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1. Mera nucepTaniiiHoi po60TH BU3HAYUTU KJIiHIKO-IMyHOJIOTIYHi TOKa3HUKHU Y XBOPUX 3 AeboTom 11112 y
IIOCTKOBiIHUI N1€Piof, Ta BCTAHOBUTHU TE€PANIEBTUYHMI BIIJIMB MET(POPMiHY Ha [aHi NapaMeTpU y Nali€HTiB 3 BIEpPILIe
BUsBJIeHUM LI]I2 3 HOpMAJIBHOIO Ta HAJJIMIIKOBOIO MACOIO Tijia Ha TJIi IEPEHECEHOr0 KOPOHABIPyCHOTO
3axBOpIOBaHHs. bysa cdopmoBana koropra 3 190 naujieHnTis, 3 Hux 49 oci6 3 Briepuie BusiBsieHuM LIJ12, siki

nepexsopinu Ha COVID-19 3 pisnum IMT Ta 48 oci6 3 ne6rorom L1112 i pisnum IMT 3 MaHidecTalielo 3aXxBOPIOBAHHS



B IlepenaHaeMiyHui nepios. Bik nauieHTiB ckiangas 40-73 pokis. ['pynu 6yiu 3 piBHOMIpHUM reHIepHUM
PO3NOIJIOM Ta HE MAJIM B aHAMHE3i CEPLIEBO-CYAMHHNX, OHKOJIOTIYHUX Ta {HINX CUCTEMHUX i 3allaJIbHUX
3axXBOPIOBaHb. YCi NallieHTH, BKIIIOYEH] 10 OOCiIKEHHS], BillIOBigav KPUTEPisIM BKJIIOUEHHS Ta

