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Pedepar:

1. Incepraist npuCBsY€Ha BUPIlIEHHIO aKTyaJIbHOTO 3aBJaHHS Cy4aCHOI 0(pTasbMOJIOrii — MiIBUILIEHHIO
e(eKTUBHOCTI BiTpeopeTUHAIbHUX BTPY4YaHb y Nalli€eHTiB Ha AiabeTn4Hy peTuHomnarito (JIP) Ta nykposuii niadet 2
tuny (LJ2) msxoM IPOrHO3yBaHHS PO3BUTKY ONEPALiIHOIO Ta MiC/sI0NepaliliHOro reMo(TasbMy Ha MifCTaBi
BMBYEHHS POJIi cucTemu aHrionoeTuHiB. OGIpyHTYBaHHS BUOOPY TeMu pociimkerHs. Y 2018 polii 3aXBOpIOBaHICTh
Ha 1yKkpoBui giadet (LI1I) B cBiTi gocsryia 422 MJH. JI0Jeid, IpyU YOMY Jivie 32 ocTaHHi 40 POKiB ix KilbKiCTb
30inbIIMIIaCh B YOTUPHU pasu. [IporHo3oBaHa 3axBopioBaHicTh Ha 1]l o 2045 poky 3a pe3ysbTaTaMyu CTaTUCTUYHOTO
IOCJiIKeHHs], IpoBeaeHoro MixkHaponHoto denepaniero niabety, 36ipmnThCS Maike B 1,5 pasu, yepes mo L]

BBa)KAETHCS OJHUM 3 TOJIOBHUX HeindekuiliHuX 3axBopioBaHb XX-XXI crosits. [Jo 2030 poky 6;113bK0 440



