AHOTAIIA

Anighanos 1. C. IlporHo3yBaHHS PpO3BUTKY  JiaO€TUYHOI pETHHONATIi Ta
npoiTakTHKa 1HBAIAU3YIOUMX OYHUX YCKJIAJHEHb Yy MAIlI€HTIB 3 IlyKPOBUM J11a0eTOM
npyroro tuny — Kasmidikariiiina HaykoBa mparis Ha IpaBax pyKoOITUCY.

JlucepTariis Ha 3700yTTs CTyIeHs JoKkTopa ¢inocodii 3a criermiaibHicTio 222 —
«Menmuiaay, 22 — «OX0poHa 310pOB’s». — J{HIMPOBCHKUI Oep>KaBHUN METAYHUN
yHiBepcuteT MO3 Ykpainu, Juinpo, 2023.

Juceprailis NpPUCBSYEHA BUPIMICHHIO AaKTyaJIbHOIO 3aBAaHHS CY4YacHOI
opTanbMoJOrii — yJOCKOHAJEHHIO pPaHHbOI JIaTHOCTUKHA  PO3BUTKY Ta
nmporpecyBaHHs aiadeTudHoi petuHonatii ([IP) y mamieHTiB 13 IiykpoBUM AiabeToM
2 tuny (I1/12) Ha OCHOBI KOPEJISIIIIHHOTO aHaNI3y 3B’SI3KYy YpaXKEHHSI OpraHy 30py 3
YpaKEHHSM 1HIIIUX OpraHiB-MillIeHEeH.

OO0rpynTyBaHHsi BUOOPY TeMH aocjigkeHHs. IlykpoBuii miaber €
€M1JIEMI€I0 CBITOBOTO MacilTaly 13 3HAYHOIO 3aXBOPIOBAHICTIO Ta CMEPTHICTIO. 3a
nanumu BOO3, xBopoba 30UIbIIye CMEPTHICTh y 2-3 pa3w, BaroMo CKOPOYYE
TPUBAJICTh KUTTS Ta BXOAUTH AO TPIAKMU MATONOrIH 13 HAWUOUIBIIMM pPHU3UKOM
iHBanmiau3amii Ta cmeptHocti. Y 2000 pormi y cBiTi HapaxoByBajocs Oums 151
MIJTEHOHIB 0¢10, XBOpUX Ha IyKpoBHii n1adet, y 2010 pori — 285, y 2021 pomi — 537
JIOPOCIUX 0C10, TOOTO KUIBKICTh MAlll€EHTIB KOXH1 12-15 pokiB moaBoroethes. J[o
2040 poky MPOTHO3YETHCS 3PICT 3aXBOPIOBAHOCTI 11a0eTOM J10 642 MIJIBIOHIB 0Ci0.
B TemnepiiHiii yac XBopi Ha IyKpoBUM AiabeT ckiaaaroTh npuonuszno 10% yciei
nonynsuii moged. 3a ganumu MinictepctBa OxopoHu 310poB’st YKpaiHu, B
TEMEePIITHIN Yac B JepkaBi HapaxoByeThest Outst 1 minbitona 300 TUCSY MAIlIEHTIB 13
1ykpoBUM diabeToM, 3a Matepianamu International Diabetes Federation Atlas (10"
edition) po3paxyHkoBa KUIBKICTh TAIli€HTIB B YKpaiHi 13 ypaxyBaHHAM
HEJIIarHOCTOBAHUX BUIAJKIB TiepeBuInye 2,35 minbitona oci6. Bimomo, mo 9 3 10
JIIOJIeH, 110 XBOPIIOTh HA IIYKPOBUH A1a0eT MaroTh Aia0eT 2-r0 TUIY.

