluster combining indicators of renal filtration capacity
and markers of tumor activity was mathematically proven. In particular, a statistically significant canonical
relationship (R=0,497; p=0,013) between the profile of renal damage (decreased GFR, increased creatinine, urea,
and ACR in urine) and the profile of myeloma aggressiveness (increased n2-microglobulin, M-protein, and
decreased hemoglobin). This confirms the systemic nature of the interaction between the tumor clone and the
renal parenchyma, where kidney damage is not just a complication but an indicator of high tumor burden. For the
first time, it has been established that the use of an 8-factor machine learning model based on the gradient
boosting algorithm (XGBoost) allows for highly accurate prediction of kidney damage in patients with MM. The
developed model, which includes predictors such as ACR, NGAL, red blood cell count, urine creatinine, uric acid,
saturation, o2-microglobulin, and total bilirubin, demonstrated high discriminatory ability in the test sample—area
under the ROC curve AUC = 0,846 and accuracy of 92,3 %. At the same time, the model provided 100 % sensitivity
in identifying patients with kidney damage. It was determined that the most significant predictor in the model is
the ACR index (relative importance 100,0), and the following o NGAL (60,46) and red blood cell count (51,99).
Scientific data on clinical and laboratory differences in patients with MM depending on the presence of RD,
determined by GFR <60 ml/min /1,73 m?, have been clarified.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:
IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEeXHIKH: Hayku npo KUTTH, HOBi TEXHOJIOTIi NPO(INAKTUKY
Ta JIiKyBaHHS HAUIOMMPEHIIINX 3aXBOPIOBAHb

CrpareriyHui NpioOpUTETHUH HANIPSIM iHHOBaILiHHOI AiSIJIBHOCTI: BipoBaiKeHHs HOBUX TEXHOJIOTIH

Ta 06J1alHAHHS 1151 IKICHOTO MeIMYHOTO OOCIIyTOBYBAaHHS, JIIKyBaHHS, (papMalleBTUKU
ITizcyMKH BOCJIiI>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS
Iy6sikaii:
e CaBysnsk I'P, Makcumenp TA, CkisipoB €5. Oco6amBOCTI epediry Ta 3MiHN 1a60paTOPHUX MTOKA3HUKIB y

NalieHTIB 3 MHOKMHHOIO Mi€JIOMOIO MiCJIsl IepeHeceHoi KOpoHaBipycHoi iHdekuii. EkcnepuMenTanbHa Ta

KJliHiuHa (isiosoris i 6ioximis = Experimental and clinical physiology and biochemistry. 2025;(1-2):5-12.



o CaBynsak I'P, HoBak BJI, EnimemiosnioriuHi fgaHi, etiosoris, natoreHes, (pakTopy pyu3uKy, KJliHiYHi IpOSBY,
Cy4yacHi MeTOU [iaTHOCTHUKY i JIIKyBaHHS, IPOTHO3yBaHHS Nlepebiry MHOKUHHOI Miesiomu (0TI JiTeparypu).
Morphologia [InTepneT]. 2024;18(1):6-18.

e Savuliak HR, Bardash VO, Maksymets TA, Perepelytsya MV, Kit ZM, Karpyshyn NV, Sklyarov Eu Ya. Clinical
and laboratory correlates of kidney function in multiple myeloma patients. Wiadomo$ci Lekarskie Medical
Advances. 2025;78(6):1019-1025.

¢ Casynsk I'P, Ckusipos €41. KiiHiko-71a60paTopHi BiMiHHOCTI y naljieHTiB i3 MHOXXMHHOIO Mi€JIOMOIO 3aJI€5KHO
Bi QyHKUii cTaHy HUPOK. 3000yTKU KIIiHIYHOI i ekcriepuMenTanpbHoi MmeguuuHu. 2025;(3):131-136.

