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2. Optimization of diagnosis and treatment of patients with diabetic macular edema and nonproliferative diabetic
retinopathy

Pedepar:

1. Y nuceprauiiiziil po60Ti BUKOHAHE BaKJIMBE 3aBJAHHS OQPTAIbMOJIOrii — PO3p06JIeHa JIiKyBaIbHO-[iaTHOCTUYHA
TaKTHKa BeJIEHHS XBOPUX 3 [1iab€TUYHMM MaKyJIIPHUM HaOPSIKOM ITPU HeNposlidepaTruBHil AiabeTU4Hil
peTrHoNartii Ha TJIi IyKpOoBOTo [liabeTy 2-ro TUIy 3aBIsKu KOMOiHalii iHTpaBiTpeasbHOro BBeLieHHs adJlibepcenTy 3
rinep6apuYHOIO OKCUTeHallielo. Y KIiHiYHOMY JOCiIKeHHi 6paB yuacTs 91 nanieHT (91 oxo) 3 fiabeTUYHUM
MaKyJiipHUM Habpsikom (IJMH) npu HenpomnidepatusHii giabetnyHiit petunonarii (HI1IP) nerkoro i cepegHbOro
CTyIleHs 3a yKpoBoro fiabety (LII) 2-ro Tumy y Biui Big 45 mo 60 pokiB, 3 HUX 56 40J0BIKiB i 52 XiHKU. MeTogoM
paHpoMmizatii Bcix xBopux 3 JMH posnoginunu Ha ABi rpynu. 1o KOHTPOJIBHOI IPyNu yBilNIO 45, a ;0 OCHOBHOI -
46 oci6. /1715 BU3HAYEHHS YMHHUKIB, 10 BIJIMBAIOTh HA KiHiYHMUY nepe6ir IMH xBopux 3 LIJ] 2-ro Tumy, Mu
KOMILJIEKCHO OLIiHWJIM OCOOJIMBOCTI 30PYy B LIUX MALi€HTIB i3 BUKOPHUCTAaHHSIM KJIiHIYHUX OPTaIbMOJIOTIYHUX i
TICUXOJIOTIYHUX, 6iOXIMIYHUX, CTATUCTUYHUX METO/IB NOCJiIKEHb, a TAKOXK OLIHUIY iXHill BIIJIMB Ha SKiCTb SKUTTS
XBOpUX. Ha OCHOBI OTpUMaHNX HAMU HaYKOBUX JAHUX 3alIPOIIOHOBAHO alroputm giarHoctvku JMH 3a HITJP nHa Tii
[1J] 2-ro TuIly, SK1il BKJIIOYAE OLIHKY KJIiHIYHUX 0COO6IMBOCTEN (KPOK 1) i3 ypaxyBaHHSM pU3UKY: TpuBasnocTi LII;
KJIiHI4Hi 06CTeXXKeHHSI: Bi3sioMeTpilo (3 BU3HaYEHHSM ['OCTPOTH 30PY Ta CBITOYYTJIMBOCTI CiTKiBKU), OITUYHY
KOrepeHTHY ToMmorpadilo (3 OLiHKOK TOBLIUH Ta 06'€MiB LIeHTPasIbHOI, apadoBeoJISIpHOI, 11epioBEOIISIPHOI 30H
ciTKiBKY, 06’eMiB MakyssipHOi 30HU d = 1 a60 3 Mmm3). Hetipo-odranbpmosioriyHa omiHka (KpoK 2) nmependadae
OIIiHIOBaHHS 30POBUX BUKJIMKAHUX IIOTEHLiaiB, a came amruityz, (PO-NO, P1-N1, N1-P2) i natentnocrei (PO, P1, P2,
N2, P3). OuintoBaHH4 sikocTi XXUTTs (SIK) (kpok 3) nossirae y BusHauyeHHi SDK, oB’s13aHoi 3i 310pOB’SIM: €MOLIifIHOTrO
(YHKLIOHYBaHHS Ta OT0 PoJli, 60JI10, KUTTE3NATHOCTI, ICUXIYHOTO i 3arajlbHOrO CTaHy 374,0poB’sl. OLiHIOBaHHS
IICUXOJIOTIYHUX 0COOINBOCTEN (KPOK 4) mependadae Bu3HauYeHHs: E-He3asexXHiCThb-TiIericTp, [-nogaTausicTb-
SKOPCTKICTb, N-THYUKiCTb-TIPSIMOJIiHIMHICTb, M-nIpakTUyHiCcTh-0ararta ysBy, Ql-pagukanizam-KOHCEPBATU3M;
