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1. liarHOCTMYHA Ta MPOTHOCTUYHA LiHHICTh AOCiI>)KEHHS aIUIOKIHIB y NallieHTiB i3 AiabeTUYHOIO peTUHOMATIEIO 32

LIyKPOBOTO [JiiabeTy 2 TUITy

2. Diagnostic and prognostic value of adipokines in patients with diabetic retinopathy in type 2 diabetes mellitus

Pedepar:

1. AHOTALIA ImeHko B. A. JliarHOCTAYHA Ta TPOTHOCTUYHA LIHHICTD HOCIIIKEHHS afUIIOKIHIB y MalieHTIB i3
IiabeTMYHOIO PETUHOIIATIEIO 32 IyKPOBOTO niabeTy 2 Tuity. — Kanidikarilina HaykoBa mparisl Ha IpaBax pyKoOIIUCY.
Juceprauis Ha 300yTTs HAYKOBOI'O CTYIIEeHs IOKTopa ¢inocodii B ramysi 3HaHb 22 «OXOpoHa 310pOB’s» 32
crieniasipHicTIO 222 «MepuuuHa». — [Jep>kaBHUM 3aKiaf, «/JHiporneTpoBcbka MeayuyHa akaneMis MiHicrepcersa
O0XOPOHU 3710pOB’s YKpainu», M. [JHinpo, 2021. Y guceprauii HaBeZeHO pe3yibTaTu JOCiIKeHHS PiBHS rOJIOBHOTO
rOPMOHY >KAPOBOi TKAHWHU JIENTUHY Ta akTopa HEKPO3y MyxJnH anbda (PHII-0), iMmyHOpeakTUBHOrO iHCYJIiHY,
IJIIOKO3U KPOBI, TOKa3HUKIB apTepiajlbHOro TUCKY Ha Pi3HUX CTafisIx niabeTuyHi petuHonartii (IP) y xBopux Ha
LyKpoBuii giabet 2-ro tumny (L) i MeTaboliYHMI CUHIPOM Ta, 3aJIEXKHO Bifl BiKy XBOPHUX, CTaXYy AiabeTy, piBHS
r71iKOBAaHOTO FeMOTIJIO0IHY i BUAy aHTUAia0eTUYHOI Teparlii, IpeCcTaBIeHO Pe3yIbTaTh PO3POOKU MAaTEMATUYHOTO
aJrOpUTMY BU3HAYEHHS MOXKJIMBOCTI XapaKTEPy PO3BUTKY i CTyleHsl PU3KKY IporpecyBaHHs JIP i3 ypaxyBaHHAM
BMICTY JIEIITVHY B CUPOBATLi KPOBi. BUBU€HHS [iarHOCTMYHOI Ta IPOTHOCTUYHOI L[iHHOCTI TOJIOBHOIO TOPMOHY
JKMPOBOI TKaHMHU JIETITUHY # NTPOBigHOro jJinouuTtokina G@HII-0 py KOMIIJIEKCHIN OLiHIIi PUBUKY PO3BUTKY i
IIpOrpecyBaHHs JiabeTU4HOi peTuHomnarii y xsopux Ha L] 2-ro Tumy 3 MeTaboiYHUM CUHIPOMOM € HOBUM
aKTyaJIbHUM HalPSIMKOM HayKOBHUX JIOCJIiI’KeHb Y KJIiHilli OYHMX 3aXBOPIOBAaHb, OCKIJIbKY JliabeTUYHA PETUHONATIS €
IIPOBiIHOIO IPUYMHOK HEOOOPOTHOI CJINOTHU B Pi3HUX KpajiHax CBITY; KJII0UOBUM IIPEIUKTOPOM (POPMYBAHHS
MeTaboiYHOTO CUHAPOMY € iHCYIIHOPE3UCTEHTHICTb, SIKA iHIYKY€eTbCS TOPMOHAMU SKUPOBOi TKAHUHU I
JINOLXTOKIHAMY; KOMIIEHCATOPHA TiNepiHCYIiHEMIs SIKa BUHUKAE IIPU [IbOMY MOXKe 3[1ilICHIOBATU BIJIMB Ha
PO3BUTOK Ta NIPOrpeCcyBaHHs MpoJlidepaTrBHOI fiabeTUYHOI peTuHonarii npu L] 2-ro Tumy; pojib TOPMOHIB
SKMPOBOI TKAHWHU 1 TPOTU3AMNAJIbHUX JIIIOUUTOKIHIB Y PO3BUTKY 1 IPOrpecyBaHHi [P 3aMaeThCs CyNepeydnBoIO
1 1O CbOTO/IHI OCTATOYHO He 3'sicoBaHa. JJoCiiKeHHS BUKOHAHE 3 MeTOIO IifBUIeHHS e(PeKTUBHOCTI 1iarHOCTUKHU
