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Jlpo30oosé B.O. Ontumizaiis 1arHOCTUKK Ta JIIKyBaHHS J11a0€THYHOTO
MaKyJIIpHOTO HaOpsAKy 3a HempoiidepaTUBHOI Mia0E€TUYHOI pETUHOMATII. —
KBamidikariitHa HaykoBa Ipailsi Ha MpaBax PyKOIHCY.

Jlucepraiiisi Ha 3100yTTS HAyKOBOTO CTYIEHS JOKTOopa (igocodii, ramyss
3HaHb 22 «OX0poHa 37I0pOB’s1», CHEIiaNnbHICTh — 222 «Meaunnnay. — MiHICTepCTBO
OXOPOHM 3/10pOB’sl YKpainu, JIHIIPOBCHKUI JNep)KaBHUN MEAUYHUN YHIBEPCHUTET,
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HuceprauiitHy poO0Ty BUKOHaHO Ha Kadeapi odraapMonorii JHIMpOBCHKOTo
JIEP’KaBHOTO MEIMYHOTO YHIBEPCHUTETY.

VY nuceprainiitHii poOOTI BUKOHAHE BAXKIIMBE 3aBAaHHA O(TaIbMOJIOTIT —
po3po0JieHa JIIKYyBaJbHO-A1arHOCTUYHA TAaKTHKa BEACHHS XBOPHUX 3 J1a0E€TUYHUM
MaKyJIsipHUM HaOpsAKOM Ipu HempoidepaTUBHINA Jla0eTHUUHIN peTUHONATIT Ha T
IYKPOBOrO J1a0eTy 2-ro TUIly 3aBIsSKM KOMOIHAIl 1HTPaBITPEaJIbHOTO BBEICHHS
adibepcenty 3 TinepOapUIHOI0 OKCUT€HAIIIEIO.

VY kIiHIYHOMY JOCHiKeHH1 OpaB yuacth 91 martieHt (91 oko) 3 niabeTHyHUM
MaKkyJsipHUM HaOpskom (JAMH) npu nenponidepaTuBHii 11a0€TUYHINA peTUHONATIT
(HITIP) merkoro 1 cepenHboro crymnens 3a mykposoro giadery (LIJI) 2-ro tuny y
Bt Big 45 10 60 pokiB, 3 HUX 56 4OJIOBIKIB 1 52 K1HKH. MeTo10M paHoMi3allii BCix
xBopux 3 JIMH posnoainmmm Ha aBi rpynu. Jlo KOHTPOJIBHOI Tpymu yBimIio 45, a
10 ocHOBHOI — 46 oci6. CepenHiii BIK XBOPUX KOHTPOJBHOI Ta OCHOBHOI T'PYII
ctaHoBUB 65,16 + 1,32 1 62,37 = 1,03 pokiB. Cepen 00CTEKEHUX KOHTPOJILHOI Ta
OCHOBHOI TpyINu 4YoJOBIKIB Oynmo 46,7 i 32,6%, xinok — 53,3 1 67,4%. s
BU3HAUYCHHSI YMHHMKIB, 110 BIUIMBAIOTh Ha KJiHIYHUEN nepedir JIMH xBopux 3 11/]
2-TO TUIy, MU KOMIUIEKCHO OI[IHWJIA OCOOJIMBOCTI 30py B IIUX TAIIE€HTIB 13
BUKOPUCTAHHSAM KJIIHIYHUX O(PTAIBMOJOTIYHUX 1 TCHUXOJIOTIYHUX, OlOXIMIYHUX,
CTAaTUCTHUYHMX METOJIIB JIOCHIJDKEHB, a TAKOK OI[IHUJIM TIXHI1HM BIUITUB Ha SIKICTH KUTTS

XBOPHX.



B obcrexennx mamm xBopux 3 JIMH Ta IIJ[ 2-ro Tumy MakcumaibHa
KOopuroBana roctpora 3opy Oyma 0,19 £ 0,001; rocrtpora 30py 0,1-0,2
cnioctepiranacek y 52,7%, Buie 0,2 1o 0,3 — y 47,2% mnaitieHTiB. Y BCiX Nalll€HTIB
cnoctepiranucs miadbernyna makynomaris y 100,0%, mikpoaneBpusmu (y 29,7%
oci0 — 1-2 B mossix 30py 1 B 70,3% — 3—5 y nmousax 3o0py), Mikporemoparii (y 29,7%
xBopux — 1-2 B mossix 3opy 1 B 70,3% — 3-5 y monsix 30py), TBEpAl 4M M SKi
excynatu (y 24,2% obcrexxenux — 1 y momi 3opy, y 70,3% — 2—7 y momi 3opy). Y
NAIlEHTIB MAaKyJsIpHUNH HaOpsSK XapakTepu3yBaBcs TU(Y3HUM TOTOBIICHHSIM
CITKIBKH B MaKyJIAPHINA TUISHII.