dopMyBaHHS YCKIAIHEHb TIPHU IIYKPOBOMY J1a0€Ti 0OYMOBJICHO PO3BUTKOM

J1a0eTUYHOI aHTiomaTii — TeHEepali30BaHOI0 MOPA3KOI0 KPOBOHOCHUX CY/AHH SIK Ha



PiBHI MIKPOILUPKYJISTOPHOTO pycia (MIKpoaHrionarii), Tak 1 CyJuH CEPEIHbOTrO 1
KPYMHOTO Kaniopy (MakpoaHTriomnarii), o NpU3BOAUTD 0 YPAXKEHHS Py OpTraHiB-
MIIIEHEH, TaKuX SIK OpraH 30py, HUPKH, IIEHTpaJibHa HEPBOBA CHUCTEMA, HWXHI
KiHIiBKM Ta 1H. JliabeTnyHa peTWHONATIS — XapakTepHE MIKPOCYINHHE
YCKJIAAHEHHS I[yKPOBOro Jia0eTy, II0 € CaMOI0 YacTOI MPUYMHOIO CIIMOTH Y
nopociux y Bii 20-74 pokiB y po3BuHyTHX KpaiHax. Cepen QaxrTopiB, sKi
BUKIIMKAIOTh PO3BUTOK Ta MPOTrpeCcyBaHHs A1a0ETUYHHMX aHTIONAaTiid, HaWOLIbII
BUBUYCHHMMH  BB@XKAIOThCA  HACTYIHI:  METa0OJIIYyHI, TIeMOJAMHAMIYHI  Ta
reMOPEOJIOTTYHI.

Po3yMiHHS 11a0€TUYHOI peTUHONATII SIK MPOSIBY CUCTEMHOIO 3aXBOPIOBAHHS
CHpUsi€ MOUTYKY KJIIHIYHUX Ta 11IarHOCTUYHUX MapKepiB, IPOTHO3yBaHHIO PO3BUTKY
TSOKKAX OYHUX YCKJIAIHEHb Ta BU3HAYEHHIO ONTHUMAIbHOI TAKTHUKU JIIKYBaHHS
XBOpUX Ha IyKpoBuil miaber. BpaxoByrouum Toi (akT, 1m0 IyKpoBHM iabeT
IPU3BOJIUTH J0 F€HEPATi30BaHUX 3aralbHOCOMaTUYHUX MIKPO- Ta MaKpOCYJUHHHUX
YCKIIQJHCHb Ta MOJIMBICTH 32 JIOTIOMOTOI0 O(TaabMOCKOIii OYHOTO AHA IN VIVO
OIIIHUTH CTaH MIKPOIUPKYJISITOPHOTO pycia CITKIBKH, OaraTbMa BYCHHUMH
Nia0eTUYHA PETUHONATIS PO3TJSHAAEThCS SIK MPEAUKTOp Ta (HAKTOp PUBUKY
YpaKEHHS 1HIIMX OpraHiB-MiIIeHEH I[yKpoBoro niadery. BBakaerbcs, 1m0 OIliHKA
MIKPOCYIMHHHX 3aXBOPIOBaHb Ma€ OyTH YaCTMHOIO PYTHMHHOI KJIIHIYHOT MPAKTUKU
cepell XBOpUX Ha IyKPOBHI1 1a0eT, OTpUMaHi JIJaHi MPONOHYIOTh NPOCTUH, 3pYUHUI
1 JIIEBUI METOJ| JIJIsl TIOKPAIEHHS MPOTHO3YBAHHSA PU3UKY MOPIBHSHO 3 OLIBIIT
JOporuMu OioMapkepaMy Ha OCHOBI aHaJli31B KpOB1 00 HEIHBa3UBHUMU METOJIAMU
Bi3yasizallii JJIsl Kpamoro BUOOPY TAKTUKH NPO(UIAKTUYHMX 3aXOJIB Ta IUIaHY
JIKyBaHHS.

Pu3uk po3BUTKY CIIINOTH Yy XBOPUX HA LYKPOBUH niader y 25 pa3iB BUILE Y
MOPIBHSHHI 13 3JI0POBUMHU 0COOaMU. [HBaIITHICTh 110 30PY BIAMIYAETHCS OUTBII HIXK
y 10% xBopHX Ha IyKpOBHil miaderT.

VY3aranbpHIOIOYH BUIIEBKA3aHE, BBAKAEMO JIOIIIBHAM MPOBEICHHS HAYKOBOT

poOOTH 3 METOI0 VYAOCKOHAJIEHHS pPaHHBOI JIarHOCTUKM Ta BU3HAYCHHS



ONTHUMAJIbHOI TAaKTUKH CIIOCTEPEKEHHS 1 JIIKYBaHHSA 1a0eTUYHOI pEeTHHOMATIl y
MAI[EATIB 3 I[yKPOBUM J/11a0€TOM 2 THUITY.