¢ Casynsk ['P, Makcumenp TA. BriuB Teparii MHOKMHHOI MiesloMU Ha BifHOBJIEHHS QYHKI[IOHATIBHOIO CTaHY

HUpoK. KiiniyHa oHkosoris. 2025;15(3):157-160.
HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:

ConiaJIbHO-€EKOHOMIYHa CHpﬂMOBaHiCTb: TIOJIIIIEHHS SIKOCTI )XUTTS Ta 34,0POB'Sl HACEJIEHHS],

e EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagykeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'130K 3 HAYKOBHMH TeMaMH: 0120U002142

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CxnsipoB €BreH fKoBuY

2. Eugen Y. Sklyarov

KBasigikamnis: n.men.n., npodecop, 14.01.02
InenTudikarop ORCID ID: 0000-0001-9037-0969
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAUYHOI OCOOH: [lepkaBHe HEKOMEPIiiiHE ianpuemMcTBo "JIbBiBCHKUIA

HalliOHAJIBHMY MEIUYHUN yHiBepcuTeT iMeHi JJanusna 'anunpkoro”
Kopg 3a €IPIIOY: 02010793

Micuesnaxo,szeHHﬂ: ByJI. [lekapchka, JIbBiB, 79010, YKpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. MacnoBa I'anna CepriiBHa



2. Ganna S. Maslova

KBasigikamis: 1. men. u., npodecop, 14.01.02

ImenTudikarop ORCID ID: 0000-0002-4729-1736

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHOi 0COOH: ITonTaBChKMIA Iep>KaBHUI MEIVMYHUN YHIBEPCUTET
Kopg 3a €IPIIOY: 43937407

MicueSHaxo,vieHHﬂ: ByJ1. [lleByeHKa, [Tonrasa, [Tonrascbkuii p-H., 36011, Ykpaina

dopma BiracHocTi:

Cdepa yIIpaBJ'IiHHﬂ: MiHiCcTepCTBO OXOPOHU 3I0POB'S YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. bBinpyeHko Oznekcannp BikropoBud

2. Oleksandr Bilchenko

KBasidikamis: n.men.n., npodecop, 14.01.11

InenTudikarop ORCID ID: 0000-0003-3313-2547

JopaTrkoBa indpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMil HAlliOHAMLHUI MEJIUYHUIT YHIBEPCUTET
Kop 3a €IPIIOY: 01896866

Micue3HaxoaykeHHs: [Tpocnekt Hayku, Xapkis, Xapkicbkuii p-H., 61022, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHicTepPCTBO OXOPOHU 3/10POB's YKpaiHu

InmenTudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. KoBasnbuyk 'asinnHa IropiBHa

2. Halyna I. Kovalchuk

KBasigikamis: k. men, u., nouenr, 14.01.36
InenTudikarop ORCID ID: 0000-0001-6590-8800
JopaTrkoBa iHdpopmamnist:

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHe HEKOMEPLiiHE TiANpuemMcTBO "JIbBiBCHKUIA

HallilOHAJILHMY MEIUYHU yHiBepcuTeT iMeHi JJanuina anmunbpkoro”
Kopg 3a €IPIIOY: 02010793

Micue3Haxoa KeHHS: By [lekapchka, JIbBiB, 79010, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂZ MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Conomenuyk TersiHa MuKoJaiBHa

2. Tetiana M. Solomenchuk

KBasigikanis: x. men. u., npodecop, 14.01.11

Imentudikarop ORCID ID: 0000-0002-6153-0457

HoparkoBa iHpopmamwist: https: //www.scopus.com/authid /detail.uri?authorld=6506172564;

https://scholar.google.com.ua/citations?hl=uk&user=1ipJzisAAAAJ

IloBHe HaliMeHYBaHHSI IOPUAUYHOI OCOOH: [lepkaBHe HEKOMEPIiiHE TiANpuemMcTBO "JIbBiBCHKUIA

HalliOHAJIBHMY MEIUYHUN yHiBepcuTeT iMeHi JJanusna 'anmnpkoro”
Kopg 3a €IPIIOY: 02010793

Micuesnaxo,r.pKeHHﬂ: ByJI. [lekapcoka, JIbBiB, 79010, YKpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBtiHHS: MiHicTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InmenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
roJIOBYIOYOrO Ha 3aciJaHHi
BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Papguyenko Onena MupocnasiBHa

Pagyenko Onena MupociaBiBHa

CaBysisk ['anuna PomaHiBHa

Opuenko Tetsna AHaTosiiBHA

FOpuenko TetsHa AHaTosiiBHA