Ha xniniyn1 oco0nuBocTi xBopux 3 JIMH BruinBaia HU3Ka YNHHUKIB: PU3UKY,
KJIIHIYHOTO Tepediry, TOBIIMHU ¥ 00’€My CITKIBKM, aHTioreHesy. BiporinHo
MOJINIITYBaIM TOCTPOTY 30pYy IUX OCIO 30UIBIIEHHS CBITJIOUYTJIMBOCTI CITKIBKH,
VEGF, PLGF; Toni sik yc1 1HIII YMHHUKA TPUBOMASTH JI0 11 3MEHILIEHHS: TOBIIMHA
LIEHTPAJILHOT 30HU CiTKiBKH, 06’ eMu MakynspHoi yactuan d = 1 mm3, d =3 mm3, d =
6 mm3, tpuamicts LIJI 2-ro Tumy, ToBmMHHM Ta 06’eéMH mapadOBEaNbHUX i
nepihoBeaTbHUX 30H CITKIBKH, HIXKHBOI remichepu.

I'inokcis ciTkiBkY, NoB’si3aHa 3 L1, mpuBoAUTH 10 30UIBIIEHHS €KCIpecii
VEGF, o cnpuse BunukHeHHto Ta nporpecyBanHio [IMH. 36inemennss VEGF
cTaTUCTUYHO 3Hauyie noegHane 3 PLGF, rocrpotoro 3o0py, XC, KA, Tom sk
3MEHIIIEHHS — 3 BIKOM, TpuBaiicTio LI/, ToBmmHamMu i 06’ emMaMu IEHTPaIbHOI 30HU
CITKIBKH, MapadoBealbHUX 30H CITKIBKU, MEepiPOBEATbHUX 30H BEPXHHOI YACTHHH,
00’ emamu MakynsapHoi gactuan d = 1 mm3, d =3 mm3, d = 6 mM3, Ig A, LIK, XC
JITIBIL, XC JITTHIILI,.

O6crexeni Hamu xBopi 3 JIMH mocuTh BHCOKO OIiHIOBAIW BiacHe (i3UIHE
dbyukiionyBanns (63,49 + 2,06 6ana), 6116 (57,74 + 2,54 6ana) Ta KUTTE3NATHICTh
(56,48 £2,70 6ana), nenio HUKY1 OLIHKU TPOCTEKYBATHCS 32 POTHLOBUM (DI3UIHUM
(35,59 £ 3,76 Oama) 1 comianpbHuUM ¢QyHKIIOHYBaHHSIM (46,03 + 4,37 Oaina),
ncuxiyHuMm  3aopoB’sim (48,10 £+ 1,75 OGanma). Hwusbki piBHI  (BI3UYHOTO
¢ynkiionyBanus Oynmu y 21,05%, ponboBoro ¢i3MuHOTO (PyHKLIOHYBaHHS — Y

56,58%, xurrezgatHocti — y 42,11%, comiaapHOi akTUBHOCTI — y 26,32%,



pPOJILOBOTO eMOIIMHOTO (PyHKITIOHYBaHHSA — y 56,57% xBopux 3 JIMH. 31,51%
OOCTE)XKEHHUX BKa3yBaJd Ha 3HAYHI OOMEKEHHS (PI3UWYHOI aKTUBHOCTI uepe3 Oifb,
34,21% oci0 BBa)kaliu BJIACHE 3/I0POB’Sl MOTaHUM 1 HE OaUYWJIM TEPCHEKTUB HOTO
nosmimmeHHs, 47,37% mMaiiedTiB Majau MEeBHI TICUXOJIOTIYHI TTPOOIeMH, BiIMidalIn
HAasIBHICTH ITIIBUIIEHOT TPUBOXKHOCTI a00 Jenpecii.