Meta pocaigseHHs: TIPOrHO3YBaHHSI PU3MKY PO3BUTKY Ta MPOrPECYBAHHS
n1abeTUYHOI peTHMHOMATIi HAa OCHOBI KOPEJSAIIHOrO aHai3y 3B’SI3KYy YpasKeHHs
OpraHy 30py 3 YpaXEHHSM IHIIMX OpPraHiB-MillICHEH Yy TMAaIl€HTIB 13 IIYKPOBUM
n1abeToM 2 TUIy.

3aBIaHHSA TOCJIIZKEHHS !

1. BuBuuTH cTaH, TMHAMIKY, TEHJEHIII1 1HBaJIITHOCTI BHACIIAOK A1a0ETHIHOT
peTuHonaTii B YKpaiHi

2. IlpoanamizyBaTu OCOOJMBOCTI Ypa)kKeHHS OpTaHiB-MillIeHEH, TSKKICTb,
TPUBAJICTH IyKPOBOTO Jl1a0eTy, HEOOX1IHICTh B IHCYJIIHOTEpAIil y
MAII€HTIB 3 11a0ETUYHOIO PETUHOMATIEI0

3. JlocmiauTy Kopesiiio MPoMikK HasSBHICTIO 11a0CTUYHOI peTUHOIIATIT Ta
YpaKEHHSIM 1HIIMX OpraHiB-MillIeHEH!, TIKKICTIO, TPUBAIIICTIO IIyKPOBOTO
niabeTy Ta HeOOXIJHICTIO 1HCYJIIHOTepanii

4. BusHauutu (pakTOpu PU3MKY PO3BUTKY Ta MIPOrPECYBAHHS 11a0€TUYHOT
peTuHonaTii y Mali€eHTIB 3 IYKPOBUM /11a0eTOM 2 TUITy HAa OCHOBI HasiBHOCTI
ypa)KeHb IHIIUX OPraHiB-MIIIEHEH IyKPOBOTO Jl1a0eTy

5. JlocmiguT 0cOOIMBOCTI JIOKATBHOT T€MOJIMHAMIKHM OPOITH Ta OYHOTO
s0JIyKa y Mali€HTIB 3 11a0€TUYHOT pETUHONATIEIO

6. Po3poOuTH 1OMOBHEHHS IO MPOTOKOJY CIIOCTEPEKEHHS Ta JIIKYBaHHS

N1a0ETUYHOI PETUHOMNATII Y MALIEHTIB 3 IyKPOBHUM J11a0€TOM 2 TUITY 3

ypaxyBaHHSM BIUIMBY BU3HAYEHUX (PAKTOpIB

06 ’exm docnioacenns: niadernuna perunomnaris (MKX 10: H36.0).

Ilpeomem  Oocniodcenusa: JIIaTHOCTHKA PO3BUTKY 1 MPOrpPEeCyBaHHS
J1a0CTUYHOI pEeTUHOMATIT MPHU IyKPOBOMY Jia0eTi 2 THIy; acoriarlis ypaKeHHS
OpraHiB-MillleHe! IIyKpOBOTO /Iia0eTy 13 M1a0€TUYHO PETUHOMATIEI, MTOPYIICHHS
JOKaNbHOI TeMOJMHAMIKM OKa Ta OpOITM Ha PIZHUX CTajisfax Ala0eTHYHOl
peTHHONATII.

Memoou oOocniddicenns. 3aranbHOKIIHIYHI (TpuBamicth I[[JI2, cran Ta



KOMIIEHCAI[is BYIJIEBOAHOTO OOMiHY, KOHCYJbTAIll CYMIXHHUX CHEI[aNiCTIB -
CHJIOKpUHOJIOTa, HedpoJiora, HEBpOIaToiora, Kapiaiojora, CyJIHHHOTO Xipypra),
opTaabMOJIOTIuHI  (BI3OMETpis, MepUMETpis, pedpakTOMETpis, TOHOMETPIs,
010MIKpOCKOITisl, TOHIOCKOMIS, 0()TaTbMOCKOIIiS, ONITUYHA KOTEPEeHTHA ToMOoTpadis,
dboTorpadyBaHHsS OYHOTO JHA), CTATUCTUYHI Ta MAaTEMATHUYHI.

HaykoBa HOBH3HAa OTPMMAaHUX pe3yJIbTATIB.

