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ot npo¢. x-p 3opHuna 3aaraposa, 1.M.H.
HazHadeHa cbe 3anoBen Nel773/25.06.2024r. 3a uined Ha Hayunoto xypu
OTHOCHO
3allliTa Ha JUCEPTALIMOHEH TPY/I
ot a-p Paguna Kaaunosa Kupkosa

Ha rema ,, [IPUJIOKEHUE HA OCT-AHI'HOI'PA®US ITPU TAHUMEHTHU C
MAKYJIHA JEI'EHEPALIUS, CBbP3AHA C BBb3PACTTA U XOPOUJAJTHA
HEOBACKYJIAPU3ALIUA“

3a IPUCHKAHE HAa 00pa30BaTeIHA U HayYyHA CTEICH ,,JIOKTOp 110 HayyHa CIICIUATHOCT
,,0uHH oostectu’, mudwp 03.01.36

¢ Hay4eH pbkoBoauTeln: mpod. a-p Cuexxana Myprosa, Am

Kparku 6morpaduynu nanau

J-p Paguna Kanunosa Kupkosa e poxen mpe3 1990. 3appumiBa MeaunusHa npe3 2016r. B
Menununcku yauBepcurer-Codus. [Ipe3 2018r. 3apppuiBa mMaructparypa mo ,,O0HecTBEHO
3lIpaBe W 3/paBeH MEHUDKMBHT, a nipe3 2020r. mpumoOuBa CeHaIHOCT ,,04HH 0O0JIeCTH B
MV-Codus. Ot nexemBpu 2020r. e 3auymuciieHa, Karo JOKTOPAHT Ha CaMOCTOSITENHA
MOJITOTOBKA KbM Katenaparta o ,,Ounu 6onectu, YHI 6onectu u JIUX* B MY-IInesen. [Ipe3
Mmapt 2024 3anouBa Crenuanuzanus no Hespoodraamonorus B Yuusepcurer Burta-Canyte
Can Pacdaene Bua Onmxeruna, Munano, Uranus. B mepuoma 10/02/2021 — 05/09/2022
paboTH KaTo Jekap, ounu Goxectn B Ornenenue mo ounn 6onectu — YIIMBAJL ,,Ceern Moan
Kpscruren®, B nepuona 05/09/2022 — 04/09/2023 B Ouna xknuauka — HUMANITAS Research
Hospital, Munano, WUramus, or 27/09/2023 — no momeHta pabotu B OuHa KIMHHKA
»3penueto” — Exun Ilpod. Taues, xakto u ot 01/04/2024 — no momeHnta pabotu B OuHa
kmuHuka — MBAJL ,,Cera Codus“. JI-p KupkoBa e ywacTBana B penuina KypcoBe H
cnenuanu3anuu B Utamus, nocserenn ocHoBHO Ha OCT u OCT-A. Ilpe3 2021r. a-p Kupkosa
e monoxwia u3nut Ha EBO — Fellow of European Board of Ophthalmology (FEBO), mpe3
chljaTa roJMHa € HOCUTEJ Ha Harpaja 3a MjaJ o(TaaMoior ¢ HayuyeH NMPUHOC Ha UMETO Ha

npogd. 1-p Croumen /Ip00B.

AKTyaJHOCT Ha npodjema



MakynHara jereHepanusi CBbp3aHa C Bb3pacTTa € e€Ha OT BOJCIIMTE NPUYUHU 3a CJernoTa
Cpell BB3PAaCTHOTO HACEJIEHHE, KOETO OIpeneisl TojasMOTO COLMAJIHO 3HAUYEHUE HAa TOBA
3abomsBane. HaBpeMeHHUTE TMAarHOCTHKA U JICYCHUE Ca BaXKHH 32 TIOCTUTaHE HA MAKCHMAJIHO
I0O0Bp pe3yaTar MO0 OTHOLIEHUE ChXPAaHSABAHETO Ha 3PEHUETO Ha Te3W OOJHU U 3ara3BaHe Ha
Ka4eCTBOTO MM Ha JKMBOT. Makap u no-psjaka, ekcyaaruBHara popma Ha MJICB, npu xosTo e
HaJIMLE XOpOouJalHa HEOBacKylapu3alus MMa I0-arpecHBEH XOA U M0-OBbp30 BOAM [0
3HAUUTEIIHO TIOHW)KEHHWE Ha 3puUTeNHara octpora. J[wparo Bpeme (diayopecuenHoBaTa
anruorpacdus Oerie OCHOBHHUS AUATHOCTHYEH METOJ, aBall HU HHGOpMaIlis 32 HATHYUETO U
BHJIa Ha HeoBacKyidapHara memOpana (HBM). B Hamm paHM nperus3Ha OlIGHKa Ha
XapaKkTepUCTUKUTE Ha HEOBacKyJapHaTa MeMOpaHa, KakTO M Ha NpoMsHAara M B XoJa Ha
neuenue c¢ aHtu-VEGF menukamenTu, moxe aa Oblae HampaBeHa c¢ nomoinrra Ha OCT-
anruorpadust (OCT-A). HenHBa3suBHOCTTa, KpParkoTo BpeMe 3a H3CJIeIBaHE M BHCOKaTa
unpopmaruBHocT, kouTo Hocu OCT-A mno oTHoleHne Ha xapakrtepuctukute Ha HBM, naBar
Bb3MOKHOCT 33 MHOTOKpPaTHO W3BbpIIBAHE Ha W3CJIEIBAHETO M 3a WACHTU(PULIMPAHETO Ha
OTAETHUTE MOP(OJIOTMYHH BHIOBE HEOBACKYIAPHHM MEMOpaHH, KOETO Ja CIYXH Karo

IIPOrHOCTHUYCH MAPKEP 3a Ppa3BUTHUC U XO/ HaA 3a00JI5IBaHETO.