3aBAskd MeToay (PaKTOPHOTO aHali3y MU BCTAaHOBWJIM, IO HAa KIIIHIYHUN
nepe6ir JIMH mpu HITJIP wa Tmi IJ[ 2-ro Tumy B MAaIli€HTIB BIUTMBAIHM TaKi
yuHHUKA: 1) KiIiHIYHI ocoOnuBocTi (25,2%): TtpuBamicte L (r = 0,799),
CBITJIOUYTJIUBICTh CITKIBKH (1=-0,773), TOBIIMHA LIEHTPAJIBbHOI 30HU CITKIBKH (I =
0,862), ToBumHu Ta 00’ eMu napadopeanbHux 30H CiTKIBKH (r=0,981) 1 (r=0,861),
BepxHboi remichepu (r=0,769) i (r = 0,773), Hwkuboi remicdepu (r = 0,858) i (r =
0,665), Bucounoi (r =0,652) 1 (r=0,725), Bepxuboi (r =0,712) 1 (r=0,763), HocoBo1
(r=0,804)1(r=0,825), amxupoi (r = 0,833) 1 (r = 0,967) wactun, nepidhoBeaabHUX
30H ciTkiBKH (r = 0,967) 1 (r = 0,897), BepxHboi (r = 0,897) 1 (r = 0,938) Ta HUKHBOT
(r=0,936)1(r =0,616) remicdep, Bucounoi (r = 0,617) 1 (r = 0,859), HocoBoi (r =
0,907) 1 (r = 0,882), BepxHuboi (r = 0,856) 1 (r = 0,906) Ta HuxHBOI (r = 0,883) 1 (r =
0,861) wactuH, 00’eMH MHEHTpaJbHOI 30HU CITKIBKH (r = 0,861), makynspHOl
gactuan d = 1 mm3 (r = 0,982), d = 3 mm® (r = 0,981); 2) GioeneKTpUYHA AKTUBHICTD
rosioBHOro Mo3Ky (38,8%): ammityau Po-No (r = -0,966), P1-N; (r = -0,964), N1-P;
(r =-0,923), P-N; (r = -0,983), N2-P3 (r = -0,958), P3-N3 (r = -0,973), Po-No2 (r =
0,980) i marentHocTi P1 (r = 0,827), N; (r = 0,925), P, (r = 0,980), P3 (r = 0,949), N
(r=0,950); 3) sixicTb xuTTA (43,3%): O (r = 0,412), s)xutTe3gaTHICTS (1 = 0,758),
comiansHe PyHkiionyBanus (r = 0,744), ncuxiune 310poB’s (r = 0,834), 3aranpHuit
ctaH 3710poB’s (r = 0,477); 4) pusuk (46,7%): CAT (r = 0,881), AT (r = 0,883),
YCC (r = 0,867); 5) BHyTpitHs KapTrHa XBopoOu (49,8%): Tpuoxkuuii TCX (r =
0,827), wneBpacteniunmii (r = 0,818), ob6cecuBHo-poOIuHUN (r = 0,462),
eronentpuuanii (r = 0,705), eitbopuunuii (r = -0,480); 6) rimepriikeMis Ta
cucteMHe 3ananeHHs (60,6%): 3aranbHuil xonectepuH Kposi (r = -0,422), KA (r = -
0,444), XC JIIIBI] (r = 0,862), XC JITHILI (r = 0,868), rmtoko3a kposi (r = 0,887),

riikoBanuil remornio6in (r = 0,859), Ig A (r = 0,747); 7) 0co6aMBOCTI OCOOUCTOCTI



(65,4%): C-emomiitna ctabineHicTh (r = 0,447), E-He3anekHICTh-ICTIICTh (I =
0,844), I-momatmuBicTh-KOpCTKICTH (r = 0,816), N-THYUKICTh-IIPAMOJTIHIHHICTD (I =
0,844), Ql-pagukamizm-koncepBatuam (r = 0,665), Q2-koHpOpPMIZM-
HoHKOH(DOpMI3M (r = -0,539), Q3-Bucokuii-Hu3bkHiA camokoHTpoJb (I = -0,430),
Q4-nanpysxenictb-penakcaris (r = -0,437).