[IpoBeneHo aHami3 emMmiAeMIONOTIYHOI CHUTYyaIlli 1HBAIIIHOCTI TO 30Dy,
0OyMOBJICHOI ITYKPOBUM J1a0€TOM, BHBYEHI PO3MOBCIO/KCHICTh, JIUHAMIKA,
TEHJEHI1i 1HBAJIITHOCTI BHACIIIOK Jla0eTUYHOI peTnHomnatii. Bopogosx 15 pokis
CIIOCTEPEKEHHS BIMIYAIUCh KOJIMBAHHS IHTEHCUBHOTO MOKA3HUKA B JI1alla30H1 B
0,13 na 10 tuc. y 2006 1 2008 poi 10 0,22 y 20101 0,20 y 2015 pokax 13 3arajibHOIO
TEHJICHIII€I0 10 30epexkeHHs mokazHuka Ha piBHi 0,17 (0,16 — 0,19) Ha 10 TuC.
JIOPOCJIOr0 HacelieHHA. BigmidaeThcsi 3HAYHE 3pOCTaHHS PIBHS HAKOMUYEHOI
IHBAJIITHOCT1 BHACIIAOK aia0eTHYHOI peTHHOMAaTii 3a 15 pOKIB CIOCTEPEKECHHS,
Maitke y 2,5 pa3u. BuzHaueHo, 1110 mUTOMA Bara CIIMUX Ta c1a0030pHUX BHACIIIOK
J1abeTHYHOI peTuHoNaTii (0ci0 3 IHBAIIHICTIO MIEPIIIOi 1 IPYTOi TPYIK) BUIIE, HIXK
B 3arajibHIi CYKYMHOCTI XBOpHX, SIKMM BIiepuie Oyja BU3HA4Y€HA 1HBAJIIAHICThH MO
30py, IO CBIIYUTH MPO TSKKICTH JOCHTIKYBAHOT MATOJIOTI.

JIOMOBHEHO TEOPETUYHI 3HAHHSA II0JI0 OCOOJMBOCTEH IATOTCHE3Y
YCKJIaJIHEHb IyKPOBOTO J11a0eTy 2 TUIY. 3a pe3yJibTaTaMu KOPEJAILIHHOTO aHalli3y,
ROC-ananizy Ta moKa3HUKIB BITHOIIICHHS IIAHCIB MPOMIXK HAsSBHICTIO J1a0CTHIHOT
peTUHOMaTii Ta YpaKEeHb IHIIMX OpraHiB-MIIIEHEH I[yKpPOBOro J1a0eTy
BCTAHOBJICHO, III0 HAHOUIBIII XapaKTEPHUMHU Ta 3HAYYIIUMHU (DAKTOPAMU PU3UKY JJIs
IIOTO OYHOTO YCKJAJAHEHHS € HasBHICTh TsoKkoi ¢opmu LI/, iHCymiHOTEeparmis,
HasBHICTh AlabeTnyHOoi HedpomnaTii 3-5 CT., XpOHIYHOT HUPKOBOI HEJOCTATHOCTI
OyIb-sKOi CTajil, aHrionaTii HIKHIX KIHIBOK 2-3 CT., Ta TPUBAIICTH IIYKPOBOTO
niabety moHas 8 pokiB. CraOkuii TO3UTUBHUN KOPEISAIIHHUN 3B’ 130K BUSBIICHO MIXK
PO3BUTKOM [11a0€TUYHOI PETHHOMNATIi Ta IMIEMIYHOI XBOpPOOOIO cepus 1
TiNepTOHIYHOIO XBOPOOOIO. oo BIPOT1THOCTI MPOTrPECYBaHHS

HemnpostidepaTuBHOI PopMHu T1a0€TUUHOT peTHHONATIT y IpostiepaTuBHY HOpPMY TO



CYTTEBY 3arpo3y CTaHOBWJIM HASBHICTh Yy TMalll€HTa TSHKKOI (OPMHU I[yKPOBOTO
niabeTy Ta TSHKKOTO Ypa)X€HHS HUPOK y BUTIIAMI MiabeTruHoi HedpomnaTii 3-5 cT. 1
XPOHIYHOI HUPKOBOI HEJIOCTATHOCTI.