HEBKJIIOYEHHS1 /BUKJII0UEHHS. [lucepTaliiliHa po60oTa MpUCBsSIYeHa OCiIKEeHHIO NaTOTeHETUYHUX i KIIiHIKO-
iMYHOJIOTiYHHUX aCIEKTiB TaKOTO MATOJIOTIYHOTO MIOE€IHAHHS, @ TAKOX BUOOPY Halle(pEeKTUBHIIINX TepareBTUYHUX
cTpaTeriil JikyBaHHS allieHTiB 3 gedotoM 1112 nicyis nepeHecenoi koponasipycHoi indgexuii. 1171 Ta COVID-19
MaloThb [ABOHAINPABJIEHUH 3B'SI130K. Biomo, 1110 HealeKBaTHUM IIiKeMiYHMI KOHTPOJIb IPU3BOIUTD [10 IOPYLIEHHS
iMyHHOI Bifnogini Ha iHdeKwio y nanieHTiB 3 11/]2 Ha OCHOBI 3MiH SIK IUTOKIHOBOTO NMPOQisio, TaK i IMyHHUX
BiATIOBifEl1, BKJIIOUAIOYM aKTUBaLil0 T-KIiTHH Ta Makpoddaris, 110 TPUBAJIO 36epiraloTbCsl y IOCTKOBIIHOMY I1epiofi.
Lli nopyuieHHs, siKi IMOBiIpHO, OTJIMOJIIOI0THCS Ha TJli IepeHeCceHOi KOPOHaBipyCHOI iHQeKIlii, HaTenep JOCTEMEHHO
He JociigkeHi. TakoX Ha CbOTOAHI BiICYTHI JaHi, TPO B3a€MO3B'I30K iIMyHOCYIIPECUMBHOI'O CTaHY Y IIOCTKOBiHNAN
nepion 3 guc@yHKUieo 6eTa-KIiTHH i po3ButkoM LIJI2. B mocinskeHHi 3apornoHoBaHa HOBA KOHLIETILLisI
MmeTabosiyHoi auchyHKuii micis inpexuii SARS-CoV-2 i BUKOpHUCTaHHSIM II03J0BXXHbOIO KOTOPTHOTO AM3aiiHy.
OcraHHi JaHi ifeHTUIKYI0Th MiAUIYHKOBY 337103y JIIOAWHMU K MilleHb iHdekuii SARS-CoV-2 i npuryckaoTs, 10
iH(eKLisl 0-KIITUH MOXe CIIPUSATH METAa0O0JIiuHIN AUCperyJisLii, o crnocrepiraoTs y nauieHTis i3 COVID-19. IIpore,
YU MIPOJIOHTYIOThCS 1ii 3MiHY B IIOCTKOBITHOMY Iepiofi, Hapasi, HeBizomo. MeTdopMmiH cTaB HaityacTime
IIpPM3HAYyBaHUM LIyKPO3HWXYBaJIbHUM IperaparoMm nauieHTam i3 LIJ12 y 6araTbox KpaiHax cBiTy. MexaHizamu
TepareBTUYHOI Jii MeTdopMiny npu L1112 3anuimaTbCs HEJOCTaTHbO BUBUEHUMH, A POJIi IMyHHOI CUCTEMU Y
MeXaHi3Mi TepaneBTUYHOrO il MeTdOpMiHYy IIPUCBSYEHI INIIe TOOIUHOKI poboTH. SIK Bimomo, LIJI2 BimHOCSTH 110
3anajbHUX iIMyHOOOYMOBJIEHUX 3aXBOPIOBaHb. ¥ MAJIOYUCEIbHUX [TPOCIIEKTUBHUX JOCIIiIPKEHHSIX 0YJ10
BCTaHOBJIEHO, 1110 3aCTOCYBaHHS MeT(POPMiHy y XBopux Ha 11]]2 npu3BoAUTb 00 3HMKEHHS aKTUBHOCTI 3aI1aJIbHOTO
npouecy. OgHo4acHO (iKCyBaIM TaKOX 3HWKEHHS PiBHS Npo3anajbHUX UUTOKIHIB 1JI-10, IJI-6, a TakoX BifgzHavanu
MO3UTUBHY KJIiHIYHY TUHAMIKy B Liei rpynu xBopux Ha LI/12. TakuM 4YMHOM, SIK J€MOHCTPYIOTb OCTaHHi JjaHi
JitepaTypy, MeTGOPMIH BOJIHOYAC 3 LIyKPO3HMKYBAJIbHUM €(EeKTOM Ma€ CaMOCTIMHUN CIPUSITIUBUI