Ha ocHOBiI oTpMMaHUX HaMHM HAyKOBUX JAHUX 3alpONOHOBAHO AJITOPUTM
niarHoctuku JIMH 3a HITJIP ua 11 L1/] 2-T0 Trmy, sikuii BKIIFOYA€ OIIHKY KITHIYHUX
ocobOnmuBocTe (Kpok 1) 13 ypaxyBaHHsAM pu3uKy: TpuBasiocti IIJ[; xmiHIuHI
0OCTEXEHHS: Bi310METPI0 (3 BU3HAYEHHSIM TOCTPOTH 30py Ta CBITOUYTJIMBOCTI
CITKIBKH), ONTUYHY KOT€peHTHY TOMOrpadito (3 OLIHKOK TOBIIMH Ta 00 €MIB
HEHTpaJIbHOI, mapadoBeossipHOi, TepidhOBEONSIPHOT 30H CITKIBKH, 00’€MiB
makyisipHoi 30au d = 1 a6o 3 mm®). Helipo-oransmosoriuna oninka (Kpok 2)
nepeadayae OIIHIOBAHHS 30POBHUX BUKJIMKAHUX MOTEHITIANIB, a came aMmrutitya (Po-
No, P1-N1, N1-P2) 1 marentnocteit (Po, P1, P2, N2, P3). OuintoBaHHS SIKOCTI KUTTS
(AK) (xpok 3) momsirae y BuzHaueHH1 SI0K, moB’si3aH01 31 310pOB’SIM: €MOIIIHHOTO
GyHKIIOHYBaHHS Ta HOTO poOJIi, OO0, JKUTTE3NaTHOCTI, TICUXIYHOTO 1 3arajbHOTO
cTaHy 3710poB’s. OIIHIOBaHHS MICUXOJOTIYHUX 0cOOIMBOCTEN (KpOK 4) nependavae
BU3HAuUeHHs: E-He3amexHICTh-MIIeTIICTh, |-momaTMBiCTh-)KOPCTKICTh, N-
THYYKICTh-TIPAMOJIHIAHICTh, M-npaktuuHicTh-0arata ysaBy, Ql-pagukamnizm-
KOHCEPBATH3M; TPUBOXXHUH, HEBPACTCHIYHUH, €TOIICHTPHUYHNUN TUITH CTaBJICHHS J10
xBopoOu. OriHOBaHHS O10XIMIYHMX Ta IMYHOJOTTYHHX OCOOJHUBOCTEH (KpOK 5)
JOIIJTLHO TPOBOJUTH 3 ypaxXyBaHHSAM TIJIIKEeMIi: TJIIOKO3a KpOBi, KOHIICHTparlis
[JIIKOBAHOTO TeMOTJIO0IHY; Jimifemii: 3arajlbHUN XOJIECTEPUH, XOJIECTEPUH
JIMOTPOTEIAIB HU3BKOT 1 BUCOKOI IMIUIBHOCTI; TIEPEKUCHOTO OKHUCJICHHS JIIITiIiB:
CYNEpOKCUUCMYyTa3a, IIyTaTiOHpeayKTa3a, katanas3a; imyHorpamu: Ig A, IL 8,
IL.33; daktopiB anriorenesy: VEGF, PLGF.

Mu orpumain mateHT «Crocid JKyBaHHS [1a0€TUYHOTO MAaKYJISIPHOTO
HAOPSIKY», Y SIKOMY TEXHIUHUN PE3YNbTAT TOCATAETHCS THM, 1110 TIPH BUKOPUCTAHHI
MOETATHOTO 1HTPaBITPEAIbHOTO BBeNeHHs aduribepcenty sk iHTiOITOpa (hakTopa

POCTYy €HJIOTENII0 CYJIUH, B 1031 2 Mr (50 MKJI) 1mopas, 10J4aTKOBO IIPOBOJSITH JIBa



kypcu I'BO mo gecsath ceaHciB, Je OCTaHHI ceaHCH KoxHOro 3 kypciB I'BO
MIPOBOJIATH 32 2—4 TOIMHHU J0 TIOYATKY 1HTPABITPEATBHOTO BBEICHHS adiOepcenTy.

[TamienTiB koHTposibHOI rpynu 3 JIMH nikyBanm admiGepcentom (Eylea
¢bipmu Bayer) onun pa3 Ha Mics1lb iIHTpaBiTpeanbHO B 031 2 Mr (50 MKIT) yIpoaoBxK
st MicsaiB (5 1H’ekIii). XBopuM ocHOBHOiI rpynu 3 JIMH mnpopoaumocs
koMmOiHoBaHe JiikyBaHHs adioepcentoM (Eylea pipmu Bayer) oaun pasz Ha Micsib
iHTpaBiTpeasibHO B 1031 2 Mr (50 mxm) BopogoBx S5 MicsauiB (3 iH’ekuii) 3
MOCWJICHHSIM JBOMa KypcamMu mo 10 ceaHCiB rinepOapuyHOi OKCUTEHAIlll mepen
MEPIIOI0 Ta TPETHOIO 1H €KIIsIMU (excro3ullist 45 xB, atMocdepHuit Tuck 1,5 arta,
razoBpowo cymimio 3 95 % meauuHoro kucHio). IlokazaHo, mo e(eKTUBHICTH
KOMOIHOBAHOTO JIIKyBaHHS 31CTaBHa 13 3actocyBaHHsAM adiidepcenty (Eylea dhipmu
Bayer) inTpaBiTpeanbHo B 1031 2 Mr (50 MKIT) yIpOJaoBX 5 MicAiB (5 1H’ €KLI).