TPUBOXKHUI, HEBPACTEHIUHNUIA, €TOLeHTPUYHUI TUIIM CTaBJIEHHS [0 XBOpo6u. OLiHIOBaHHS 6i0XiMiYHUX Ta
iMYHOJIOTiYHUX OCOGJIMBOCTEN (KPOK 5) NOLJIbHO IPOBOAUTH 3 YPaxXyBaHHSIM IJIiKeMii: IJ1I0Ko3a KpOBi,
KOHILIEHTPALlisl TJIIKOBAaHOTO reMOTJI00iHY; JinifeMmii: 3aranbHMil X01eCTeprH, X0JIeCTEPUH JINONPOTeiniB HNU3bKOI i
BHCOKOI LIIJIBHOCTI; IEPEKUCHOTO OKMCJIEHHS JIiMiJiB: CyIEPOKCUIIVMCMYTa3a, [JyTaTiOHPEeyKTa3a, KaTanasa;
imyHorpamu: Ig A, IL 8, IL33; ¢akropis aHriorenesy: VEGF, PLGF. TlauieHTiB KonTposbHOi rpynu 3 JMH sikysanu
admni6epcentom (Eylea ¢ipmu Bayer) onuH pa3 Ha micsip iHTpaBiTpeanpHO B 103i 2 Mr (50 MKJI) yIPOJOBX ITSITH
micsniB (5 iH'ekuiit). XBopum ocHOBHOI rpynu 3 IMH npoBoauiocs kombiHoBaHe JikyBaHHS adiibepcerntom (Eylea
¢dipmu Bayer) onuH pas Ha MicsiLp iHTpaBiTpeanbHO B 103i 2 MT (50 MKJI) BIPOJOBX 5 Micauis (3 iH'exuii) 3
IIOCWJIEHHSIM JIBOMa Kypcamu 1o 10 ceaHciB rinepbapryHoi oKcUreHaliii nepe nepioo Ta TPETbOIO iH' €KIisIMU
(excrio3unuis 45 xB, aTMocdepHUi TUCK 1,5 aTa, ra30BoI0 cyMimmio 3 95 % MeguYHOro KUCHIO). [TokazaHo, 10
eeKTUBHICTb KOMOIHOBAHOTI'O JIiKyBaHHS 3icTaBHa i3 3acTocyBaHHIM adiibepcenty (Eylea ¢pipmu Bayer)
inTpaBiTpeasnpHO B 103i 2 Mr (50 MKJI) yripoioBX 5 micsiB (5 iHekuiit). [Tpornos nepe6iry IMH y xBopux Ha L[] 2-
ro TUIy OOYMOBJIEHUI 06’€MOM LIEHTPaJIbHOI 30HM CiTKiBKU (-0,632), TpuBanictio 11]1 (-0,296), piBHEM I1I0KO3U
Kposi (0,161), M-ipakTuyHicTio-6araToto yssoto (-0,095), koedinientom areporeHHocTi (KA) (-0,091). Cpustume
[TOKPALEHHIO TOCTPOTH 30PyY B nauieHTiB 3 JIMH 3HMKEHHS PiBHSA [VIIOKO3U KPOBI, TOJi SIK [1I€PEMKOIKATUME:
361sIbII€HHS 00'€My LIeHTpasIbHOI 30HHU CiTKiBKU, TpUBAoCTi nepebiry LIJI, M-npakTU4HOCTi-6araToi ysBu,
KoeillieHTa aTeporeHoCTi. [[pakTH4He 3HaYEHHS] OTPMMAHUX PE3YJbTATIB [10JISITA€ B MOJIIMIIEHH] SKOCTi
niarHoctuku JMH 3a HITJIP 3aBasKy BIPOBaIKEHHIO aJITOPUTMY 1ialrHOCTUKM [1iabETUYHOIO MaKyJISIPHOIO
HaOPSIKY, KU NOJATKOBO IO YNHHUX CTAHJAPTIB BKJIIOYA€: HEOOXiAHICTh BU3HAYEHHS 30POBUX BUKJIMKAHUX
MIOTEHL1[iaIiB; iMyHOTpaMHu, IIepeKNCHOrO OKUCIICHHS JIiMifiB i pakTopiB aHrioreHe3y; OiHIOBaHHS SIKOCTI KUTTS,
[IOB’SI3aHOI 3i 3IOPOB’sIM; BUBHAYEHHSI 0COOJIMBOCTEN BHYTPIlIHbOI KADTUHU XBOpoOU. HoBuii c110ci6 JTikyBaHHS
xBopux 3 JMH 3a HITJIP, saxuil nossrae y noefHaHHi JikyBaHHs adraibepcentom (Eylea ¢pipmu Bayer) onuH pas Ha
Micslp iHTpaBiTpeasbHO B 103i 2 Mr (50 MKJI) YIIPOJOBK TPbOX MicsLiB (3 iH'eK1ii) 3 NocHIeHHIM IBOMAa KypcaMu 10