MiJIbIIOHIB 0ci6 y BiKOBii1 rpyni 20-79 pokiB 6ymyTh cTpaxkzaaTy Ha L] y BCbOMy CBITi (momupeHicTh 7,7%). Binomo,
o 9 3 10 sopeit, mo xBopitoTsk Ha 11]] matots L] 2-ro tumny (LL2). [emodTanbm mocifiae ofHe 3 nepuinx Micipb
cepe], yCix iHTpa- Ta Mic/sI0nepaliiHuX ypaskeHb OKa Yepe3 MiKPOLMPKYJISTOPHI IOPYIIEHHS, SIK IIePEeAHiX, TaK i
3aJIHiX CETMEHTIB OKa. YacToTa MicjsionepaniiHuX KpOBOBUJIUBIB B CKIIOBUAIHE TijI0 CTAHOBUTH 7 BUNAKiB Ha 100
000 HacenenHs mopivHo. Y nauieHTiB 3 LIJ]2 Ta HasiBHOIO AiabeTnyHOi nposidepatuBHoi pernnonartii (I11P)
KPOBOBUJIMB Y CKJIOBUJHE TiJIO € Hai6i/Ibl PO3MOBCIOJKEHUM YCKIaIHEeHHSIM ITicsst abo mif, yac BiTpekToMii pars
plana i cnocrepiraetbces Big, 12% 1o 63%. HasiBHiCTB iHTpaBiTpeasbHUX reMopariil yCKIagHIoe AMHaMiuHe
CIIOCTEPEKEHHS 33 CTAHOM OYHOTO [IHA B IiC/Ig0NEePaLifHOMY Iepiofi Ta rajibMye pernapaTyBHi [IPOLECH.
Anrionoetnnu (Ang) npencTaBIsIOTh CIMENCTBO PAaKTOPIiB POCTY, SKi Y JOPOCJIOMY Billi PEryJlol0Th €HI0TeTialbHUMl
CHUTHAJILHUH 1JISIX, TPOHUKHICTh CYJIMHHOI CTiHKM Ta PEMOJEJIIOBAHHY i aHTioreHes. Ang-1 — MpUpogHUAN aKTUBATOD
THPO3UH-TIPOTEIH KiHazHoro peuentopy-2 (TIE-2), € 6i1koM LOBXMHOI0 498 aMiHOKMCIIOTHUX 3aJIMIIKIB, SIKUN
npu6au3HO Ha 60% ineHTrYHUI cBoeMy romosiory Ang-2. Ang-1 cripusie fo3piBaHHIO Cy[IMH, Ma€e CTabini3youy 1ito
1I0ZJ0 HOBOYTBOPEHUX CYIUH, 3HI)XYE iX MTPOHUKHICTS i ocsabioe ¢ibpos. [lokazaHo, mo piBeHb Ang-1y
ckyloBUHOMY Tisi ipu [1JIP cyTTeBO 36inmbiienuii. 3 iHmoro 60Ky, Ang-2 € HEraTUBHUM MOJYJIITOPOM aKTUBHOCTI
TIE-2, axuil iHAyKyeTbCs TNOKCielo Ta imemielo i € KOHKypeHTHUM iHribitopom Ang-1. [IpurnidveHHst Ang-13 60Ky
Ang-2 nectabinisye CyIMHHY MEPEXy OKa, MiJIBUIIY€E YYTIUBICTh 10 MPO3alajlbHUX LUTOKIHIB, SKi MigBUIIYIOTH
IIPOHMKHICTb BiTpeOpeTUHANbLHOrO 6ap’epy. Takum YMHOM, y yMOBax fiabetnyHoi petuHonarii (JP) ta L1J]2
(OopMyeThCS IATOJIOTIYHE KOJIO 32 y4acTi Ang-1i Ang-2 y ¢popMyBaHHi BiTpeasbHOro remodranbmy. Buxonsguu 3
BUKJIQ/IEHOTO, IEPCIEKTUBHUM € BCTAHOBJIEHHS B3a€MOBIIHOCHH aHrionoeTuHis (Ang-1i Ang-2) npu JIP pi3Hux
CTagill 111 BUBHAUEHHS iX poJi y reMoTanbMi IIpy BiTpeopeTUHANIbHUX BTPYyYaHHSIX. MeTa JOCiIpKeHHS ~
NiABUILMTY €(PEKTUBHICTb BiTpEOPETUHAIBHUX BTPYUYaHb Y Malli€HTiB Ha AiabeTH4YHY PETUHOMNATIIO Ta LIyKPOBUA
IiabeTr 2 TUMY LISIXOM NIPOTHO3YBaHHS PO3BUTKY OINEPaLiMHOrO Ta MicJs10NnepaniiHoro reMoQpTaabMy Ha MifCTaBi
BMBYEHHS POJIi CUCTEMU aHTiOINOETUHIB. 3aBAAHHAMU NOCTiKeHHs 6ynu: 1. [IpoaHanizyBaTi 4acTOTy, TEPMiHU Ta
0CO6JIMBOCT] PO3BUTKY reMOo(TabMy [IpY BUKOHAHHI BiTpeOpeTUHAIbHUX BTPy4YaHb y NallieHTiB 3 Pi3HUMU
CTagisMU AiabeTUYHOI peTUHONATIi Ta LyKPOBUM HiiabeToM 2 Tumy. 2. JocaiauT 0Co6JIMBOCTI PO3BUTKY
remo(TasbMy Ta BCTAaHOBUTHU (PaKTOPU MOro PU3UKy IIpU cTpaTUdikallii nalieHTiB 3a CTATTIO, BIKOM, JABHICTIO
3aXBOPIOBaHHS, CTylleHeM KomrieHcalii LIJ12 ta 6asom 3a mkosoto ETDRS. 3. locaiguTi BMICT y CKIIOBUTHOMY Tijli
aHrionoeTtuHiB (Ang-1i Ang-2) y xBopux Ha JIP Ta BCTAHOBUTHU 3B’30K 3 PO3BUTKOM ITiCJIS10TI€PALliiHOTO
remo(Tanbmy. 4. BCTaHOBUTH 3B’130K BMICTY y CKJIOBUJJHOMY TiJli aHrionoeTuHis (Ang-11i Ang-2) 3 KjliHiYHNMH,
odTarIbMOJIOTiYHNMHU Ta J1A00PATOPHUMM [TIOKa3HMKaMHU. 5. Ha mifcTaBi oTpuMaHux pesysbTaTiB 106ynyBaTu
perpeciiiHi MoJiesli pu3rKy pO3BUTKY IicJsionepaliiiHoro remopraabMy. 6. BCTaHOBUTH PUBUK PO3BUTKY
nicyigonepauiiHoro reMmodranabMy y 3aJ1€KHOCTI Bifl BMICTY y CKJIOBUHOMY TiJli aHTionoeTuHiB (Ang-1i Ang-2) ta
BU3HAYUTU MEXKOBI PiBHi aHTIONIOETHHIB 117151 PO3BUTKY reMO(PTanbMy Npu pisHUX cTagisx [IP. O6’eKT gociiKeHHS:
niabetnyHa petuHonatis (MKX 10: H36.0). [IpenmeT nocinKeHHs: reMoQTaabM I1icJisl BiTpeOPEeTHHAJIbHUX
BTPY4aHb [IPY AiabeTHU4HIN peTHHONATI]; YyacToTa nicsonepaniinoro remopraabmy; GakTOpu pU3KKY Ta
IIPOTHO3YBaHHS MiC/sI0NepaliHOro remopraabMy; aHrionoetTnunu (Ang-11i Ang-2) ta ix naToreHeTU4Ha PoJlb y
PO3BUTKY ITiC/II0IIePalitHOr0 reMoPTaIbMy; MATEMATUIHI MOZEJIi IPOTHO3YBaHHS PO3BUTKY ITiCIIsS0NEePaLiiiHOTO

remMoQTajabmy.