[Iporuos nepediry IMH y xBopux Ha L[] 2-ro tTumy o6ymoBieHu#t 06’eMom
HeHTpasibHOl 30HH CiTKiBKH (-0,632), TpuBamictio 11/] (-0,296), piBHEM TIIFOKO3M
kpoBl (0,161), M-npakruunictio-Oaratoro ysBow (-0,095), xoedimieHTOM
ateporenHocti (KA) (-0,091). CripustMe MOKpaIIeHHIO TOCTPOTH 30PY B MAIIEHTIB
3 JIMH 3HMKEeHHS piBHS TJIIOKO3U KPOBI, TOJII AK MEPELIKOKATUME: 301TIbIIEHHS
00’eMy TIEHTPAJIbHOI 30HHU CITKIBKH, TpuBaynocTi nepebiry 1[I, M-npakTtudaHocTi-
Oararoi ysaBH, Koedilli€eHTa aTePOreHOCTI.

HaykoBa HOBM3HA OTPMMAaHHUX Pe3yJIbTATIB

Vnepwe: po3pobneHo Houi cmoci6 mikyBanHs JIMH 3a HIIIAP, skuit
noJjisirae B moeiHaHHi1 JikyBaHHs aduidbepcentom (Eylea pipmu Bayer) onun pa3 Ha
MICSIIb IHTPABITPEATBHO B /1031 2 Mr (50 MKIT) yIpOAOBX TPHOX MicALIB (3 1H’ €KIIi1)
3 TIOCWJICHHSM JBOMa Kypcamu 1o 10 ceaHcCiB rinmepbapuyHOi OKCUTEHAIlT mepe
MEPIIOI0 Ta TPETHOIO 1H EKIIISIMHU.

Jlonognerno: HayKOBI 3HaAHHS IOJ0 BIUIMBY KOMOIHOBaHOI Tepamii
adpmibepcennToM 1 TinepOapiyYHOI OKCUTCHAIEI0 Ha KIIHIYHI Ta HEHpo-
O TaNbMOJIOTIYHI TIOKa3HUKK (30pOBO BUKIIMKAHI MOTEHIIalK), O10XIMI4HI

MOKa3HUKMA (YUHHUKA aHTHUOKCUIAHTHOI CHCTEMH, OCOOJMBOCTI CHCTEMHOTO



3amajcHHs, (akTOpW aHTioreHe3y), COIiaibHi OCOOJIMBOCTI (AKICTH JKUTTH)
TIAII€HTIB.

Po3wupeno: 3HaHHS OO0 POl 1 MICHS BU3HAYEHHS 30pPOBO BUKJIMKAHUX
MOTEHIIATIB y JIarHOCTHI Helpo-odTrampmonoriyaux nopyuens npu JIMH 3a
HITJIP; ysiBiaeHHS Mpo pojib TIIKeMil, JimijaemMii, aHTHOKCUAAHTHUX (epMEHTIB, Ig
A, IL 8, IL33 ta ¢aktopiB anriorenesy npu JIMH 3a HIT/IP.

IIpakTHYHe 3HAYEHHSI OTPUMAHMX Pe3YJbTATIB TOJATAE B TOMIMIICHHI
akocti miarHoctukd JIMH 3a HIIJIP 3aBasku BIpPOBaKEHHIO aJTOPUTMY
JIarHOCTUKHU /11a0ETUYHOTO MaKyJISIpPHOrO HAOPSKY, KM TOAATKOBO 10 YMHHHX
CTaHJApTIB  BKJIIOYA€E: HEOOXIJHICTh BU3HAYEHHS 30POBUX  BUKIHUKAHUX
MOTEHI[IaNIB; IMYHOTPaMHU, MEPEKUCHOTO OKUCIEHHS JIMmiaiB 1 (akTopiB
aHTIOTE€HE3Yy; OLIIHIOBAHHS SIKOCTI >KUTTS, IMOB’A3aHOI 31 3J0pOB’AM; BU3HAUYCHHS
0COOJIMBOCTEM BHYTPIIIHBOI KAapTUHHU XBOpOOU. HoBuit criocib JiKyBaHHS XBOPHUX 3
JAIMH 3a HIIJIP, sxuii monsirae y moenHanHi JiikyBaHHs adiidepcentoM (Eylea
¢bipmu Bayer) onuH pa3 Ha MicsILb IHTPaBITPEaIbHO B 4031 2 MT (50 MKIT) yIpOaoBXk
TphOoX MicamiB (3 1H’ekiii) 3 TMOCWJICHHSM JBoMa Kypcamu 1o 10 ceaHCIiB
rinepOapu4HOi OKCUTEHAllll Nepel MEePUIO Ta TPEThOK 1H €KIISIMH, 110 CYTTEBO
MIJBUIIYE AKICTh JIKyBaHHA Ta CKOPOUY€E TEPMIHU JIIKYBAHHSI.