BUHUKHEHHS #1 pO3BUTKY JliabeTU4YHOI peTUHOoNAaTii y XBopux Ha 11]] 2-ro Tuny Ha OCHOBI BUBHAY€HHSI 1iarHOCTUYHO]
Ta IIPOTHOCTUYHOI LiIHHOCTI JOCIiI>)KeHHs B KpoBi ienTuHy ¥ OHII-0 Ha pi3HuX cTafigx AiabeTUYHOI peTnHomnarii. B
pe3yJIbTaTi AOCiAXKEHHS 6YJI0 CTBOPEHO IUCKPUMiHAHTHI MOJIeli KJiHIYHNUX, MOPPOMETPUYHUX i 6i0XiMIYHHAX
[TOKa3HUKIB MeTa00JIiYHOr0 CUHAPOMY i1 IIyKPOBOTrO AiabeTy 2-ro TUITy Ha Pi3HUX CTafisX AiabeTU4HOI peTUHOMATiI.
ByJjio noBesieHO MPOrHOCTUYHY 31aTHICTh WOAO0 cTafii (TsokkocTi) [IP Tpuriinepuiis, XoaecTepyuHy JinonpoTeinis
HU3bKOi mwinpHOCT (XC JITTHIL), HbAIC, nenTuHy Ta BULy aHTUAIab€TUYHOI Teparlii (Teparis MET(POPMIHOM,
KOMOIiHOBaHa Tepanis NepopaJbHUMU LYKPO3HIKYBaJIbHUMU ITpenapaTraMu abo incysinorepanis). [IpuiiHaTTs
IiarHOCTUYHOTO PillleHHSs 3 BUKOPUCTAaHHS 3alIpOIIOHOBAHUX MOJiesiel BinOyBaeThCs y JeKinpKa eTanis. Ha 1-my
eTalli JOoCIiIKyI0Th KOHLeHTpallilo B KpoBi Tpuriinepuis abo XC JIITHII, HbAIC i nrentuny. Ha 2-my eTamni 3a
OTPMMAaHUMU KJIiHIYHUMU I JJa6OPAaTOPHUMU JAHUMU MiIpaXxoBYIOTh 3HAUEHHS PYHKIiH Kiacuikauii Ta B
[I0/IA/IbIIOMY BU3HAYAIOTh SIK 3 PYHKLiM 6inbia. [IporHocTryHe pinleHHs IpURMaeThCs sIK BUbip Tiei QyHKii, ska
Mae Gisbiie 3HaueHHs1. Y xBopux Ha L]l 2-ro Tuny 3 O)XUpiHHSM BM3HAUY€HA IPOrHOCTUYHA TOYHICTh CTBOPEHOI
MaTeMaTU4HOI MOJIeJli OLIIHKY iarHOCTAYHOI 11 IPOTHOCTUYHOI 3HA4yLOCTi KJIACTEPiB META00JIiYHOTO CUHIPOMY B
IIPOrpecyBaHHi 1iabeTUYHOI peTUHOMATII, sIKa cKazae 78,5 - 82,4 %, a B CyKyHOCTi 3 BU3HAYEHHSIM PiBHS JIENTUHY
B KpOBi - 67,8 - 68,9 % (3a71€XHO Bifj MaTeMaTUYHOI MOJieJli). 3allpONIOHOBAHO HOBUIA CIIOCIO OLIIHKM PU3UKY
po3Butky IIP y xBopux Ha L] 2-ro TUIy Ta METa0OJIiUHNAY CUHAPOM, KU J03BOJISIE BUBHAYUTH MOJKJIMBICTDb
IIporpecyBaHHs abo cTabinizallii maTosorivyHOro npouecy Ha KOXHii ctagii [IP 3a1e5KHO Bifi BMICTY JIENITHHY B KPOBI.
3acToCyBaHHS AIrOPUTMY OL[iHKY IIPOTHO3Y PO3BUTKY JIP 1ajio MOKIIMBICTS HaM CIIPOTHO3YyBaTH CTabiizaliio
nepe6biry JIP y 6isb1n, HixK 0s10BKHI BUNAAKIB (57,7 %), 3 HUX y 38,25% - Ha 1-i1 cTagii, B 38,25 % — Ha 2-11 cragii i
23,5 % - Ha 3-1 cragii [IP (p=0,02, p=0,01 y 3a7eXHOCTi Bifg BUly MaTeMaTU4HOi Mojieti). Po3pobieHo
peKoMeHpalii Mmoo OLiHKY pU3NKy rporpecyBaHHs [P y nauieHTis 3 1] 2-ro Tumy Ta MeTaboIiYHUM CUHIPOMOM
IIJITXOM BU3HA4YEHHS KOHLEHTpaLlil JIENTHUHY B KPOBI, 4 TAKOXK YPaxyBaHHS HUKHbOI MEXi JOBIPYOTO iHTEPBAJIY

CcepelHbOro PiBHS BMICTY jienTUHY B KpoBi (14,00 Hr /M), o nigTBepIpkeHo pedyabTaTamu ROC aHamisy.