B nmucepranmonnusa cu tpyn A-p Pagmna KupkoBa nmpoydyBa MMEHHO BB3MOKHOCTHTE HA
OCT-A 3a u3cnenBaHe Ha BUJA Ha HEOBACKylapHaTa MeMOpaHa, Oene3uTe Ha Mporpecus u
JMHAMUKaTa B MOP(OJIOTMYHUTE M XapaKTEPUCTUKHU, KAaKTO U BIUSHUETO Ha MPOBEXKAaHATA
anTu-VEGF Tepanust BbpXy akTHBHOCTTa Ha MeMOpaHara. Bcuuko ToBa, mpaBu

JTUCEPTALMOHHMS TPY/ aKTyaJIeH U ITPAKTUYECKU MOJIE3€EH.
CrpykTypa Ha JHCepPTAMOHHUS TPYA

CrpykTypara Ha TpPEICTaBEHHUS IUCEPTAIIMOHEH TPyd € ChoOpa3eHa ChC CHBPEMEHHUTE
W3HUCKBaHUS M CTaHAApPTH, HamHMcaH € Ha 162 crpaHuiy, oHarneaeH ¢ 16 tabmumu u 20
¢urypu. TpyabT BKIIOUBA CIEIHUTE Pa3lAeiu: U3MON3BAHU ChKpalleHUs — 1CTp., BbBEICHHE —
1 cTp., nureparyper 0630p — 46 cTp., Henu u 3aaa4u -1 cTp., marepuan u metoau — 11 cTp.,
pesynraru — 34 ctp., o0cwkxaane — 37 CTp., U3BOIU — | CTp., 3aKITFOYEHHE - 2 CTP., TPHUHOCH -
2 crtp., oubmuorpadust — 23 crp. bubmuorpadcekara crnpaska BkiarouBa 179 nmuteparypHu

M3TOYHMKA, OT KOMTO 2 Ha ObJrapcku U 177 Ha aHITTUICKH €3HK.

JluteparypHusiT 0030p € HM3UepraTe]eH M IOKa3Ba JCTAMIHO TO3HaBaHE HA MaTEpHsATa.
3amoyBa ¢ mperniesa Ha pa3nuuHu kinacudukanuu Ha MJICB u nanHu 3a paznpocTapaHeHHUETo

I>I, KaTo €aHa OT BOACIIUTC NPHUYINHU 34 CJICIIOTA B CBCTA. Pazrnenanu ca Pa3jiniHu pUCKOBU



(daktopu 3a passutueto Ha MJICB, marorenesara Ha 3a0o0yisiBaHETO, OCOOCHOCTHUTE Ha
pa3NUYHUTE JAMATHOCTHYHU MeToau — ¢uyopecuennoBa anruorpadus, OCT u OCT-A ¢
TEXHUTE MpeauMcTBa M Henoctarbuu. OOpbIIa ce BHUMaHHE W Ha CHhbBPEMEHHTE
BB3MOKHOCTH 3a JICUEHHE Ha MalrueHTuTe ¢ excyaaruBHa ¢popma Ha MJICB ¢ antu- VEGF
MEIUKaMEHTH. B 3akiioueHueTo Ha juTeparypHus o03op ce momuepraBa, ye OCT-A ce
IIpEBbpHA B HEOTMEHHA 4YacT OT JMArHOCTUKaTra U IpocieasBaHero Ha nanueHtu ¢ MJICB,
KaTo TPUIIOKEHHETO My IOA00psiBa BB3MOXKHOCTHTE 3a uaeHTu(unupane Ha XHB wu
JUHAMUKaTa BbB BHJA M B XOJa Ha JICYEHHMETO, KOETO € IMPEAINOCTaBKA 32 HAIPAaBEHUTE B
JTUCEPTAllMOHHUS TPYH 3aIbJIOOYEHH U3CICABAHUA BBPXY 3HAYCHHETO Ha OTJEIHUTE

Mopponornunu Buaose XHB, kaTo nporuoctudyeH Mapkep 3a xo/1a Ha 3a00JIIBaHETO.

Ieara Ha aucepTAMOHHMSA TPYA € JAa mnpoyuu Bb3Mo:kHOcTHTe Ha OCT-A npm
AMATHOCTHLHMPAHETO W MpocJieasiBaHe HAa edeKTa oT JedeHueTo HA nanuedTu ¢ MICB u

XopoujiajiHa HEOBaCKyJdapu3auus.
3a MOCTUTaHETO Ha Ta3Hu CJ, AOKTOPAHTBHT CHU € ITOCTAaBUJI CIICAHUTC 6 3aJa4n:

3amava 1: JlepuHupaHe Ha BHUIa HEOBACKyJIapHAa MEMOpaHa, CHIVIACHO M300paKEHUATA OT

OCT-A u npemnoxenara ot Coscas et al kimacudpukarus.

3anaua 2: Ilpunarane Ha antu-VEGF untpaButpeanna tepanus npu nauuestd ¢ MJICB u

XHB. Onenka Ha mpoMsiHa Ha BU/1a HEOBAaCKyJapHa MeMOpaHa.

3anaua 3: Jlepunupane Ha OCT-A Oene3ute Ha Mporpecusi U akTUBHOCT Ha HEOBACKYJIapHaTa

MeMOpaHa.

3amaua 4. BnusHue Ha mnpoBexaaHata aHTU-VEGF Tepamuss BBpXYy aKTHBHOCTTa Ha

MeMmOpanata 1 OCT-A 6Gene3ute Ha NPOTPeCHsi U AKTUBHOCT.

3amaua 5: OueHka Ha BIMSHUETO Ha CHJOBOTO peMoaenupane cien aHTu-VEGF tepanus

BBPXY 3pUTEIHATA OCTPOTA.
3amada 6: ChCTaBsIHE HA MMPOTOKOJ 33 TEPANICBTHYHO MTOBEICHHE.