[Ipu nmporunosyBanHi xapaktepy mnepebdiry [IMH 3a HIIJIP o6oB’si3x0BUM €
OLIIHIOBaHHS TpuBayocTi nepediry L1, piBHs r1t0K03u KpoBi, 00’ €My HEHTPAIBbHOT
30HU CITKiBKH, M-TipakTuyHOCTI-0araToi ysiBu, Koe(illieHTa aTepOreHHOCTI.

OCHOBHI HayKOBI1 IIOJIO>)KEHHSI Ta TPAKTUYHI PE3YIbTATH pOOOTH BIPOBAIKEH1
B HAyKOBO-TEeNAroriyHui mponec kabeapu odTanbmonorii JIHIIPOBCHKOTO
JIEP’)KaBHOTO MEIUYHOTO YHIBEpCUTETy, Kadeapu odTaibMosorii 3amopi3bKoro
JIEP’KaBHOTO MEIUYHOTO YHIBEPCUTETY, Kadeapu 3araabHoi Meaunnan HaBuansHo-
HayKkoBOro MmeanyHoro iHCTUTYyTy [13BO «KuiBchkuii MiXKHApOAHUN YHIBEPCUTET.

Po3pobnena taktuka mikyBanns JIMH 3a HITJAP mpu L/ 2-ro Tumy
BIIPOB3/PKEHA B KIIHIYHY MPaKTUKY BigAuieHHsS odTanbmonorii Ne2 KHII
«/IninponeTpoBchbka oOnacHa KiiHIYHA odTambmonoriyHa mikapas» JOP, Y

«YKpaiHChbKUM JepKaBHUM HAyKOBO-JIOCTITHUNA 1HCTUTYT MEIUKO-COIIaIbBHUX



npobuem iHBaniaHocTi» MO3 Ykpainu, KHII «JlikapHs iIHTEHCHBHOTO JIIKYBaHHS»
Bosipcbkoi micekoi panu, KHII «3akapmarceka o0nacHa KiTiHIUHA JKapHS iM. A.
HoBaka», VYHiBepcurercbka kimiHika [I3BO  «KuiBchkuit  MixkHapogHUMN
yniBepcutet», KHIT «Miceka mikapus Ne 3» 3anopi3pkoi MiCbKOT pajiu.

OcCHOBHI pe3yslbTaTH JUCEpTallii BUKIAJICHI TPUHAALNTH HAYKOBHUX
nmyOJiKaiisaxX, 13 HUX CIM poOIT — CTaTTi B XKypHajax BiamoBigHo a0 «llepeniky
HAayKOBHX (paXxOBUX BHJIaHb YKpaiHW», cepel HUX TpU POOOTH B JKypHajax, IO
BXOJATH 10 HaykoMeTpuuHoi 6a3u SCOPUS, dotupu poOOTH — y MIKHAPOJHUX
HAyKOBUX TEPIOUYHUX BUIAHHSIX B HAMPSMKY, 3 OISy Ha SKUW ITATOTOBJICHO
HAayKOBY poOOTYy Ta OAMH MAaTEHT; I SITh pOOIT — TE€3W B Marepiajgax HayKOBO-
MPaKTUYHUX KOH(PEPEHIIiH, y TOMY YHCIIi 3 IHO3EMHOIO y4acTIO.

Kntouosi cnosa: oiabemuunuti maxyaapHuii HaOpsK, HenpoaighepamusHa
diabemuyuna pemunonamis, Yykposuti diabem, cucmemte 3anajienis, agioepcenm,

einepbapuyna oxcueeHayis, AKiCmb HCUMms, 30P08i BUKIUKAHI NOMeHYiaIu

ABSTRACT

Drozdov V.O. Optimization of diagnosis and treatment of patients with
diabetic macular edema and nonproliferative diabetic retinopathy. — Qualifying
study on manuscript rights.

Thesis for obtaining the Doctor of Philosophy scientific degree, the division
of knowledge — 22 «Health care», specialty — 222 «Mediciney». — Ministry of Health
of Ukraine, Dnipro State Medical University, Dnipro, 2022.