3anpononosaHo BukopucrtoByBatu GHII-0 B KOMIIZIEKCHOMY JIiKyBaHHi JjjabeTM4HOI peTuHOMNATii npu
MeTaboJIiYHOMY CUHIPOMI B SIKOCTI ITIOTEHLIMHOI TepaneBTH4HOi MineHi. KiovyoBi cioBa: giabetnyHa peTUHoOmNaris,

JenTuH, GakTop HEKPO3Y MyxJIVH anbda, LYKpOoBUi AiabeT 2-ro TUIly, METa00JIiUHNI CUHIIPOM.

2. SUMMARY Ishchenko V.A. Diagnostic and prognostic value of adipokines in patients with diabetic retinopathy in
type 2 diabetes mellitus. - Qualifying scientific work published as a manuscript. Thesis for the degree of Philosophy
Doctor in the field of knowledge 22 "Healthcare" in the specialty 222 "Medicine". - State Institution
"Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine", Dnipro, 2021. The dissertation presents
the results of the study of the main adipose tissue hormone leptin level and tumor necrosis factor alpha (TNF-n),
immunoreactive insulin, blood glucose, blood pressure at different stages of diabetic retinopathy (DR) in patients
with type-2 diabetes mellitus and metabolic syndrome and, depending on the age of patients, diabetes duration,
glycated hemoglobin level and type of antidiabetic therapy. The results of a mathematical algorithm development
to determine the possibility of the nature of development and the risk of progression of DR taking into account
serum leptin are presented as well. The study of diagnostic and prognostic value of the main adipose tissue
hormone leptin and the leading lipocytokine TNF-o in a comprehensive assessment of the risk of development and
progression of diabetic retinopathy in patients with type 2 diabetes with metabolic syndrome is a new relevant
area of research in ophthalmology as it is the leading cause of irreversible blindness in various countries around
the world; a key predictor of the metabolic syndrome formation is insulin resistance, which is induced by adipose
tissue hormones and lipocytokines; compensatory hyperinsulinemia that occurs may affect the development and
progression of proliferative diabetic retinopathy in type 2 diabetes; The role of adipose tissue hormones and anti-
inflammatory lipocytokines in the development and progression of DR remains controversial and has not been
definitively elucidated to date. The study was performed to increase the effectiveness of diagnosis of the
occurrence and development of diabetic retinopathy in patients with type 2 diabetes based on determining the
diagnostic and prognostic value of the study in the blood of leptin and TNF-n at different stages of diabetic
retinopathy. As a result of the study, discriminant models of clinical, morphometric and biochemical parameters of
metabolic syndrome and type 2 diabetes mellitus at different stages of diabetic retinopathy were created. The
prognostic capacity for the stage (severity) of DR triglycerides, low-density lipoprotein cholesterol (LDL
cholesterol), HbAIC, leptin and the type of antidiabetic therapy (metformin therapy, combination therapy with oral
hypoglycemic agents or antihypertensives) has been demonstrated. Making a diagnostic decision using the
proposed models takes place in several stages. At the 1st stage the concentration of triglycerides or cholesterol
LDL, HbAIC and leptin in the blood is investigated. At the 2nd stage, according to the obtained clinical and
laboratory data, the values of the classification functions are calculated with further determination of the most
important one. The prognostic decision is made as a choice of the function that is more important. In patients with
type 2 diabetes with obesity, the prognostic accuracy of the mathematical model for assessing the diagnostic and
prognostic significance of clusters of metabolic syndrome in the progression of diabetic retinopathy, which is 78,5
- 82,4%, and in combination with determining the level of leptin in the blood - 67,8 - 68,9% (depending on the
mathematical model). A new method of DR risk assessment in patients with type 2 diabetes and metabolic
syndrome has been proposed, which allows to determine the possibility of progression or stabilization of the
pathological process at each stage of DR depending on the content of leptin in the blood. The application of the
algorithm for estimating the prognosis of DR development allowed us to predict the stabilization of DR in more
than a half of cases (57,7%), where 38,25% - at the 1st stage, 38,25% - at the 2nd stage and 23,5% - at the 3rd stage
of DR (p = 0.02, p = 0.01 depending on the type of mathematical model). Recommendations for assessing the risk of
DR progression in patients with type 2 diabetes and metabolic syndrome by determining the concentration of
leptin in the blood, as well as taking into account the lower confidence limit of the average level of leptin in the
blood (14.00 ng / ml), which is confirmed by the results ROC analysis. It is proposed to use TNF-no in the complex
treatment of diabetic retinopathy in metabolic syndrome as a potential therapeutic target. Key words: diabetic
retinopathy, leptin, tumor necrosis factor alpha, type 2 diabetes mellitus, metabolic syndrome.
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