YTOYHEHO HAayKOBi JaHi 010 OCOOIUBOCTEHN JTOKAIBHOI TEMOJUHAMIKH OKa
Ta OpOITH XBOPHUX HA IYKpPOBHH 1ia0eT 2 TUMy: TPU OOCTEKEHHI METOJIOM
yIBTPa3BYKOBO1 Joruieporpadii BU3HAYAETHCS YIOBUIBHEHHS JIHIMHOI MIBUIKOCTI
KPOBOTOKY B OUHIN apTepii, HEHTpalbHIM apTepii CITKIBKH Ta 3aJHIX KOPOTKUX
[UAJIIApHUX apTepisX Ta 301IbIICHHS MyJIbCOBOTO 1HACKCY Ta 1HJEKCY PE3UCTUBHOCTI
CYJIMH y MAIl€HTIB 3 J11a0€TUYHOIO PETUHONATIEI0. 13 MAKCUMAIbHUMH 3MIHAMH Y
npoJidepaTuBHINA CTali.

IIpakTH4HA 3HAYMMICTHL OTPMMAHHUX Pe3yJIbTATIB.

B pesynbrari mpoBeneHOro IOCTIIKEHHS BH3HAYCHI HAWOUIbII 3HAYYIII
3arajJbHOCOMATUYHI (H)aKTOPU PHU3UKY PO3BUTKY J1a0CTHUYHOI pPETHHOMATII Yy
NAIliEHTIB Ha IyKPOBHH aia0beT 2 TUIy, a came: HasBHICTh Tsokkoi (opmu LT (OR
= 5.79, 95% CI 3.26-10.25), notpeda B incyninorepanii (OR 6,1; 95 % CI 3,40-
10,93), HasBHicTh giadetnunHoi HeponaTii 3-5 ct. (OR 17,34; 95 % CI 4,94-60,83),
XPOHIYHOT HUPKOBOI HemocTaTHOCTI Oyab-skoi cramii (OR 6,88; 95 % CI 3,66-
12,94), anriomatii HHKHIX KIHIIBOK 2-3 CT., Ta TPUBAIICTh IIyKPOBOI'O aiabeTy
noHaj / poKiB.

[Ipu mocnikeH1 JIOKaJbHOI TeMOJAMHAMIKA OKa Ta OpOITH BCTAHOBJIIEHO
YIOBUIHHEHHS JHIAHOI MIBUAKOCTI KPOBOTOKY B OYHIM aprepii, IEHTpalbHIN
apTepli CITKIBKA Ta 3aJHIX KOPOTKMX ULWJIapHUX apTepisix Ta 30UIbIICHHS
MyJIbCOBOT'O 1HAEKCY Ta 1HAEKCY PE3UCTUBHOCTI CYJUH Y MAIIE€HTIB 3 J11a0€TUYHOIO
PETUHOMATIEO 13 MAKCUMAILHUMU 3MiHAMH Yy TIpoJiipepaTuBHii cTamii.

Ha ocHOB1 oTpuMaHUX JJaHWX 3allPOTIOHOBAH1 JIOMOBHEHHS IIOAO JA1F0YOTO
IPOTOKOJTY 0OOCTEKEHHS 1 JIIKYBaHHA MAIIEHTIB Ha IIyKpoBuil a1adbetr 2 tuny (Hakas
MO3 Vkpainu Ne 1118 Big 21.12.201), a came 3a HasBHICTIO BKa3aHUX (DaKTOPiB
PHU3HKY YTOUHEH1 MOKa3aHHs JUIsl KOHCYJIbTallll JTiKapsa-0PTaibMOJI0ra, pO3MINPEHHS
00CSATY THCTPYMEHTAJIBHUX JIOCIIPKEHb OpraHy 30py.

Iyo6aikanii. OcHOBHI pe3yibTaTu aucepraiii BukiaaeHi B 10 HaykoBuX



npaisix. 3 HuX 4 poOoTH — CTaTTi B HAYKOBUX KypHalax, BinnoBigHo a0 «llepemiky
HayKOBUX ()aXOBHX BHJIaHb YKpaiHH, B SIKHX MOXYTh IyOJIIKYBAaTHCS pe3yJbTaTh
JTYcepTalifHuX poOIT Ha 3J00YTTS HAYKOBUX CTYIEHIB JOKTOPA 1 KaHIUaTa HAyK»,
yci cTaTTl OMyOIiKOBaH1 y BUJAHHSX, 110 BXOAATH 0 HAyKOBOi1 0asu Scopus; 6 —
Te3W Yy MaTepiajaX HayKOBO-IPAKTUUYHUX KOH(QEpEeHIlH, y TOMy 4YHCIl 3
MDKHAPOJIHOIO Y4acTIO.