The dissertation work was performed at the Ophthalmology Department of
the Dnipro State Medical University.

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.
The average age of patients in the control and main groups was 65,16 + 1,32 and
62,37 + 1,03 years, respectively. There were 46,7% and 32,6% males and 53,3% and
67,4% females in the examined control and main groups, respectively. 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.

In the patients with DME and type 2 diabetes examined by us, the maximal
corrected visual acuity was 0,19 = 0,001; the visual acuity of 0,1-0,2 was observed
in 52,7%, and the visual acuity more than 0,2-0,3 — in 47,2% of patients. All patients
had diabetic maculopathy (100,0%), microaneurysms (in 29,7% of patients — 1-2 in
the field of vision and in 70,3% — 3-5 in the field of vision), microhemorrhages (in
29,7% of patients — 1-2 in the field of vision and in 70,3% — 3-5 in the field of
vision), hard or soft exudates (in 24,2% of the examined — 1 in the field of vision,
and in 70,3% — 2—7 in the field of view). The macular edema in patients was
characterized by diffuse thickening of the retina in the macular area.

The clinical features of patients with DME depended on a number of factors:
risk, clinical course, thickness and volume of the retina, angiogenesis. The visual
acuity of these people was probably improved with increases in the retinal
photosensitivity, VEGF, PLGF; while all other factors led to its decrement: the
thickness of the central region of the retina, the volumes of the macular part d = 1
mm?3, d = 3 mm?3, d = 6 mm?3, the type 2 diabetes duration, the thicknesses and
volumes of the parafoveal and perifoveal regions of the retina, of the lower

hemisphere.



DM-associated retinal hypoxia leads to increased VEGF expression, which
contributes to the development and progression of DME. An increase in VEGF
statistically significantly associated with RLGF, visual acuity, cholesterol, AC,
while a decrease — with age, DM duration, thicknesses and volumes of the central
region of the retina, parafoveal regions of the retina, perifoveal regions of the upper
part, volumes of the macular part d = 1 mm?3, d = 3 mm?, d = 6 mm3, IgA, CIC
(circulating immune complexes), HDL-C, LDL-C.

The examined patients with DME self-rated their physical functioning quite
highly (63,49 + 2,06 points), pain (57,74 + 2,54 points) and vitality (56,48 + 2,70
points), slightly lower ratings were observed in role-physical (35,59 + 3,76 points)
and social functioning (46,03 + 4,37 points), mental health (48,10 = 1,75 points).
Low ratings of physical functioning were found in 21,05%, role-physical
functioning — in 56,58%, vitality — in 42,11%, social activity — in 26,32%, role-
emotional functioning — in 56,57% of DME patients. 31,51% of the examined
patients reported significant limitations of their physical activity due to pain, 34,21%
considered their health to be bad and don’t see any prospects for improvements,
47,37% of patients had certain psychological problems, noted the increased anxiety
or depression.

Using the method of factor analysis, we established that clinical course of
DME in patients with NPDR on the type 2 DM background associated with the
following factors: 1) clinical features (25,2%): duration of DM (r = 0,799), retinal
photosensitivity (r =-0,773), the thickness of the central region of the retina (r =
0,862), the thicknesses and volumes of the parafoveal regions of the retina (r =
0,981) and (r = 0,861), upper hemisphere (r = 0,769) and (r = 0,773), lower
hemisphere (r = 0,858) and (r = 0,665), temporal (r = 0,652) and (r = 0,725), upper
(r=0,712) and (r = 0,763), nasal (r = 0,804) and (r = 0,825 ), lower (r = 0,833) and
(r = 0,967) parts, perifoveal regions of the retina (r = 0,967) and (r = 0,897), upper
(r = 0,897) and (r = 0,938) and lower (r = 0,936) and (r = 0,616) hemispheres,
temporal (r = 0,617) and (r = 0,859), nasal (r = 0,907) and (r = 0,882), upper (r =
0,856) and (r = 0,906) and lower (r = 0,883) and (r = 0,861) parts, volumes of the