MarepuaJ 1 MeTOAH

3a HOCJIUTC Ha JUCCPTALIMOHHUSA TPYHA € IMPOBCACHO PCTPOCICKTUBHO KIIMHUYHO ITPOYUBAHC B

nepuona HoemBpu 2018r. — nekemBpu 2020r., B KoeTo ca npocienenu 119 6oxuu, 61 oT KoUTO



ca U3CJICABaHU U JICKYBAaHU BbHB (DpaHHI/I?[. JleueOHuTE 3aBCACHUS, KOUTO Ca MOCITYXXUIIN, KaTO

0a3a 3a cbOMpaHe HA MaTepHaIH ca:

- CBAJIOB ,,3penue* — Codus

- Societe d’experience liberal des ophthalmologists Barathon - Montlu¢on, ®pantus
- Kimanka o ounn 6onectn YMBAJL ,,JI-p I'eopru Crpancku® — [LineBen

KinuandauTe MeTonaM BKIIIOYBAT MOAPOOHA aHaMHE3a, CTaHIAPTEH OYEH IPEIie]l, BKIIOYBAII
uHaupekTHa odraimMoonomukpockonus ¢ +90]1 nema. Ha Bcuuku manydeHTy ca HarpaBeHU |
Bucokocnennanuzupanu uzcieaBanus @A, OCT u OCT-A. B 3aBucumocTt ot Bujga Ha HBM

ot OCT-A nanueHTure ca pa3JeJIeH! B CIEIHUTE TPYIH:

1. HB-mem0Opana tun ,,Kopan“ — ¢ eKCLIEHTpHYEH XpaHelll ChA, MACUBHH TPYHKYCHU C

THHKH KaWISIpHA pamMu(puKanuu

2. HB-memOpana tun ,,Meny3a“ — uMa MacuBEH XpaHelll ChJ] ¢ HeHTpU(yraaHu ChAOBU

TPYHKYCHU C TbHKH KallUJISIpH

3. HB-memOpana Tun ,,MBpTBO IBpBO — HIMa MacHBEH OCHOBEH TPYHKYC M BapHpallu

10 TOJIEMUHA U KaTuObp paMupUKAIIUU

4. HB-memOpana tum ,,JIantena* — CHIIHO aHACTOMO3HUpaIlla ChI0Ba Mpexa, 0€3 OCHOBEH

CbJ

5. HB-memOpana tun , ®wiamMeHTH — CbCTaB€HA OT MHOXKECTBO MPEIUIUTAIIN Ce,

HUIITKOBUIHU CHJ0OBEC

6. Henerepmunupan tun HB-memOpana — ynnro OCT-A wu3mien He oTroBaps Ha HUTO

CAWH OT TOPHUTC BUIOBC

Ha BCHYKM IaInueHTH BKJIOYEHH B MMPOYUYBAHCTO € MPOBCACHO JICUCHUC C MHTPABUTPECATIHO
IIPUIIOKCHUC Ha Eylea 0 CTaHJapTHAa MCTOAUKA WU IPOTOKOJI C TPpHU HATOBApBaIllk HO3U IIPC3
MECEI, Karo Ha 25-tns JACH CJI€O allinKalnusiaTa € IMpPaBEH KOHTPOJICH NPECTIICA, BKIFOYBAII]

n3cneaBane Ha ouHus craryc, OCT u OTC-A.

J-p KupkoBa e m3mon3Baia ChbBpEMEHHH CTaTHCTUYECKH METOAM 3a 00paboTKa Ha JaHHH, a
MMEHHO KOPEJIAIIMOHEH aHaJIn3, TeCT Ha He3aBucumute npomennuBu (Independent Sample T-
test), kopenanust Ha Pearson (chi-square test), koeUIMEHTHT Ha KOpenalus MO paHr Ha

Cnupman. Uznon3eanu ca codryepuu craructuuecku naketu SPSS m EXCEL 3a Windows.



Karo crarucTudecku 3HauMMH ca IpUEeTH Bcuuku ctoiHocTH ¢ P<0.05. M30paHOTO KPUTHIHO
HuBO Ha 3HauuMmocT ¢ 0=0,05. ChoTBeTHara HyJeBa XHUIIOT€3a C€ OTXBBPJIs, Koraro P

croitnoctTa (P-value) e mo-mainka ot .
Pesyararu

B macTosimiero mpoyuBaHe MPOCHEKTUBHO ca mpocieneHu 119 mamueHTH ¢ HOBOOTKPUTA,
HeJIeKyBaHa JI0 MOMeHTa HeoBacKyimapHa ¢popma Ha MJICB. Cpennara um Bb3pacT ¢ 75.45 1,

KaTo OT JKEHCKH 110J1 ca ounu 55,5% ot Tax.

Cnopen mopdonornyaute xapakrepuctuku oT OCT-A Ha HaMBHUTE HEOBACKYJIapHH
MeMOpaHu, MalueHTUTe ca OWIM pa3leleHu B CIEAHUTE TPYIH: ,,Kopan®, ,Meay3a‘, ,,MbpTBO
IBpBO, ,JdaHTena”, ,,pWIaMEeHTH U ,HEACTCPMUHUPAH, KAaro HAK-rOJIsIM € OposT Ha
MAlMEeHTUTE B rpynara Tuil ,,kopai (40 Op.), cieasan ot ,ganrena’” (25 6p.), ,,punameHTa
(23 6p.) u ,,menyza“ (19 Op.). AHanu3HpaHO € pa3NpeNesICHHEeTO Ha OTACTHUTE BHI0BE
nauBHa HBM 1o non u BB3pact, Kato HE € yCTaHOBEHA CTaTUCTUYECKH 3HaYMMa BpPh3Ka IO
Te3u npu3Haiu. Pe3ynrature oT mpoydBaHETO COYaT, 4y€ HahW-miiaau ca nanuenture ¢ HBM
THUII ,,JaHTeNa* — cpenHa Bb3pacT 71.56 r., cnensanu ot nanuentu ¢ HBM ,,MbpTBO 1BpBO*, @
Hali-Bb3pacTHUTE ca ,HenerepmuHupan tun HBM: 80.75 r. Cpen mbxere, Hal-royism e
OposT Ha manueHTH ¢ HauBHa HBM tun ,,xopan® (17 6p.), cnensan or HBM tum ,,manrena‘
(15 6p.) u ,,punamentu‘ (12 6p.). Ilpu xeHure ¢ Hal-ronsiMa yectora ce oTkposisar HBM
TUl ,,kopan‘ (23 6p.), ,,meny3a“ (14 op.) u ,,puwramentu‘ (11 6p.). Cnex npoBeaCHO JCUCHUE C
TP MHTpaBUTpeanHu armukanuu Ha aHTu-VEGF npenapar (Eylea, Bayer) ¢ unTepBan mecery
MEXIy TIX, HE € YCTAaHOBEHA CTAaTUCTUYECKH 3HAYMMa Bpb3Ka MEXAY IMOja U Bb3pacTTa Ha