Kniowuosi cnoea: nponigpepamuena i Henponihepamusua Oiabemuyna
pemunonamis, yykposuii diabem 2 muny, Oiabemuyna Hepponamis, XpOHIUHA
HUpKo8a Hedocmamuicms OiabemuyHa aHeionamis, 2inepmoniuHa Xxeopooba,

iwemiuna xeopoba cepysl, IHCYIIHOMEPAnis, IHBATIOHICb O 30DY.



ANNOTATION

Alifanov L.S. Prediction of the development of diabetic retinopathy and
prevention of disabling eye complications in patients with type 2 diabetes -
Qualifying scientific work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 222 -
"Medicine", 22 - "Health Care". - Dnipro State Medical University of the Ministry
of Health of Ukraine, Dnipro, 2023.

The dissertation is devoted to solving of the current task of modern
ophthalmology - to improve the early diagnosis of the development and progression
of diabetic retinopathy (DR) in patients with type 2 diabetes mellitus (T2DM) based
on the correlation analysis of the connection between damage to the organ of vision
and damage to other target organs.

Diabetes mellitus is a global epidemic with significant morbidity and
mortality. According to the WHO, the disease increases mortality by 2-3 times,
significantly shortens life expectancy and is among the top three pathologies with
the greatest risk of disability and mortality. In 2000, there were about 151 million
people with diabetes in the world, in 2010 - 285, in 2021 - 537 adults, that is, the
number of patients doubles every 12-15 years. By 2040, the incidence of diabetes is
predicted to increase to 642 million people. Currently, diabetes patients make up
approximately 10% of the entire human population. According to the Ministry of
Health of Ukraine, there are currently about 1 million 300 thousand patients with
diabetes in the country, according to the materials of the International Diabetes
Federation Atlas (10th edition), the estimated number of patients in Ukraine,
including undiagnosed cases, exceeds 2.35 million persons It is known that 9 out of
10 people with diabetes have type 2 diabetes.

The formation of complications in diabetes mellitus is due to the development
of diabetic angiopathy - a generalized lesion of blood vessels both at the level of the
microcirculatory level (microangiopathy) and medium and large vessels

(macroangiopathy), which leads to damage to a number of target organs, such as the



organ of vision, kidneys, central nervous system, lower limbs, etc. Diabetic
retinopathy is a typical microvascular complication of diabetes, which is the most
common cause of blindness in adults aged 20-74 years in developed countries.
Among the factors that cause the development and progression of diabetic
angiopathy, the most studied are the following: metabolic, hemodynamic, and
hemorheological.

Understanding diabetic retinopathy as a manifestation of a systemic disease
contributes to the search for clinical and diagnostic markers, predicting the
development of severe eye complications and determining the optimal treatment
tactics for patients with diabetes. Considering the fact that diabetes leads to
generalized general somatic micro- and macrovascular complications and the
possibility to assess the condition of the microcirculatory channel of the retina with
the help of fundus ophthalmoscopy in vivo, many scientists consider diabetic
retinopathy as a predictor and risk factor for damage to other target organs of
diabetes. It is believed that the evaluation of microvascular diseases should be part
of routine clinical practice among patients with diabetes, the obtained data offer a
simple, convenient and inexpensive method to improve risk prediction compared to
more expensive biomarkers based on blood tests or non-invasive imaging methods
to better choose the tactics of preventive measures and treatment plan.

The risk of developing blindness in patients with diabetes is 25 times higher
than in healthy individuals. Visual impairment is noted in more than 10% of patients
with diabetes.

Summarizing the above, we consider it expedient to carry out scientific work
with the aim of improving early diagnosis and determining the optimal tactics of
observation and treatment of diabetic retinopathy in patients with type 2 diabetes.

The aim of the study: prediction of the development and progression of
diabetic retinopathy based on the analysis of the relationship between damage to the
organ of vision and damage to other target organs in patients with type 2 diabetes.

Objectives of the study:

1. To study the prevalence, dynamics, trends of disability due to diabetic



retinopathy in Ukraine

2. To analyze the features of target organ damage, severity, duration of
diabetes, the need for insulin therapy in patients with type 2 diabetes with the
presence of diabetic retinopathy

3. To investigate the correlation between the presence of diabetic retinopathy
and damage to other target organs, severity, duration of diabetes and the need for
insulin therapy

4. To determine risk factors for the development and progression of diabetic
retinopathy in patients with type 2 diabetes based on the presence of lesions of other
target organs of diabetes

5. To investigate the features of local hemodynamics of the orbit and eyeball
in patients with diabetic retinopathy

6. To develop additions to the protocol of observation and treatment of
diabetic retinopathy in patients with type 2 diabetes, taking into account the
influence of certain factors

The object of the study: diabetic retinopathy (ICD 10: H36.0).

