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Hucepraiiisi mpucBsYeHa MPOOJIeMi IMiJBUIICHHS €(QEKTUBHOCTI JIarHOCTUKH Ta
MIPOTHO3YBAaHHS PO3BUTKY BIKOBOi JereHepaiii MakKyld NUIIXOM BH3HAYCHHS PO
(dakTopiB pU3MKY Ta TeHeTUYHOTro mnoiimMopdizmy reniB-kanauaarie (ARMS2, CFH Ta
VEGFA) y 11 BUHUKHEHH1 Ta MPOrpecyBaHHi y MaIli€HTIB B YKpaiHi.

BikoBa nerenepartist makynu (BJIM) — HaifuacTima npuyrHa 3HAYHOI Ta HE3BOPOTHOT
BTpaTH IEHTPAIBHOTO 30py y Jtojed michs S50-TH poKiB, MpU IILOMY YacTOTa ILbOTO
3aXBOPIOBaHHSA 3 BIKOM pi3ko 3poctae [1-2, 5, 8]. 3a manumu miteparypu, BJAM B
PO3BUHEHHX KpaiHax CBITy Bpaxkae OM3bKO 14 MITBHOHIB JIOAEH 1 TEHACHIIl [0
3HIKeHHs Hemae [7, 11, 13].

3 KO’)KHMM POKOM B YKpaiHi cuTyarlis 3 nomupeHicTio BJIM He3MIHHO MOTipLIy€eThCs
[11, 15, 47]. TpuBamuii Oe3CMMITOMHHI Iepebir, HECBOE€YaCHE MiarHOCTYBaHHS Ta
MIBUJKA BTpaTa LEHTPAJBHOTO 30py NPHU3BOAATH JO CIIAa0KO30pOCTi, 3HIKEHHS
npodeciiiHoi Mpane31aTHOCTI 3 MOJANBIIOK 1HBAIIIIZALIEI MO 30pY, IO 1 3YMOBIIIOE
ColllaIbHO—MEAMYHY BaKJIiBicTh mi€i martosorii [49, 68]. Tak, 3a ocranHi 20 pokiB
HIOpIYHA KUIBKICTh MAIIEHTIB 3 JEreHepaTHBHUMH 3aXBOPIOBAHHAMHU 33JHBOTO MOJIIOCA
OKa, SIKi BIIEpIlic BU3HAHI 1HBAJIIaMH 110 30py B YKpaiHi, 30inbiimaacs B 2,5 pasu [47].

BikoBa perenepariis Makynd, 3a JaHUMU 0OaratbOX aBTOPIB, BIJHOCHTHCS [0
mysbTH(DaKTOpiadbHUX 3axBoproBaHb [29-33, 35, 45], mpoBigHuMH (QaKTOpaMu PHU3UKY
PO3BUTKY $IKOi BBaXaTh BIK, CTaTh 1 CHMaaKOBICTh. JlOCHIMKEHHS OCTaHHIX POKIB
MPOJIEMOHCTPYBAJIM CIMEHHMH, CIIAIKOBUI XapakTep npouecy po3sutky B/IM [18, 26, 27,

50, 72], ajie muTaHHS NaTOr€HE3y 3aXBOPIOBAHHS OCTATOYHO HE BUPIIICHI.



JIisi BU3HAUEHHS KJIIOYOBMX YHWHHHKIB, IO BIUIMBAIOTh HA OCHOBHI JIAHKU 1
MexaHi3MH po3BUTKY BJIM, HaWOuIbII [OIIBHO TMPOBECTH aHami3 1 Yy3arajabHEHHS
BIJIOMHX Ha ChOTOJIHI ()aKTOPIB PU3HKY, BUKOPUCTOBYIOYM HOBITHI TE€XHOJOT1UHI I1IXOIH
Ta Cy4acHi JIarHOCTUYHI MPHJIAIN 1 JOCTOBIpHI MeToauku. OCTaHHIM yacoM mpobiieMa
BHUBUCHHSI POJI TEHETHYHUX YWHHUKIB y PO3BUTKY OCHOBHOI I1HBaJiJU3yIO4YOi OYHOI
1aToJIOr1i, BIKOBOI JiereHepallii MaKyJu cTajia Bce OUTbIIEe MPUBEPTATH yBary JJOCIIIHUKIB
[60, 61]. IcHyroTh mHpHIyIICHHS, IO OJHA 3 OCHOBHHX JIAaHOK marorenesy BJ/IM —
nepBuHHI TeHetnuHi aedekru [55, 57, 73, 78, 79]. Ane, BpaxoByIOYH OCOOJIHMBOCTI
po3Butky BJIM Ta cKiIamHICTh BHSBIEHHS T€HETHYHHUX MYyTalllil, Ha CHOTOJHI LI
MPOJIOBXKYIOTHCSA JOCTIDKEHHS B Tally3i BHBUCHHS BIUIUBY TE€HIB Ha PO3BHUTOK
3aXBOPIOBAHHS.