central region of the retina (r = 0,861), macular part d = 1 mm?3 (r = 0,982), d = 3
mm? (r = 0,981); 2) bioelectrical activity of the brain (38,8%): amplitudes of Po-Ng
(r =-0,966), P;-N; (r = -0,964), N1-P, (r = -0,923), P,-N; (r = -0,983), N2-P5 (r = -
0,958), P3-N3 (r =-0,973), Po-No2 (r = 0,980) and latencies of P, (r = 0,827), N1 (r =
0,925), P, (r = 0,980), P3 (r =0,949), N3 (r = 0,950); 3) quality of life (43,3%): pain
(r = 0,412), vitality (r = 0,758), social functioning (r = 0,744), mental health (r =
0,834), general health (r = 0,477); 4) risk (46,7%): SBP (r = 0,881), DBP (r = 0,883),
heart rate (r = 0,867); 5) internal pattern of the disease (49,8%): anxious type of
attitude to the disease (r = 0,827), neurasthenic (r = 0,818), obsessive-phobic (r =
0,462), egocentric (r = 0,705), euphoric (r = -0,480) type of attitude to the disease;
6) hyperglycemia and systemic inflammation (60,6%): total blood cholesterol (r = -
0,422), AC (r =-0,444), HDL-C (r = 0,862), LDL-C (r = 0,868), blood glucose ( r =
0,887), glycated hemoglobin (r = 0,859), Ig A (r = 0,747); 7) personality traits
(65,4%): C-emotional stability (r = 0,447), E-independence-subordination (r =
0,844), I-passivity-rigidity (r = 0,816), N-flexibility-straightforwardness (r = 0,844),
Q1-radicalism-conservatism (r = 0,665), Q2-conformism-nonconformism (r = -
0,539), Q3-high-low self-control (r = -0,430), Q4-tension-relaxation (r = -0,437).
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 mm?). Neuro-ophthalmological
assessment (step 2) involves the assessment of visual evoked potentials, namely
amplitudes (Po-No, P1-N1, N1-P,) 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, Q1-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.

We obtained the patent «Therapy method for the diabetic macular edemay, in
which the technical result is achieved by using of stepwise intravitreal administration
of aflibercept as an vascular endothelial growth factor (VEGF) inhibitor, at a dose
of 2 mg (50 ul) each time in combination with two courses of HBOT, ten sessions.
The last sessions of each HBO courses are carried out 2—4 hours before the start of
intravitreal administration of Aflibercept.

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 ul) 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.



Scientific novelty of the obtained results

For the first time: a new therapy method for patients with DME and NPDR
was developed, 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.

Added: scientific knowledge regarding the effect of combined therapy with
aflibercept and hyperbaric oxygen therapy on clinical and neuro-ophthalmological
indicators (visually evoked potentials), biochemical indicators (factors of the
antioxidant system, features of systemic inflammation, angiogenesis-related
factors), social characteristics (quality of life) of patients.

Expanded: knowledge about the role and place of determination of visually
evoked potentials in the diagnosis of neuro-ophthalmological disorders in patients
with DME and NPDR; an idea of the role of glycemia, lipidemia, antioxidant
enzymes, Ig A, IL-8, IL-33 and angiogenesis-related factors in patients with DME
and NPDR.

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 ul) 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.

When predicting the course of NPDR-associated DME, it is mandatory to

assess the duration of the DM course, blood sugar level, volume of the central region



of the retina, M-pragmatic-luxuriance imagination, and the atherogenicity
coefficient.

The principal scientific provisions and practical results of the thesis are
implemented in the scientific and educational process of the Ophthalmology
Department of the Dnipro State Medical University, the Ophthalmology Department
of the Zaporizhia State Medical University, the Department of General Medicine of
the Educational and Scientific Medical Institute of the private higher educational
institution «Kyiv International University».

The developed therapeutic tactics for patients with NPDR-associated DME in
type 2 diabetes mellitus has been implemented in the clinical practice of the
Ophthalmology Department No 2 of the non-commercial public enterprise (NCPE)
«Dnipropetrovsk Regional Clinical Ophthalmological Hospital» of the
Dnipropetrovsk Regional Council, the state institution «Ukrainian State Scientific
Research Institute of Medical and Social Problems of Disability» of the MOH of
Ukraine, the NCPE «Hospital of Intensive Therapy» of the Boyar City Council,
NCPE «Transcarpathian Regional Clinical Hospital of A. Novak», the University
Clinic of the private higher educational institution «Kyiv International University»,
NCPE «City Hospital No 3» of the Zaporizhzhia City Council.

The main results of the thesis are presented in 13 scientific publications, of
which seven works are articles in journals from the "List of scientific specialized
publications of Ukraine”, among them three works in journals SCOPUS
scientometric database, four works — in international scientific periodicals in the
area, with regard to which a scientific paper and one patent were prepared; five
works — synopses in the materials of scientific and practical conferences, including
with foreign participation.

Key words: diabetic macular edema, nonproliferative diabetic retinopathy,
diabetes mellitus, systemic inflammation, aflibercept, hyperbaric oxygen therapy,

quality of life, visual evoked potentials.