HalUeHTUTe U MopdosiornyHara popma Ha HEOBAaCKyJIapHa MEMOpaHa ClIe/l Teparmsl.

HanpaBen e aHanu3 Ha Bpb3KaTa MEX]y HauadHUS BHUJ /HaWBHA HEOBACKYIpHA MeMOpaHa/ U
MpoMsiHaTa M cjel MPOBEICHOTO JICYEHHUE U € YCTAaHOBEHO, Y€ ChIIECTBYBA CTAaTHCTHYECKHU
3HauYMMa Bpb3Ka Mexay MopdomoruuHara Gpopma mpeau u ciie Tepanus, 3a siata Koxopra
or 119 mammentu. 3a mo-AeTaiyieH aHanu3 ca CcPOpMUpAHU JABE TPYNH MANUCHTH C
waudepeHupanu u ,,Heaudepenunpanu* memOpanu. KuM ,,iudepeHipanure’ ce oTHACST
Lkopan“, ,memy3a“ W ,,MBPTBO ABPBO™, a KbM ,HeaudepeHIUpaHuTe — , aaHTena’,
»buimameHntn w  ,HemerepmuHupaH“. IIpoyuyBaHeTo yCTaHOBSIBa, Y€ CBHIIECTBYBa
CTAaTUCTHUYECKA 3HaYMMa 3aBUCUMOCT MEXIy OTAeTHuUTe QopMH B Tpymara Ha
SAAgepeHupanure MemMOpaHu, HO He W B Ta3sw Ha ,HeaupepeHIUpaHuTe .

HeOBaCKy.TIapHI/ITe MeM6paHI/I OT BHU]J ,,Kopan“ Hali-4yecTo cleq TCparud IpEMUHABAT BbB BU]J



»menysa“ (47%), wimm ,,MBpTBO ABpPBO“ (33%), THO ,Meny3a“ cien Tepanus B 55.6%
MpeMuHaBa B ,,MbPTBO AbPBO“, a B 44.4% He ce npomensi, a B 75% oT ciy4yaute ,,MbPTBO
IBbpBO* 3ama3Ba CBOsI MOPQOJOTHYCH BHJA W Clel Tepanusta. 1o ce sBsBa KpaifHa,
MakcUMajHO audepeHmupana ¢opma (M0 XHUCTOJIOTHYHA CHIIHOCT) Ha HEOBACKylIapHa

MCM6paHa, KOATO HE CE€ IIPOMEHSA BbB BPEMCETO.

W3cnenBann ca  KOpelallMOHHUTE 3aBHCHUMOCTHM MEXAy Oene3uTe Ha Mporpecus
(meprone3uoHaIHOTO THhMHO Xajlo, paMU(UKallMu B MaTOJIOrMYHATa Mpexka, aHruorpadceka
Bpb3Kka Mexay HB-memOpana u HopmanHara mpexa) u Buga Ha HBM nipenu u ciien Tepanus,

KaTo Ca IMOJIYUYCHHU CICIHUTEC PCIYJITATU!:

1. He ce oTkpuBa cTarucTHYECKHM 3HAYMMa Bpb3Ka MEXay Bujaa Ha HauBHara HB
MeMOpaHa ¥ HATMYMETO Ha MEPUIIC3MOHAITHOTO ThMHO Xaio: Spearman’s rho: p= 0.1166, p=

0.20665, n=119

2. [lepune3noHaTHOTO THMHO XaJlo HaMmajsBa clief] Tepanus — Spearman’s rho: p= -

0.68361, p=0.00665, n=119

3. Pamudukanuure B marojoruyHarta ChIOBa MpEKa HaMajsBaT Ciel Teparwus
EIMHCTBEHO B rpyrara Ha JudepeHIupanuTe MeMOpaHu, KaTo KOJIKOTO Mo-AudepeHnupana e
MeMOpaHaTa, TOJKOBa MO-MaJIKO ca paMuUKanuuTe cien Tepamus: Spearman’s rho: p= -

0.33451, p=0.00788, n=62 (1-3)

4, Komnkoro no-zLH(bepeHquaHa € MeM6paHaTa, TOJIKOBa ITO-4C€CTO HMMa aHl"I/IOFpa(l)CKa

BPbB3Ka CJICA TCpaIius.