3aranoMm, TakTHKa 1 JUHAMiKa HAyKOBHUX JOCTIKEHb IOJI0 BUBYCHHS MATOTCHE3Y
BIKOBOI ~ MakyJISIpHOI  JlereHepallli Ha  Cy4acHOMY  e€Talll  XapaKTepHU3yHThCs
HEOJIHOPIHICTIO, BIICYTHICTIO CUCTEMATHU3AIIl] 1 KOHCTPYKTUBHOTO Miaxoay. Bilkpurta 1
BHBYEHHS HOBHMX JaHOK mnartoreHe3y BJIM, BpaxoByrodui (pakTOpu pH3UKY Ta T€HETHYHI
YUHHUKHA, BHU3HAYAIOTh CYYaCHUM HaNpSAMOK HAYKOBHX JOCIHIDKEHb Ta  JO3BOJIATH
pPO3pOOUTH ONTUMAJIbHI CXEMHU JIIKYBaHHSI JaHOI TATOJIOrli Ta 3HU3UTU BIJCOTOK
¢1abK030POCTI Ta CIINOTH IpH ypaxkeHHsx citkiBku [31, 37, 55, 61, 73].

JlocmimkeHs: poil TeHeTUYHUX YMHHUKIB B po3BUTKY BJIM, a came momimopdizmy
reHiB ARMS2, rs 10490924; CFH, rs800292; VEGFA, rs2010963 ta rs699947 B YkpaiHi
HEe TpoBoaWIM. TOMy akTyaldbHUM 1 [OIUIBHUM Ha Cy4aCHOMY €Tali pPO3BUTKY
BITUM3HAHOI O0()TaIbMOJIOTIYHOI HAYKU € BU3HAYEHHS (DAaKTOPIB PU3UKY PO3BUTKY BIKOBOI
JeTeHepallii MakyJld Ta BH3HAYCHHS MOMKJIMBHX 3B’SI3KIB 3 T€HCTUYHUMH YHMHHUKAMH,
OOTpYHTYBaHHSI 1X JIarHOCTUYHOT Ta MPOTHOCTUYHOI POJIi.

Marepiasiom a1t fociimpkeHHs ciayryBaino 182 marienta. Cepen oOcTexeHUX OYI10
70 qonoBikiB (38%) 1 112 xinok (62%). Bik mamienTiB Bix 45 no 89 pokis. Bci mamienTy,
SIK1 TIPOXOIMITA OOCTEKEHHSI B paMKax JaHOi TucepTaIiiHoi podoTu, Oyiu po3moIiiaeHi Ha
Tpu Tpynu. ['pyna I — 38 mauienTis, 6€3 BIKOBOI JereHepaliii Makyjau Ha 000X oudax (Tpyna
nopiBHsiHHA). ['pyma Il — 64 mnamieHTa 3 BIKOBOIO MAaKyJOHaTi€ld a00 BIKOBOIO

JereHepaIiel0 Makyiad, cyxor (OopMOI Ha OJHOMY 4YM Ha 000X odax («cyxa» ¢opma)



(ocnoBHa rpyma). I'pyma III — 80 marieHTiB 3 BIKOBOIO JETCHEPAII€I0 MAaKYJIU:
TPaHCYAATUBHUM BIJIIApPyBaHHSAM IMITMEHTHOTO EIMITENII0 CITKIBKH, €KCYJaTUBHOIO
dbopmoro, cyopeTuHaNbHUM (BiOpPO30M Ha OJHOMY UM Ha 000X ouax («Bosiora» dopma)
(ocHOBHa Tpyma).

