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1. KnniHiko-iMyHOJIOTi4Hi 0CO6JIMBOCTI pO3BUTKY CEPLIEBOi HEJOCTATHOCTI Y MAlli€HTIB 3 I[yKPOBUM JiabeToM

MOJIOZOTO BiKy.

2. Clinical and Immunological Determinants of Heart Failure Development in Young Patients with Diabetes Mellitus

Pedepar:

1. CokonoBa A.M. Ki1iHiKO-iMyHOJIOTi4Hi 0COGJIMBOCT] PO3BUTKY CEPLIEBOI HEIOCTATHOCTI y MAlli€HTiB 3 LIyKPOBUM
IiabeToM Mosionoro Biky. — KBasidikauifiHa HaykoBa Ipalis Ha IIpaBax pyKonucy. JJuceprallis Ha 3100y TTs CTyIIeHs
nokropa (pinocodii 3a crienianpHicTIO 222 «MeguLnHa», Tany3b 3HaHb 22 «OXOpOHa 3I0POB’a». MeTo10
OOCJiIKEHHS 0yJI0 YIOCKOHAIEHHS MifXOMAiB 4O PAHHBOI [iaTHOCTHKY Ta CTpaTUdiKallii pu3uKy CepLeBoi
HEJIOCTAaTHOCTI y NalieHTiB i3 LyKpoBuM fjiadeTom 1 Ta 2 TUIiB Ha OCHOBI KOMILJIEKCHOI OIiHKM KJTiHIYHUX,
iMyHOJIOTiYHUX Ta 6i0XiMiYHMX MOKa3HUKIB. [locigpkeHHs BUKOHaHO ¥ 2022-2026 pokax Ha 6a3i Binziny
niaberosorii IY «IHCTUTYT eHgoKpuHoJIorii Ta 06MiHy pedoBuH iM. B.IT. Komicapenka HAMH Vkpainu».
[TpoanasnizoBaHo 492 eIeKTPOHHI MeINYHi 3aMMCH MALli€HTIB i3 IyKPOBUM iabeTOM, 3 SKMX CPOPMOBAHO KJIiHIYHY

Koropty 80 naujieHTiB i3 HiTBEPA’KEHOIO CEPLIeBOI0 HEJIOCTATHICTIO 260 MeTaboJ1iYHOI0 Kapiomionarieto. JliarHos