2. The dissertation is dedicated to solving the current task of modern ophthalmology - increasing the effectiveness
of vitreoretinal interventions in patients with diabetic retinopathy (DR) and type 2 diabetes mellitus (T2DM) by
predicting the development of operative and postoperative hemophthalmos based on the study of the role of the
angiopoietin system. Justification of the choice of research topic. In 2018, the incidence of diabetes mellitus (DM)
in the world reached 422 million people, and their number has increased fourfold in the last 40 years alone. The
projected incidence of diabetes mellitus by 2045, according to the results of a statistical study conducted by the
International Diabetes Federation, will increase almost 1.5 times, due to which diabetes mellitus is considered one
of the main non-communicable diseases of the XX-XXI centuries. By 2030, about 440 million people aged 20-79
will have DM worldwide (7.7% prevalence). It is known that 9 out of 10 people with diabetes have T2DM.
Hemophthalmos occupies one of the first places among all intra- and postoperative injuries of the eye due to



microcirculatory disorders of both the anterior and posterior segments of the eye. The frequency of postoperative
hemorrhages in the vitreous body is 7 cases per 100,000 population annually. In patients with T2DM and existing
diabetic proliferative retinopathy (DPR), vitreous hemorrhage is the most common complication after or during
pars plana vitrectomy, occurring in 12% to 63%. The presence of intravitreal hemorrhages complicates dynamic
observation of the condition of the oculus fundus in the postoperative period and slows down reparative
processes. Angiopoietins (Ang) represent a family of growth factors that in adulthood regulate the endothelial
signaling pathway, vascular wall permeability and remodeling, and angiogenesis. Ang-1, a natural activator of
receptor tyrosine protein kinase-2 (TIE-2), is a protein of 498 amino acid residues that is approximately 60%
identical to its Ang-2 homologue. Ang-1 contributes to the maturation of vessels, has a stabilizing effect on newly
formed vessels, reduces their permeability and weakens fibrosis. It was shown that the level of Ang-1in the
vitreous body is significantly increased in DPR. On the other hand, Ang-2 is a negative modulator of TIE-2 activity
that is induced by hypoxia and ischemia and is a competitive inhibitor of Ang-1. Suppression of Ang-1by Ang-2
destabilizes the vascular network of the eye, increases sensitivity to pro-inflammatory cytokines, which increase
the permeability of the vitreoretinal barrier. Thus, in conditions of diabetic retinopathy (DR) and T2DM, a
pathological circle is formed with the participation of Ang-1and Ang-2 in the formation of vitreous
hemophthalmos. Based on the above, it is promising to establish the relationship between angiopoietins (Ang-1and
Ang-2) in DR of different stages to determine their role in hemophthalmia during vitreoretinal interventions. The
aim of the study was to increase the effectiveness of vitreoretinal interventions in patients with diabetic
retinopathy and type 2 diabetes by predicting the development of operative and postoperative hemophthalmos
based on the study of the role of the angiopoietin system. The tasks of the research were: 1. To analyze the
frequency, terms and features of the development of hemophthalmos during vitreoretinal interventions in patients
with different stages of diabetic retinopathy and T2DM. 2. To study the features of the development of
hemophthalmos and establish its risk factors when stratifying patients by gender, age, duration of the disease,
degree of T2DM compensation, and ETDRS score. 3. To investigate the content of angiopoietins (Ang-1 and Ang-2)
in the vitreous fluid of patients with DR and establish a connection with the development of postoperative
hemophthalmos. 4. To establish the relationship between the content of angiopoietins (Ang-1and Ang-2) in the
vitreous fluid with clinical, ophthalmological and laboratory indicators. 5. Based on the obtained results, build
regression models of the risk of postoperative hemophthalmos. 6. To determine the risk of postoperative
hemophthalmos depending on the content of angiopoietins (Ang-1 and Ang-2) in the vitreous fluid and to
determine the threshold levels of angiopoietins for the development of hemophthalmos at different stages of DR.
Object of research: hemorrhage into the vitreous body (IC 10: H45.0); diabetic retinopathy (ICK 10: H36.0). The
subject of the study: hemophthalmus after vitreoretinal interventions in diabetic retinopathy; frequency of
postoperative hemophthalmus; risk factors and prediction of postoperative hemophthalmus; angiopoietins (Ang-1
and Ang-2) and their pathogenetic role in the development of postoperative hemophthalmus; mathematical models
for predicting the development of postoperative hemophthalmus.
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