TepaneBTUYHMI BIUIMB, 30KpEMa Ha HOpMaslidallilo GyHKIIl iMyHITeTy Ta ocabeHHs iHTEHCUBHOCTI
HU3BKOTPAi€HTHOTO 3arajleHHs, 1o JIEXXUTh B OCHOBI natorenesy LI[12. HasgBHi po60TH MigTBEPIKYIOTh Cy4acHY
rinotesy, o L1112 € cienndivyHUM 3anaJbHUM 3aXBOPIOBAHHSIM, IPOTE AUCKYCIMTHMMU 3aJIMIIAI0THCS IUTAHHS 1[0/10
MEXaHi3MiB T€paneBTUYHOTIO BIIUBY MET(OPMIHY Ha iIMyHHY cucTeMy y xBopux Ha L1[]12. [Topasnbiie rauoue
BMBYEHHS POJIi iIMYHHOI CUCTEMHU y MexXaHi3Mi Jii MeT(OpPMiHyY y nanieHTiB 3 1e610ToM LIJI2 B TOCTKOBiIHOMY
nepiosi Mae KJII040Be 3HAUYEHHSI /1J1s OiJIbII CIIPSIMOBAHOIO HAYKOBO-OOI PYHTOBAHOT'O 3aCTOCYBaHHSI LIbOT'O
npenapary gJjs teparii I1J2 Ha mocTKoBimHOMY TiIi. JIOC/IiI)KEHHS TPOBEAEHO 3 BUKOPUCTAHHSIM HACTYITHUX
METO/IiB: 3araJbHOKJIHIYHUX, aHTPOIIOMETPUYHUX, 6i0OXIMIYHKX, IMyHO(EPMEHTHHUX, IPOTOYHOI LUTOMETPI 3
BUKOPUCTAHHSM JlazepHoro uurodayopumerpa FACStar plus (“Becton Dickinson”, CIIIA), craTuctuyHux. B
pe3yJIbTaTi MPOBENEHHS NOCIiIKEHb Ha MifICTaBi BUSABJIEHHS [NO€IHAHNX JUCPETYIISLIMHUX 3MiH BPOJIKEHOTO Ta
aJaNTUBHOIO IMYHITETY i CHCTEMHOT'O HU3bKOiHTEHCUBHOTO 3allaJIEHHS Y XBOPUX 3 BIlepIle BusBaeHUM 1[]12 i
HOPMAaJIbHOIO Ta HAJJIMIIKOBOK MACOIO Tijla HA TJIi IEPEHECEHOr0 KOPOHABIPYCHOIO 3aXBOPIOBAHHS, BCTAHOBJIEH]
OCHOBHI KJIiHIKO-iMyHOIOTi4Hi MexaHi3mMu fe6ioTy 1112 y moCTKOBiZHOMY nepiofi Ta OBeAeHO [1aTOreHETUIHY
OOI'PYHTOBAHICTb 3aCTOCYBaHHSI MeT(OPMIHY 5K JIiIKAPCbKOTO 3aCO0Y 3 IOTY>KHUMU BJIACTUBOCTSIMU
iMyHOMOZYy/IsITOpA MIPY BU3HAYEHHI TEPANleBTUYHUX CTpaTerii y XBopux 3 febrotom LIJ12 i pisnum IMT Ha Ti1i moct-
COVID-19. AHasi3 pe3ybTaTiB KOMIJIEKCHOIO KJIiHIKO-iIMyHOJIOTIYHOTO HOCIIIIKEHHS LO3BOJISIE ONITUMI3yBaTU
IiaTHOCTHMKY Ta JIiKyBaHHS NalieHTiB 3 fe6oToM L1J12 i HopMasIbHOIO Ta HAJJIMIIKOBOIO MACOI0 Tijla Y TOCTKOBITHUMN
nepion. TakvuM 4YMHOM, Pe3yJIbTaTH BUKOHAHOTO AUCEPTALiTHOTO NOCiIKeHHS BUPIlIYyIOTh HAYKOBO-IIPAKTUYHE
3aBJIaHHS KJIiHIYHOI [jiabeToJIorii -~ maTOreHeTUYHO OOIPYHTOBYIOTh BUOIp LiislecnipsiMOBaHOi Teparii MeTgpopMiHOM
XBOpUX 3 Briepuie BusiBjieHnM LIJ12 i pisuum IMT y nocTkoBinHuii nepion. Kio4oBsi cioBa: yKpoBuil fiabeT 2-ro
THUITy, KOpOHaBipycHa xBopoba (COVID-19), iHgekc macu Tijnia, iMyHITeT, IeKOLUUTapHUM CKJ1a/ KPOBi, BiiHOLIEHHS
HEUTPO(isiB 10 1iMPOLUTIB, OKUPIHHS, iIMyHOPEHOTHUII JTiIMPOLUTIB, UTOKIHI, METHOPM