Research subject: diagnosis of development and progression of diabetic
retinopathy in type 2 diabetes; association of damage to the target organs of diabetes
with diabetic retinopathy, disorders of local hemodynamics of the eye and orbit at
different stages of diabetic retinopathy.

Research methods: general clinical (duration of T2DM, state and
compensation of carbohydrate metabolism, consultations of related specialists -
endocrinologist, nephrologist, neuropathologist, cardiologist, vascular surgeon),
ophthalmological (visometry, perimetry, refractometry, tonometry, biomicroscopy,
gonioscopy, ophthalmoscopy, optical coherence tomography, fundus photography),
statistical and mathematical.

Scientific novelty of the obtained results.

The epidemiological situation of visual disability caused by diabetes was
analyzed, the prevalence, dynamics, and trends of disability due to diabetic

retinopathy were studied. Over the 15-year period of observation, there is a



fluctuation of the intensive indicator were noted in the range from 0.13 per 10
thousand in 2006 and 2008 to 0.22 in 2010 and 0.20 in 2015 with a general tendency
to maintain the indicator at the level of 0.17 (0, 16 — 0.19) per 10,000 adult
population. There is a significant increase in the level of accumulated disability due
to diabetic retinopathy over 15 years of observation, almost 2.5 times. It was
determined that the specific weight of the blind and partially sighted due to diabetic
retinopathy (persons with disabilities of the first and second groups) is higher than
in the general population of patients who were diagnosed with visual disability for
the first time, which indicates the severity of the studied pathology.

The theoretical knowledge about the features of the pathogenesis of
complications of the type 2 diabetes mellitus has been supplemented. According to
the results of the correlation analysis, ROC-analysis and odds ratio analysis between
the presence of diabetic retinopathy and lesions of other target organs of diabetes it
was established that the most characteristic and significant risk factors for this eye
complication are the presence of a severe form of diabetes, the need for insulin
therapy, and the presence of diabetic nephropathy of the 3-5th degree, chronic renal
failure of any stage, angiopathy of the lower extremities of the 2nd-3rd degree, and
the duration of diabetes over 8 years. A weak positive correlation was found between
the development of diabetic retinopathy and coronary heart disease and
hypertension. With regard to the probability of progression of the non-proliferative
form of diabetic retinopathy to the proliferative form, the presence of a severe form
of diabetes and severe kidney damage in the form of diabetic nephropathy of the 3-
5th degree and chronic renal failure in the patient constituted a significant threat.

Scientific data on the peculiarities of the local hemodynamics of the eye and
orbit of patients with type 2 diabetes mellitus have been clarified: during the
examination by the ultrasound method, a slowing of the linear velocity of blood flow
in the ophthalmic artery, central retinal artery, and posterior short ciliary arteries and
an increase in the pulse index and vascular resistance index in patients with diabetes
have been determined retinopathy, with maximum changes in the proliferative stage.

Practical significance of the obtained results.



As a result of the study, the most significant general somatic risk factors for
the development of diabetic retinopathy in patients with type 2 diabetes were
determined: the presence of a severe form of diabetes (OR = 5.79, 95% CI 3.26-
10.25), the need for insulin therapy (OR 6.1; 95% SI 3.40-10.93), the presence of
diabetic nephropathy 3-5 stage (OR 17.34; 95% CI 4.94-60.83), chronic renal failure
of any stage (OR 6.88; 95% CI 3.66-12.94), angiopathy of lower extremities 2-3
stage, and the duration of diabetes over 7 years.

According the examination of the local hemodynamics of the eye and orbit, a
slowing of the linear velocity of blood flow in the ophthalmic artery, central retinal
artery, and posterior short ciliary arteries and an increase in the pulse index and
vascular resistance index were found in patients with diabetic retinopathy with
maximal changes in the proliferative stage.

Based on the received data, additions to the current protocol for the
examination and treatment of patients with type 2 diabetes (Order of the Ministry of
Health of Ukraine No. 1118 of 12.21.2011) are proposed, namely, according to the
presence of the specified risk factors, the indications for the consultation of an
ophthalmologist, the expansion of the volume of instrumental examinations of the
organ vision.
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