[Ipy BHUKOHAHHI JAHOTO AUCEPTALIWHOTO IOCIHIIKEHHS OCHOBHUMHU 3aBIaHHSIMU
poOoTu Oyiu: BUBUEHHS poiii mojiMopdizmy reHiB-kanauaatie (ARMS2, rs 10490924;
CFH, rs800292; VEGFA, rs2010963 Tta rs699947) B CXHJIBHOCTI JO BUHHUKHCHHS Ta
IIpOTrpecyBaHHs PI3HUX CTaAiil BIKOBOi jereHepaiiii Makyiu B Ykpaidi. Kpim Toro mu
BHU3HAYAIX 3B’ 130K NOJIMOpPi13My Bi11IOpaHUX HAMH I'€HIB-KaHIUIATIB 1 (PAKTOPIB pU3HKY,
TaKuX SIK: BIK, CTaTh, pedpakiiis, TpUBaJIiCTb XBOPOOH, 3BUYKA JO TaJiHHS, HAsSBHICTb
OXKUpIHHA (MMOKAa3HUK 1HAEKCY Macu TiJla), piBE€Hb apTeplajiIbHOIO THUCKY, O10XIMIYHI
MOKa3HUKKA (PIBEHb TIJIIKEMIi, XOJIECTEPUHY, TPUIJILEPUAIB, (pakiiil JIIMONpoTeiiB,
1HIEKC aTepPOreHHOCTI, (hopMeHi eleMeHTiB KpoBi, remoriooid Ta IIIOE) B cXHiIbHOCTI 10
BUHUKHEHHSI BIKOBOi JjereHepariii wmakynu. [nsxoM BHKOpUCTaHHS OTPUMAHHUX
pPEe3yNbTATIB MU MPArHyIx po3pOoOUTH MaTEMATUIHY MOJICTh MPOTHO3YBAHHS PO3BHUTKY Ta
IPOrpECYBAaHHS BIKOBOI JIeT€HEepallii MakyJu 3 ypaxyBaHHSM T€HETHUYHOTO MOJIMOP(i3My
1 aKTOPIB PUBHKY, IKY MOXJIUBO OyJI0 OM BKJIIOUUTH B METOJUKY aKTUBHOTO MEIUYHOTO
MEHE/DKMEHTY XBOPHX TMpU aMOYyJaTOPHO-TIONIKIIHIYHIMA TOMOMO31 3 BHU3HAYEHHSIM
IHUBITYJIbHOTO PU3HMKY PO3BUTKY 1 MPOTPECYBAHHS 3aXBOPIOBAHHS 3 MPU3HAYCHHSIM
IHAUBITyIBHUX MPO(PUIAKTUYHUX 3aXO/IB SIK Y CAMUX XBOPHUX, TAK 1 Y WIEHIB iX CIMEH.

O0’ekTOM JOCII/PKEHHS B po0OOTI Oyia BikoBa nereHepaitis makynmu (BJIM), ska
srigHo 3 MKX-10 Bu3Hauaacs sk JgereHepallis MakyJId Ta 3aJHboro moitoca (kox H35.3).

Y Xxonl pochiikeHHs OynaM BUKOPUCTaHI 3arajJlbHOKIIIHIYHI O(TaTbMOJIOTIYHI,
IHCTPYMEHTAJIbHI, KJIIHIKO-TA00PATOPHI, TEHETUYHI Ta CTATUCTUYHI METOIU JTOCITIPKEHHS.

3aBIsKUM MPOBEACHHIO JAHOTO JUCEPTAIIMHOTO JOCHTIPKEHHS BIepine B YKpaiHi
BH3HAYECHO MMATOTCHETHYHY 3HAYyHIicTh moiimopdizmiB ARMS?2, rs 10490924; CFH,
rs800292; VEGFA, rs2010963 Tta rs699947 Ta BCTaHOBJICHO acoIlaril0 3 PO3BUTKOM
BIKOBOI JiereHepariii Makyinu A noiximMopdHux reHotuniB Ta aneneid rs10490924 rena
ARMS?2, rs800292 rena CFH Ta rs2010963 rena VEGFA (p2<0,04), Toxi sik reHOTHIIH

ta ajen mnoiimMopdizmy rs699947 rena VEGFA Takoi acomianii He manu (Pre>0,05).



KpiM TOoro, BCTaHOBIIEHO acolialild PO3BUTKY «cyxoi» ¢opmu BJIM Ta
MATOTHOMOHIYHHUX 3MiH MOP(OJIOTIYHOI CTPYKTypu Makyiu ais ajneneit rs2010963 rena
VEGFA (y*=4,28; p=0,04).

JlocipKeHHsT BCTAaHOBWIIM, IO MPHU CTpaTu(iKallii 3a HasgBHICTIO «BOJOTO1» (hopmu
BJIM B VYkpaini cunma 3B’a3Ky 30uIblryBasiacs sl momiMopdizmiB 1s10490924 rena
ARMS2 (prer=0,03) 1 rs800292 rena CFH (p,2<0,001). Jdns momimopdizmy rs2010963
rena VEGFA 3B’s30K 3 «Bosoroo» ¢popmoro MaB micte i aist aneneit (pg2=0,005), i qs
reHotutiB (Py2=0,01). Kpim Toro, miHOpHUit reHoTun A/A monimopdizmy rs699947 rena
VEGFA BusBHB acoriamnito TUTbKH 3 «BoJoroo» ¢hopmoro BJIM (p,2.=0,02).

Brniepiie cTBopeHO MaTeMaTHYHy MOJIEbh MTPOTHO3YBAaHHS T€HETUYHOI CXUIIBHOCTI Ta
HMOBIPHOTO PHU3HKY PO3BUTKY «Bojoroi» (gopmu BJIM 3 ypaxyBaHHAM OTpUMaHHUX
pe3ynbTaTiB acouianii MK T€HOTUIIaMH Ta anenasMu noiidopmizmis: 1510490924 rena
ARMS?2, rs800292 rena CFH, rs2010963 rena VEGFA 1 rs699947 rena VEGFA Tta
MapkepaMu MOp(QOJIOTIYHOI CTPYKTYpU MaKyJHd y XBOPUX Ha «BOJOTY» (OpPMY BIKOBOI
JereHeparii MaKyJiu.