2. The aim of the PhD work is to determine the clinical and immunological indicators in patients with the debut of
type 2 diabetes (T2D) in post-COVID period and to establish the therapeutic effect of metformin on these



parameters in patients with newly diagnosed T2D with normal and overweight body weight against the
background of a previous coronavirus disease. To achieve this goal, a cohort of 190 patients (49 patients with newly
diagnosed T2D who had COVID-19 in past and 48 patients with debut of T2D and different body mass, and with
manifestation of disease in prepandemic period). The groups were evently distributed by gender and had no
history of cardiovascular, oncological and other systemic and inflammatory diseases. All patients included in the
studynmet the inclusion/exclusion criteria. For resolving the tasks of study, the states of carbohydrate (glycemic
profile, glycosylated hemoglobin) and lipid metabolism, body mass index in patients with T2D debut and normal
and overweight body mass after suffering COVID-19 were analysed. The number of leukocytes and leukocyte
composition of the blood using a hematological analyzer, as well as simultaneously in blood smears in patients with
T2D and normal and overweight body mass on the background of post-COVID state before and after metformin
therapy was determined. The RNL inflammatory index as a marker of low-intensity chronic inflammatory process
in patients with T2D debut and normal and overweight body mass on the background of post-COVID before and
after metformin therapy was determined. The immunophenotype of lymphocytes in PB: CD3+, CD4+, CD8+, CD20+,
CD56+ T-cells in patients with T2D and normal and overweight body mass after COVID-19 before and after
metformin therapy was determined. The concentrations of pro- and anti-inflammatory cytokines (IL-1n, IL-2, IL-6,
IL-10, IL-17, TNF) in PB serum by ELISA in patients with T2D and normal and overweight body mass after
coronavirus infection before and after metformin therapy were determined. The relationships between indicators
of carbohydrate and lipid metabolism and the main immunological parameters of innate and adaptive immunity in
patients with T2D debut and normal and overweight body mass in post-COVID period and against the background
of metformin therapy was identified. The dynamics of the main clinical and laboratory indicators characterizing
the states of carbohydrate, lipid metabolism, and immunological and pro-inflammatory states against the
background of metformin therapy in patients with type 2 diabetes and normal and overweight body mass was
evaluated. This dissertation work is devoted to the study of pathogenetic and clinical aspects of this pathological
combination, as well as the selection of the most effective therapeutic strategies for the treatment of patients with
the debut of type 2 diabetes after a previous coronavirus infection. Diabetes and COVID-19 have a bidirectional
relationship. There is also currently no data on the relationship between the immunosuppressive state in post-
COVID with beta-cell dysfunction and the development of T2D. This study proposes a new concept of metabolic
dysfunction with new onset after SARS-CoV-2 infection using a longitudinal cohort design. It was found that the
use of metformin in patients with T2D leads to a decrease in the activity of the inflammatory process in them. At
the same time, a decrease in the level of pro-inflammatory cytokines IL-1o, IL-6 was also recorded, and positive
clinical dynamics were also noted in this group of patients with T2D. At present, there are only a few works
describing that metformin has multiple pleiotropic effects, including immunomodulation, antiviral and anti-
inflammatory effects, which may affect the course of the disease in patients with diabetes after COVID-19.The next
methods were used in this study: general clinical, anthropometric, biochemical, instrumental, immunoenzymatic,
flow cytometry using a laser cytofluorimeter FACStar plus (“Becton Dickinson”, USA), statistical. The analysis of the
results of a comprehensive clinical and immunological study allows to optimize the diagnosis and treatment of
patients with the debut of type 2 diabetes with normal and overweight body mass in post-COVID. The results
obtained in the dissertation solve the scientific and practical tasks of clinical diabetology - pathogenetically
justified choice of targeted metformin therapy for patients with newly diagnosed type 2 diabetes mellitus and
different BMI in post-COVID. Thus, the obtained research results allow to improve the therapeutic strategies for
the treatment of patients with the debut of type 2 diabetes and normal and overweight body mass who are in the
post-COVID period. Keywords: type 2 diabetes mellitus, coronavirus disease (COVID-19), body mass index,
immunity, leukocyte composition of blood, neutrophil to lymphocyte ratio, obesity, lymphocyte
immunophenotype, cytokines, metformin.
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Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. BumneBcbka Osbra AHaTOJTiiBHA

2. Olha Vishnevskaya

KBasidikanis: k.men.H., 14.01.14

InenTudikarop ORCHID ID: 0000-0002-8668-8381
JonaTkoBa iHdopmanist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Yepcoka Mapis CepriiBHa

TOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aThKOBI Yepcpka Mapis CepriiBHa

rOJIOBYIOYOTO Ha 3aCiiaHHi



BignoBigasibHuUI 3a MiATOTOBKY l'onyap Ipuna BonogumupisHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBOI IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