BCTQHOBJIIOBABCS Ha MifICTaBi KJIIHIYHUX CUMITOMIB (33411IKa, BTOMJIIOBAHICTb, CEpLEOUTTS IIPU (Pi3UUHOMY
HaBaHTa)KeHHI) Ta KOHCYJIbTAaTUBHOI'O BUCHOBKY Kap[lioJsiora i3 3aCTOCYBaHHSM (PYHKLIOHAJIbHOI Kyacudikariii
NYHA. KoHTpoJibHY IpyIly CTaHOBUJIU 16 IPaKTUYHO 3[J0POBUX OCi0. YCiM IallieHTaM MPOBEJEHO KOMIIJIEKCHE
00CTeKEHHS], 0 BKJIIOYAJIO KJIiHi4Hi, aHTPOIIOMETPUYHI, JIa0OPaTOPHi, IMyHOJIOTiYHi Ta iIHCTPYMEHTAaJIbHi METOIN.
OuiHtoBanu piBHi NT-proBNP, riikoBaHoro remorsio6iHy, KpeaTuHiHy, anboyMiHypii, a TAKOXK iMyHO3aNalbHUX
mapkepis (IL-6, IL-10, IL-17A, IL-4, TGF-ol), ninonpoTeiny(a) Ta OKUCIE€HUX JINONPOTEiHIB HU3bKOI 1Ii/IbHOCTI.
BukoHnyBanace exokappiorpadis 3 BUBHaUY€HHSIM CUCTOJIIYHO] Ta [iacTOivHOI (PYHKLI J1iBOTO IIJIyHOUKA.
CraTMCTUYHUI aHAali3 BKJIIOYaB KOPEJIALIMHNN aHalli3, HelapaMeTPUYHi METOAY Ta MHOXKMHHY JIOTiICTUYHY
perpeciio. BctaHOBJIEHO, 110 Y Gi/IBIIOCTI MallieHTiB HEe3aJIeXXHO Bif TUITy AiabeTy foMiHye GEeHOTHUII cepleBoi
HEeJIOCTAaTHOCTI 3i 36epeskeHol0 ¢paklieto BUKuay jisoro miyHouka (HFpEF): 91,3% npu nykpoBomy ziadeTi 1 Tumy
Ta 82,5% npu 1yKpoBOMYy HiabeTi 2 Tumy. IIpu LboMy 17151 LIyKPOBOTO AiabeTy 2 TUIly XapaKTepHa 6ijblia
reTeporeHHIiCTb cucToiyHOoi PyHKii. [Tinsuimennii pienb NT-proBNP (>125 nr /mi) BusiBsIBCA Y 6i/1bIIOCTi
IaljeHTIB Ta MaB JOCTOBIPHUI 3BOPOTHUI 3B’130K i3 PpaKliielo BUKUY JIiBOTO MIJIYHOUKA, O HiTBEPIKYE Or0
POJIb SIK iIHTErpajbHOro MapKepa MiOKapaiaJbHOTO CTpeCy. BusBieHO, 0 XpOHIYHA rilepriikemisa acouiloeTbCs 3i
3HIDKEHHSIM CHUCTOJIIYHOI (QYHKIIi cepls, 0COO6JMBO IIPU LyKPOBOMY HiabeTi 1 Tumy, TOAi SIK MpY LyKPOBOMY [1iabeTi
2 TUIY IJIiKeMi4Hi TOKa3HUKY BimoOpaskaloTh KyMYJIITUBHE MeTaboJiuHe HaBaHTaKeHHS. AJIbOyMiHypis
[IPOJIEMOHCTPYBaJjia BUCOKY IIPOTHOCTUYHY 3HAUYYIIICTh SIK PAHHIN MapKep KapAiopeHalbHOrO YpaXkeHHH,
aCOLI0I0YKCh i3 MOTipIIEHHSIM HUPKOBOi (PYHKIIil Ta IOKa3HUKaMH CEPLEBOrO PEMOIEIIIOBAHHS. IMyHOJIOTIYHM
aHaJIi3 [10Ka3as., 10 y Mali€eHTiB i3 LyKPOBUM JiabeToM 2 TUIy (OPMY€EThCS BUPKEHUIA TPO3aNabHUN Ta
IIPOOKCUAATUBHUI TPodinb i3 3amyuyeHHsM IL-17A, IL-10 Ta oxLDL, Toni ik mpu LyKpoBoMy fiabeti 1 Tuny iMmyHHi
3MiHM MalOTb OiJbll cesleKTUBHUI xapakrep. [linpumenHs piBHiB TGF-0l Ta IL-17A acouitoBanocs 3i 3SHUKEHHSIM
dpaxuii BUkuay ta 3poctaHHsaM piBHSI NT-proBNP, mo cBigunTth npo aktusaliito GiOpoTUYHUX i 3aN1aJIbBHUX
MEXaHi3MiB peMOEJIIOBAHHS MiOKapaa. [JonaTKOBO BCTAHOBJIEHO, IO Y NalieHTiB micys nepereceHoi COVID-19
30epiraeTbcs TpyBasa iMyHoO3ananbHa akTUBAllis, 110 NPOsIBASETbCS HinBuleHHIM 1L-17A ta oxLDL, Togi sk
LIyKPO3HIDKyBaJIbHA Tepallis MO>XKe MaTU MOJYJIIOI0UMI BILIMB HA L NOKa3HUKU. HayKoBa HOBM3HA POOOTH MOJIIrae
y BIEpILE NPOBEEHII KOMILJIEKCHIN OLiHLIi KIiHIYHUX, iIMyHOJIOTIYHUX Ta META0OJIIUHUX AETEePMiHAHT PO3BUTKY
ceplieBoi HeJJOCTATHOCTI MPY LIyKPOBOMY [ZiabeTi 3 MoOyJ0BOO IPOTHOCTUYHOI MOAesIi iHAMBiAyabHOTO PUBUKY Ha
ocHoBi piBHs TGF-0l, iHIeKcy MacH Tisa, BiKy Ta IpUoMy MeT(OpMiHy. Pe3ysbTaTi JOCIIIIPKEHHS MAIOTh IPAaKTUYHE
3HQYEHHS [J1S1 BIOCKOHAJIEHHS PAaHHbOI IiarHOCTUKU CEPLEBOi HEQOCTATHOCTI Yy NMALIi€HTIB i3 HYKPOBUM iabeTOM Ta
MOXYTb OYTH BIIPOBaJKeHi y KJIiHIYHY PaKkTUKy. Kyl04oBi cj10Ba: yKpoBui AiabeT; Lykposuil giabet 1 Tumy;
LIyKpOBUii fjabeT 2 TuIly; ceplieBa HELOCTAaTHICTb; XPOHIYHA XBOP0OOa HUPOK; aJIbOyMiHypis; cepLieBO-CyAUHHI
3aXBOPIOBAHHS; CEPLEBO-CYMHHI YCKIIAHEHHS; CEpLEBO-CYAUHHI PakTopu pu3uKy; NT-proBNP; imyHo3ananeHHs;
IL-17A; TGF-ol