[Ipri1o’keHUAT CTAaTUCTHUYECKHU aHAJIW3 HAa JaHHUTE OT HAlPaBEHOTO NPOYYBAaHE HE JOKa3Ba
Bpb3Ka (OMJIO MOJIOKUTENHA, UM OTPULIATENIHA) HA KOMTO U J1a € HauBeH MOP(OIOruueH BU]L
MeMOpaHa, CbC 3pHUTENHaTa OCTpoTa mpeau u cien Tepanus. Ciea HaCTBIMIOTO ChIOBO
pemoienypane, € YyCTAaHOBeHa CTaTUCTHUYECKa BPb3Ka MEXTY MOP(OJIOTHUHUS BapUaHT CIe[
Tepanust M 3pUTEIHaTa OCTpoTa: 3a rpymnara Ha ,JaudepeHuupaHuTe” HEOBACKYIapHH
MeMOpaHHu, KOJKOTO TMO-MajKo JAudepeHlupaHa € MeMmMOpaHara, TOJKOBa IIO-HHCKA €
3puUTeNHaTa OCTpOTa; 3a Trpymnara Ha HeaudepeHUUpaHUTe MeMOpaHH, KOJKOTO IO-
mudepeHnrpana e MemOpaHaTa, TOJIKOBA IIO-BUCOKa € 3pUTeHaTa ocTpoTa. B kpas Ha pasznen

,,PCSYJ'ITaTI/I“ AUCCPTAHTHT OIMMCBA ITPOTOKOJI 3a TCPANICBTUYHO ITOBCACHUC.

B mnaBara ,,O0ckxmaHe ToOCIeIOBaTeIHO W JCTAMIHO ca pasmieaHd W aHaJU3UpaHU

COOCTBEHHTE pe3yjiaratu U Ca CpaBHCHHU C IIPOYYBAHUATA Ha APYIrd aBTOPH. Yact ot



W3JI0’)KEHUETO, BKJIIOUBAIIO MpoyuBaHuATa BbpXy poista Ha VEGF, onucanmero Ha
pazmuunure aHTH-VEGF MenukameHTH W OOIMIONpUETHTE PEKUMH Ha TNPUIOKEHHE OH

TpsOBao 1a OB MOMECTEHO B JIMTEPATypHUS 0030D.

J1-p KupkoBa npaBu 6 u3Boja B AUcepTalusTa CH, KAKTO CIIE/IBA:

1. N3BbpmieHusT aHanu3 BbpXy HauBHUS BUA Ha HBM, onpenenen mo OCT-A u

Bb3pacCcTTa Ha NaMCHTAa HE YCTAaHOBH CTaTUCTUYCCKU 3HAYMMa 3aBUCUMOCT.

2. W3BbpuieHudar ananu3 Bepxy HauBHuA Bua HBM, onpenenen no OCT-A u nona Ha

ManueHTa HE YCTaHOBU CTATUCTUYCCKHU 3HAYUMaA 3aBUCHUMOCT.

3. [IpoyuBaneTo IIOCOYH [IPaBOIPONOPLIMOHAIHA 3aBUCUMOCT MEXIY
nudepeHnrpaHocTTa Ha MeMOpanara, ompeneneHa no OCT-A, crnex tepamus (,,kopan®,

,»Meny3a®, ,,MbpPTBO JbPBO‘‘) U MPOSIBEHATA 3pUTEIHA OCTPOTA CIIE/ TEPAIIHs.

4. [IpoyuBaHeTo mMOCOYM 3HAaUYMMa 33aBHCUMOCT MEXAYy IU(EepeHIIUpaHOCTTa Ha

MeMOpaHara, onpezenena no OCT-A u 6pos Ha pamudukanuure.

5. AHanmuM3bT Ha BPbB3KaTa Ha IMEPUIIC3MOHAIHOTO Xajlo W BHJa Ha HauBHara HBM,
onpeneneH Ha OCT-A, He ycTaHOBM TakaBa CTaTMCTUYECKH 3HA4MMa Bpb3Ka. IIposBenara

BPb3Ka € B HAMAJIABAHCTO HA NICPUIIC3NOHAIHOTO XaJIO CJIC TCpaIiusl.

6. [IpoyuBaneTo Ha aHruorpadckara Bpb3ka mMexxay HBM u HopmanHata KpbBOHOCHA
Mpeka, MoAYepTa IEPCUCTHPAHETO M ciej Tepanus. ToBa € XapakTepHa depra 3a

midepenuupanutre HBM, onpeneneno no OCT-A.

Karo Hail-Ba)XHM TNPUHOCHM Ha AMCEPTALMOHHHSA TPYyA C OPUTMHAIEH, NMOTBBPAWUTEIEH M

HAaYIHO-TIPHUJIOXKCH XapaKTCp MOrar Ja €€ rnocoyvar:

- 3a IBpBH I'BT € AHAJIU3UPAHO CHAOBOTO peMonenupaHe Ha HamBHuTe HBM mnpm

nanuentu ¢ MJICB non aeiictBuero Ha antu-VEGF tepanus

- JlokazaHWTe 3aBUCUMOCTH M PA3JIUKH MPH CHIOBOTO PEMOJICTUPAHE 3a TPYIMUTE Ha
SaudepeHupanuTe u ,,HeaudepeHpanuTe MeMOpaHu, ca OTHECEHU Karo XHUIoTe3a 3a

pasiindHus Mporu3xXod Ha HCOCHAOBETEC MPU MI[CB (BepOHTHO €¢AHa 4acCT, IPOU3XOoKaalu OT



HOpMaJIHaTa ChJI0BA MpEXa, a JApyra — OT MUTPUPATU €HAOTEIHU-TIPOTEHUTOPHU KIIETKH).

Ta3u xumnoresa e 0CHOBa 32 ObJIEIIH TPOYIBAHUS.

- ToBa e IIBPBOTO IIPOYYBAHE, KOCTO OTKpHBA KOPEIAlIMOHHA 3aBUCHUMOCT MCKIY

Oerera Ha aKTUBHOCT/IIporpecus ,,anruorpadcka Bp3ka‘““ u konkpereHn sug HBM

- 3a IbPBU BT € OTKPUTA KOPEJIAIMOHHA 3aBUCUMOCT MEXIY ,,0posi paMudukanuu B

MaToJIOTUYHATa Mpeka“ Karo Oesier Ha rmporpecus u onpeneiaeH MmopdonaornyeH sug HBM

- [lorBbpaeno e BiusHUeTo Ha aHTU-VEGF Tepanmsra Bepxy Opos Ha

paMI/I(l)I/IKaHI/II/ITe B ITaTOJIOrH4Hara Mpexa, OlnMcaHo B IIPCAXOAHU ITPOYyUBaHUA

- HOTB’BleCHO €, UC MNCPUIIC3MOHATIHOTO TBMHO XaJI0O HaMallsiBa pasMCpUTC CHU CIICA

antu-VEGF Tepanus
Nmam cnegauTe 3a0€NIeKKH KbM AUCEPTALIMOHHUS TPY:

1. 3a mo-rossiMa MperieHOCT € HEOOXOMMO N3TOYHHUIIUTE IIUTUPAHU B TEKCTa Ja ObaaT
HOMEPHUPAHHU C MIOPEIHUS UM HOMEp OT Oubimnorpadcekara cripaBka.