10 ceaHciB rinepbapryHOi OKCHTreHallil I1epes epuIolo Ta TPETHOIO iH'€KLISIMH, IO CYTTEBO MiBUILYE SIKICTh



JIiKYBaHHS Ta CKOPOYye TepMiHM JliKyBaHHS. [Ipy NporHo3yBaHHi xapakrepy nepeb6iry JIMH 3a HITJIP 060B’13K0BUM
€ OLIiHIOBaHHS TpUBaJoCTi nepebiry LIJI, piBHS I71I0KO3U KPOBi, 00’€éMy LIEHTPaIbHOI 30HU CiTKiBKY, M-

IIPaKTUYHOCTi-6araToi ysiBY, KoeQillieHTa aTepOreHHOCTI

2. In the thesis, an important problem of ophthalmology was solved - a therapeutic and diagnostic tactic was
developed for the management of patients with diabetic macular edema and non-proliferative diabetic retinopathy
against the background of type 2 diabetes mellitus using the combination of hyperbaric oxygen therapy (HBOT)
with intravitreal administration of aflibercept. The clinical study involved 91 patients (91 eyes) with diabetic
macular edema (DME) and mild to moderate non-proliferative diabetic retinopathy (NPDR) at type 2 diabetes
mellitus (DM) background, ages range from 45 to 60 years old, 56 males and 52 females. Using randomization
method, all patients with DME were divided into two groups. The control group included 45, and the main group -
46 patients. To determine the factors that affect on the clinical course of DME in patients with type 2 diabetes, we
performed a comprehensive assessment the features of sight in these patients using clinical ophthalmological and
psychological, biochemical, statistical research methods, and also explored their impact on the quality of life of
patients. On the obtained scientific data we proposed the algorithm for diagnosis of NPDR-associated DME against
the background of type 2 DM, which includes an assessment of clinical features (step 1) with consideration for the
risk: duration of DM; clinical examinations: visiometry (with determination of visual acuity and photosensitivity of
the retina), optical coherence tomography (with assessment of thicknesses and volumes of the central,
parafoveolar, perifoveolar regions of the retina, volumes of the macular part d = 1 or 3 mm3). Neuro-
ophthalmological assessment (step 2) involves the assessment of visual evoked potentials, namely amplitudes (PO-
NO, P1-N1, N1-P2) and latencies (PO, P1, P2, N2, P3). Quality of life (QoL) assessment (step 3) consists of health-
related QoL determining: emotional functioning and its role, pain, vitality, mental and general health. Assessment
of psychological features (step 4) involves the determination of: E-independence-subordination, I-passivity-
rigidity, N-flexibility-straightforwardness, M-pragmatic-luxuriance, Ql-radicalism-conservatism; anxious,
neurasthenic, egocentric types of attitude to the disease. Assessment of biochemical and immunological features
(step 5) should be carried out with the consideration of glycemia: blood sugar, concentration of glycated
hemoglobin; lipidemia: total cholesterol, low- and high-density lipoprotein cholesterol; lipid peroxidation:
superoxide dismutase, glutathione reductase, catalase; immunograms: Ig A, IL-8, IL-33; angiogenesis-related
factors: VEGF, PLGF. Patients in the control group with DME were treated with aflibercept (Eylea, Bayer) once a
month intravitreally at a dose of 2 mg (50 pl) within five months (5 injections). Patients of the main group with DME
were treated with aflibercept (Eylea, Bayer) once a month intravitreally at a dose of 2 mg (50 pl) within 5 months (3
injections) in combination with the two courses of 10 sessions of hyperbaric oxygen therapy before the first and
third injection (45-minute exposure, atmospheric pressure 1.5 ATA, gas mixture with 95% medical oxygen). It has
been shown that the effectiveness of combined treatment is comparable to the aflibercept (Eylea, Bayer)
intravitreally at a dose of 2 mg (50 pl) within 5 months (5 injections). The prognosis of the DME course in patients
with type 2 diabetes is determined by the volume of the central region of the retina (-0.632), duration of diabetes (-
0.296), blood glucose level (0.161), M-practicality- luxuriant imagination (-0.095), atherogenicity coefficient (AC) (-
0.091). In DME patients the lowering of blood sugar level will contribute to the improvement of visual acuity, while
the following will deteriorate: an increase in the volume of the central region of the retina, the duration of the DM,
M-pragmatic-luxuriance imagination, and the atherogenicity coefficient. The practical importance of the obtained
results lies in the improvement of the diagnostic quality of NPDR-associated DME due to the implementation of
the algorithm for the diagnosis of diabetic macular edema, which, in addition to the current standards, includes:
determination of visual evoked potentials; immunograms, lipid peroxidation and angiogenesis factors; assessment
of health-related quality of life; determination of the features of intrinsic pattern of the disease. A new therapy
method for patients with DME in NPDR, which consists in a combination of treatment with aflibercept (Eylea,
Bayer) once a month, intravitreally, at a dose 2 mg (50 pl) within three months (3 injections) with an additional two
courses of 10 sessions hyperbaric oxygen therapy before the first and third injections, is significantly increases the
quality of treatment and shortens the duration of the therapy.
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