2. Sokolova A.M. Clinical and immunological features of heart failure development in young patients with diabetes
mellitus. — Qualifying scientific work as a manuscript. Dissertation for obtaining the degree of Doctor of
Philosophy in specialty 222 “Medicine”, field of knowledge 22 “Health Care”. The aim of the study was to improve
approaches to early diagnosis and risk stratification of heart failure in patients with type 1 and type 2 diabetes
mellitus based on a comprehensive assessment of clinical, immunological, and biochemical parameters. The study
was conducted in 2022-2026 at the Department of Diabetology of the State Institution “V.P. Komisarenko Institute
of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine”. A total of 492
electronic medical records of patients with diabetes mellitus were analyzed, from which a clinical cohort of 80
patients with confirmed heart failure or metabolic cardiomyopathy was formed. The diagnosis was established
based on clinical symptoms (dyspnea, fatigue, palpitations during physical exertion) and a cardiologist’s
consultative conclusion using the NYHA functional classification. The control group consisted of 16 practically
healthy individuals. All patients underwent a comprehensive examination including clinical, anthropometric,
laboratory, immunological, and instrumental methods. Levels of NT-proBNP, glycated hemoglobin, creatinine,
albuminuria, as well as immunoinflammatory markers (IL-6, IL-10, IL-17A, IL-4, TGF-aol), lipoprotein(a), and oxidized
low-density lipoproteins were assessed. Echocardiography was performed to evaluate systolic and diastolic



function of the left ventricle. Statistical analysis included correlation analysis, nonparametric methods, and
multiple logistic regression. It was established that in the majority of patients, regardless of diabetes type, the
phenotype of heart failure with preserved left ventricular ejection fraction (HFpEF) predominates: 91.3% in type 1
diabetes mellitus and 82.5% in type 2 diabetes mellitus. At the same time, type 2 diabetes mellitus is characterized
by greater heterogeneity of systolic function. Elevated NT-proBNP levels (>125 pg/mL) were detected in most
patients and showed a statistically significant inverse correlation with left ventricular ejection fraction, confirming
its role as an integral marker of myocardial stress. It was found that chronic hyperglycemia is associated with a
decrease in systolic cardiac function, especially in type 1 diabetes mellitus, whereas in type 2 diabetes mellitus
glycemic parameters reflect cumulative metabolic burden. Albuminuria demonstrated high prognostic significance
as an early marker of cardiorenal involvement, being associated with deterioration of renal function and
parameters of cardiac remodeling. Immunological analysis showed that in patients with type 2 diabetes mellitus, a
pronounced pro-inflammatory and pro-oxidative profile is formed with the involvement of IL-17A, IL-10, and
oxLDL, whereas in type 1 diabetes mellitus immune changes are more selective. Increased levels of TGF-ol and IL-
17A were associated with decreased ejection fraction and increased NT-proBNP levels, indicating activation of
fibrotic and inflammatory mechanisms of myocardial remodeling. Additionally, it was found that in patients after
COVID-19, persistent immunoinflammatory activation is maintained, manifested by increased IL-17A and oxLDL
levels, whereas glucose-lowering therapy may have a modulating effect on these parameters. The scientific novelty
of the study lies in the first comprehensive assessment of clinical, immunological, and metabolic determinants of
heart failure development in diabetes mellitus with the construction of a predictive model of individual risk based
on TGF-ol level, body mass index, age, and metformin use. The results of the study have practical significance for
improving early diagnosis of heart failure in patients with diabetes mellitus and can be implemented in clinical
practice. Key words: diabetes mellitus; type 1 diabetes mellitus; type 2 diabetes mellitus; heart failure; chronic
kidney disease; albuminuria; cardiovascular diseases; cardiovascular complications; cardiovascular risk factors;
NT-proBNP; immunoinflammation; IL-17A; TGF-al.
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