2. durypute, WIIOCTPUPAITN TPOMSHATA BHB BHJIa HA HEOBACKYIIAPHUTE MEMOpPaHU CIIC]T
MPOBEICHOTO JieueHue Ou TpsiOBasio ma Obmar B pasuen ,Pesynratu®, a He B
,,O0CEXKIaHe .

3. Ha mHOro Mecta B M3J10)KEHHETO JIUIICBA npenparka KbM (bHprI/ITe 151 Ta6J'II/ILII/ITe.
Hyﬁnnkauuu 0 TéEMaTa HA JTUCEPTANUOHHUSA TPYA

JI-p KupkoBa e mpencraBuia COUCHK ¢ 0010 3 MyOnMKalMM, eIHa OT KOUTO € B CIIMCAaHUE
pedeprpaHo U MHIEKCUPAHO B CBETOBHOM3BECTHA 0a3a MaHHU ¢ HayyHa uHdopmanus Web of

Science. OO0 cemeM Ha Opoilt ca ydacTHsiTa M C HAydYHU CHOOIIEHWS B HAlMOHATHU M

MEXyHApOIHU Hay4yHH (HOpyMHu.

ABTOpedeparbT € HamucaH Ha 66 CTpaHUIM M NpPEACTaBiIsIBa KpPaTrko, HO H3UEPIIATEIHO

NpEaACTaBsAHC HA JUCCPTAIUOHHUSA TPY.

B 3axmroueHne cmsTam, 4ye npencraBeHus ot A-p Papnna KnpkoBa aucepranvoHeH Tpya Ha
teMa ,,[Ipunoxkenune Ha OCT-anruorpadus npu naueHTH ¢ MaKyllHa JereHepalys, CBbp3aHa
C Bb3pacTTa M XOpOMJAJIHA HEOBaCKyJaapu3alMs MMa NPAKTUYECKO M HAy4YHO 3HAYCHUE.
JlucepTalluOHHUAT TPyl OTroBaps Ha M3KUCKBaHMATA 3a npuchbxkiaane Ha OHC ,,noxrop*
MOCOYeHH B 3akoHa 3a pa3BUTHE Ha akaJeMU4HHs cbcTaB B Pemybnuka bbarapus u

[IpaBuinHuka 3a mpunaradeto My B MY-Ilnesen. Bcuuko ToBa MM JaBa OCHOBaHHE Aa JaM
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CBOSITA MOJIOXKUTETHA OIIEHKA U J]a TIPEUIokKa Ha yBaxkaeMoTo HaydHOTO KypH J1a IpUCHAN Ha
n-p Paguna KanunoBa KupkoBa oOpasoBarenHara W HaydHa CTEIEH ,,JJOKTOP® MO Hay4dHa

CHEIHAITHOCT ,,0(0TaTMOIOT s,
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Brief biographical information

Dr. Radina Kalinova Kirkova was born in 1990. She graduated in medicine in 2016 at Medical
University-Sofia. In 2018 graduated with a master's degree in "Public Health and Health
Management”, and in 2020 acquired a specialty "eye diseases" at MU-Sofia. From December
2020 was enrolled as a doctoral student of independent training at the Department of "Ocular
Diseases, ENT Diseases and MFS" at MU-Pleven. In March 2024, the Specialization in Neuro-
Ophthalmology begins at the University Vita-Salute San Raffaele Via Olgetina, Milan, Italy. In
the period 10/02/2021 - 05/09/2022 he worked as a doctor, ophthalmologist in the Department of
Eye Diseases - UPMBAL "St. John the Baptist", in the period 05/09/2022 - 04/09/2023 in the
Eye Clinic - HUMANITAS Research Hospital, Milan, Italy, from 27/09/2023 - until now works
at Eye Clinic "Vision" - Team Prof. Tanev, as well as from 01/04/2024 - until now works at Eye
Clinic - MBAL "Sveta Sofia". Dr. Kirkova has participated in a number of courses and
specializations in Italy, mainly dedicated to OCT and OCT-A. In 2021 Dr. Kirkova passed the
EBO exam - Fellow of the European Board of Ophthalmology (FEBO), in the same year she was
the winner of an award for a young ophthalmologist with a scientific contribution named after

Prof. Dr. Stoimen Dubov.



Relevance of the problem

Age-related macular degeneration (ARMD) is one of the leading causes of blindness among the
elderly population, which determines the great social importance of this disease. Timely
diagnosis and treatment are important to achieve the best possible result in terms of preserving
the sight of these patients and preserving their quality of life. Although rarer, the exudative form
of ARMD, in which choroidal neovascularization is present, has a more aggressive course and
leads to a significant decrease in visual acuity faster. Fluorescein angiography was the main
diagnostic method, giving us information about the presence and type of neovascular membrane
(NVM). Nowadays, a precise evaluation of the characteristics of the neovascular membrane, as
well as its change during treatment with anti-VEGF drugs, can be done with the help of OCT-
angiography (OCT-A). The non-invasiveness, short examination time and high informativeness
that OCT-A brings with regard to the characteristics of CNV make it possible to perform the
examination repeatedly and to identify the individual morphological types of neovascular
membranes, which can serve as a prognostic marker for the development and course of the

disease.

In her dissertation, Dr. Radina Kirkova specifically studies the possibilities of OST-A for
investigating the type of neovascular membrane, the signs of progression and the dynamics in its
morphological characteristics, as well as the influence of anti-VEGF therapy on the activity of the

membrane. All this makes the dissertation work up-to-date and practically useful.
Structure of scientific work

The structure of the presented dissertation complies with accepted requirements and standards, it
is written on 162 pages, illustrated with 16 tables and 20 figures. The paper includes the
following sections: used abbreviations — 1 page, introduction — 1 page, literature review — 46
pages, aims and objectives — 1 page, material and methods — 11 pages, results — 34 pages,
discussion — 37 pages, conclusions - 1 page, conclusion - 2 pages, contributions - 2 pages,
bibliography - 23 pages. The bibliographic reference includes 179 literary sources, of which 2 are

in Bulgarian and 177 in English.

The literature review is comprehensive and shows a detailed knowledge of the subject. It begins
with a review of various classifications of ARMD and data on its prevalence, as one of the



leading causes of blindness in the world. Various risk factors for the development of ARMD, the
pathogenesis of the disease, the features of the various diagnostic methods - fluorescein
angiography, OCT and OCT-A with their advantages and disadvantages are considered. Attention
is also paid to the modern possibilities of treatment of patients with exudative form of ARMD
with anti-VEGF medications. In the conclusion of the literature review, it is emphasized that
OCT-A has become an indispensable part of the diagnosis and follow-up of patients with ARMD,
and its application improves the possibilities of identifying CNV and the dynamics of its type
during the course of treatment, which is a prerequisite for the in the dissertation, in-depth
research on the importance of the individual morphological types of NVM, as a prognostic

marker for the course of the disease.

The aim of the dissertation work is to study the possibilities of OCT-A in the diagnosis and
monitoring of the effect of the treatment of patients with ARMD and choroidal

neovascularization.
To achieve this goal, the doctoral student has set himself the following 6 tasks:

Task 1: Defining the type of neovascular membrane, according to OCT-A images and the

classification proposed by Coscas et al.

Task 2: Application of anti-VEGF intravitreal therapy in patients with ARMD and CNV.
Assessment of neovascular membrane type change.

Task 3: Defining the OCT-A markers of progression and activity of the neovascular membrane.

Task 4: Effect of ongoing anti-VEGF therapy on membrane activity and OCT-A markers of

progression and activity

Task 5: Evaluation of the impact of vascular remodeling after anti-VEGF therapy on visual

acuity.
Task 6: Compilation of a therapeutic behavior protocol.

Material and methods



For the purposes of the dissertation, a retrospective clinical study was conducted in November
2018. — December 2020, in which 119 patients were followed, 61 of whom were examined and
treated in France. The medical institutions that served as a base for collecting materials are:

- Specialized Eye Hospital "Zrenie" - Sofia
- Societe d'experience liberal des ophthalmologists Barathon - Montlu¢on, France
- Clinic for eye diseases University Hospital "Dr. Georgi Stranski" - Pleven

Clinical methods include a detailed history, a standard eye examination including indirect
ophthalmobiomicroscopy with a +90D lens. All patients also underwent highly specialized
examinations FA, OCT and OCT-A. Depending on the type of NVM from OCT-A, patients are
divided into the following groups:

1. NV-membrane type "Coral” - with an eccentric feeding vessel, massive trunks with thin
capillary ramifications.

2. “Jellyfish”-type NV-membrane - has a massive feeding vessel with centrifugal vascular trunks

with thin capillaries.

3. "Dead tree" NV-membrane - has a massive main trunk and ramifications varying in size and

caliber.
4. NV-membrane type "Lace" - strongly anastomosing vascular network, without a main vessel.
5. NV-membrane type "Filaments" - composed of many intertwining, thread-like vessels.

6. Indeterminate type of NV-membrane - whose OCT-A view does not correspond to any of the

above types.

All patients included in the study were treated with intravitreal application of Eylea according to
a standard methodology and protocol with three loading doses every month, and on the 25th day
after the application, a legal control examination was performed, including examination of the
eye status, OCT and OTC-A.

Dr. Kirkova used modern statistical methods for data processing, namely correlation analysis, test
of independent variables (Independent Sample T-test), Pearson's correlation (chi-square test),
Spearman's rank correlation coefficient. Statistical software packages SPSS and EXCEL for
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Windows were used. All values with P<0.05 were accepted as statistically significant. The
chosen critical level of significance is a=0.05. The corresponding null hypothesis is rejected

when the P-value is less than a.

Results

In the present study, 119 patients with newly diagnosed, treatment naive neovascular form of
ARMD were prospectively followed. Their average age was 75.45 years, and 55.5% of them

were female.

According to the morphological characteristics by OCT-A of naive neovascular membranes,
patients were divided into the following groups: "coral”, "jellyfish”, "dead wood", "lace",
"filaments"” and "indeterminate”, with the largest the number of patients in the "coral™ type group
(40 pcs), followed by "lace™ (25 pcs), "filaments" (23 pcs) and "jellyfish” (19 pcs). The
distribution of the individual types of naive NVM by gender and age was analyzed, and no
statistically significant relationship was found for these characteristics. The results of the study
show that the youngest patients are with "lace” type NVM - mean age 71.56 years, followed by
patients with "dead tree” NVM, and the oldest are "indeterminate type" NVM: 80.75 years.
Among men, the number of patients with naive "coral" type NVM is the largest (17 pcs),
followed by "lace" type NVM (15 pcs) and "filaments" (12 pcs). Among women, the most
frequent types of "coral™ (23 pcs), "jellyfish™ (14 pcs) and "filaments” (11 pcs) NVMs stand out.
After treatment with three intravitreal applications of an anti-VEGF medication (Eylea, Bayer)
with an interval of one month between them, no statistically significant relationship was found
between the gender and age of the patients and the morphological type of the neovascular

membrane after therapy.

An analysis of the relationship between the initial appearance /naive neovascular membrane/ and
its change after the treatment was carried out and it was found that there is a statistically
significant relationship between the morphological form before and after therapy, for the entire
cohort of 119 patients. For a more detailed analysis, two groups of patients with "differentiated"

and "undifferentiated" membranes were formed. "Differentiated" include "coral”, "jellyfish" and
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"deadwood", and "undifferentiated” include "lace”, "filaments" and "indeterminate”. The study
found that there was a statistically significant relationship between individual shapes in the
"differentiated” membrane group, but not in the "undifferentiated” group. Neovascular
membranes of the type "coral” most often after therapy change to the type “jellyfish™ (47%), or
"dead tree" (33%), type "jellyfish" after therapy in 55.6% change to "dead tree", and in 44.4% it
does not change, and in 75% of cases "dead wood" retains its morphological appearance even
after the therapy. It is a final, maximally differentiated form (by histological essence) of a

neovascular membrane that does not change over time.

The correlation dependences between the signs of progression (the perilesional dark halo,
ramifications in the pathological network, angiographic connection between the NV-membrane
and the normal network) and the type of NVM before and after therapy were investigated, and the

following results were obtained:

1. No statistically significant relationship was found between the type of naive NV
membrane and the presence of the perilesional dark halo: Spearman's rho: p=0.1166, p=

0.20665, n=119

2. Perilesional dark halo decreases after therapy - Spearman's rho: p=-0.68361, p= 0.00665,
n=119

3. Ramifications in the pathological vascular network decreased after therapy only in the
differentiated membrane group, and the more differentiated the membrane, the less
ramifications after therapy: Spearman's rho: p=-0.33451, p=0.00788, n=62 ( 1-3)

4. The more differentiated the membrane, the more often there is an angiographic connection

after therapy.

The applied statistical analysis of the data from the study did not prove a relationship (either
positive or negative) of any naive morphological type of membrane with visual acuity before and
after therapy. After vascular remodeling occurred, a statistical relationship was found between
the morphological variant after therapy and visual acuity: For the group of "differentiated”
neovascular membranes, the less differentiated the membrane, the lower the visual acuity; For the
undifferentiated membrane group, the more differentiated the membrane, the higher the visual

acuity. At the end of the Results section, the dissertation describes a behavioral therapy protocol.



In the chapter "Discussion™ the own results are consistently and in detail examined and analyzed
and compared with the studies of other authors. A part of the exposition including the studies on
the role of VEGF, the description of the different anti-VEGF drugs and the generally accepted

regimens of administration should be placed in the literature review.
Dr. Kirkova makes 6 conclusions in her dissertation as follows:

1. The analysis performed on the naive form of NVM, determined by OCT-A and the

patient's age, did not establish a statistically significant relationship.

2. The analysis performed on the naive type of NVM determined by OCT-A and the patient's

gender did not establish a statistically significant relationship.

3. The study indicated a directly proportional relationship between the differentiation of the
membrane, determined by OCT-A, after therapy (“coral”, "jellyfish", "dead tree™) and the

manifested visual acuity after therapy.

4. The study indicated a significant relationship between the differentiation of the membrane,

determined by OCT-A, and the number of ramifications.

5. The analysis of the relationship between the perilesional halo and the type of naive NVM,
determined on OCT-A, did not establish such a statistically significant relationship. The

demonstrated relationship is in the reduction of the perilesional halo after therapy.

6. The study of the angiographic relationship between the NVM and the normal vascular
network highlighted its persistence after therapy. This is a characteristic feature of the
differentiated NVM, determined according to OCT-A.

As the most important contributions of the dissertation work of an original, confirmatory and

scientifically-applied character, we can point out:

- For the first time, the vascular remodeling of naive NVMs in patients with ARMD under the

action of anti-VEGF therapy has been analyzed.

- Proven dependencies and differences in vascular remodeling for groups of "differentiated”
and "undifferentiated” membranes, have been hypothesized for the different origin of new

vessels in ARMD (probably one part originating from the normal vascular network and



another from migrated endothelial-progenitors cells). This hypothesis is the basis for future

studies.

- This is the first study to find a correlation between the activity/progression marker

"angiographic band" and a specific type of NVM.

- For the first time, a correlational dependence was found between the "number of
ramifications in the pathological network™ as a sign of progression and a certain

morphological type of NVM

- The influence of anti-VEGF therapy on the number of ramifications in the pathological

network, described in previous studies, was confirmed.
- Perilesional dark halo has been confirmed to decrease in size after anti-VEGF therapy.
I have the following remarks about the dissertation:

1. For greater clarity, it is necessary to number the sources cited in the text with their

consecutive number from the bibliographic reference.

2. Figures illustrating the change in the appearance of neovascular membranes after treatment

should be in the Results section, not in the Discussion.
3. Reference to the figures and tables is missing in many places in the exposition.
Publications on the subject of the dissertation

Dr. Kirkova has presented a list of a total of 3 publications, one of which is in a journal
referenced and indexed in the world-famous scientific information database Web of Science.

A total of seven are her participations in national and international scientific forums.

The abstract is written on 66 pages and is a short but comprehensive presentation of the

dissertation work.

In conclusion, | believe that the dissertation work presented by Dr. Radina Kirkova on the
topic "Application of OCT-angiography in patients with age-related macular degeneration
and choroidal neovascularization” has practical and scientific significance. The dissertation
meets the requirements for the award of the “Doctor” degree specified in the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Rules for its
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Implementation at MU-Pleven. All this gives me the reason to give my positive assessment
and to propose to the respected Scientific Jury to award Dr. Radina Kalinova Kirkova the

educational and scientific degree "Doctor" in the scientific specialty "Ophthalmology".

12.08.2024 Reviewer: Ha ocHoBaHue un. 59 ot 33J1[
Varna Prof. Dr. Zornitsa Zlatarova, PhD, DSc.