BcranoBieHo, 1110 TpH HOPIBHSAHHI TPYH 3 «CyXO0I0» Ta «Bojorow» BJIM mix co6oro
came monimMopdizmu rs800292 rema CFH Ta rs699947 rena VEGFA Buznaganmu gopmy
BJIM. «Cyxa» ¢gopma Oyna acoriiiioBana 3 HasiBHICTIO npeakoBux aneneit (G ta C), Toxai
K «BOJIOTa» (hopma — 3 HASBHICTIO MIHOpHHX ajenei (B 00ox Bumankax A). Bussneno,
mo npu «cyxii» Gopmi BJIM momimopdizmu rs10490924 rena ARMS2 (p(F)<0,02) i
rs800292 rema CFH (p(F)<0,04) mamu mnaToreHeTWYHE 3HAYCHHA (PU3UKOBE II0
BUHUKHEHHI0O 110 BJIM), OCKIIbKM CHpPUSIIM TINEpPXOJECTEepUHEMI, AaTepOTreHHIN
JTUCTIIIeMIT Ta 3TyIIEHHIO KPOBI.

Kpim toro, Hamu Oyno po3poOjeHO MaTeMaTH4YHY MOJENb MPOTHO3YBaHHS BIKY
po3sutky B/IM, mo Bkimoudae ramotun, IMT, cTaTh Ta MOKa3HUKH, SIKI XapaKTEPU3YIOTh
CTHJIb KUTTSI Ta 3BUYKHU MAI[IEHTAa, MAa€ BUCOKUN CTYIEHb BIPOTITHOCTI Ta MOXeE OyTH
BUKOPHUCTaHA ISl BU3HAYEHHS 1HUBITyaIbHOTO PU3UKY po3BUTKY BJIM.

Po3mivpeHo HaykoBy 1H(QOpMali0 MO0 BIUIMBY F'€HOTHUIIB HA PU3HMK JIBOOIYHOTO
ypaxennss npu BJIM. Brepmie Bu3HaueHO, 110 MIHOPHI TOMO3WUTOTHI T€HOTHIH BCIX

JOCIIKEHUX MOMIMOP(DI3MIB CYTTEBO 30UIBIIYIOTH PU3UK JBOOIYHOIO Ypa)K€HHS NpU



B/JIM, Toni ik mpeaKoBI TOMO3UTOTH TaKWW PU3UK CYTTE€BO 3MEHINYIOTh. OCOOJIMBO 11€
crocyBanocsi 1s800292 rena CFH. Bmepiie Bu3HaueHo, 1m0 B YKpaiHi TpU TE€HOTHIU
(ARMS2 rs10490924, CFH rs800292 i VEGFA rs2010963) Busnauaiots po3suTok B/IM
3 0€3MOMIJIKOBUM TIporHO30M Ha piBHI 78,0% Ta aBa renotunu (CFH rs800292 1 VEGFA
rs699947, p=0,003) Bu3HAUYaIOTh PO3BUTOK «BOJIOrOi» (Gopmu BJIM 3 0e3m0MUIKOBUM
IpPOrHo30M Ha piBHI 63,9%. Bnepiie cTBOpeHO MaTeMaTU4YHY MOJIETb MPOTHO3YBAaHHS
HMOBIpPHOTO pU3UKY po3BUTKY BJIM 3 ypaxyBaHHSIM rarioTHIIIB.

OtpumaHi pe3yJabTaTH JO3BOJMIM pPO3POOUTH Ta BIPOBAAUTH B MPAKTUKY
MOMIKIIHIYHUX 0()TaTbMOJIOTIYHUX BIIJIUIEHB Ta CTALIOHAPIB 3aKiIaJiB OXOPOHHU 310POB’S
VYkpaiHu METOANKY aKTHBHOTO MEAMYHOTO MEHEKMEHTY XBOPHX Ha BIKOBY JIET€HEPAIiI0
MaKyJH, siKa BKJIIOYaJa BUKOPUCTaHHS (OPMYJT PO3paxyHKy: HMOBIPHUX CTYIICHIB
pu3uKy po3BUTKy B/IM 3 ypaxyBaHHSIM I€eHETUYHUX MOJIMOP(QI3MIB, pU3UKY PO3BUTKY
«ogoroi» dopmu BJIM, Biky po3sutky BJIM, iimoBipHOocTi po3Butky BJIM 3
ypaxyBaHHSM TaIlJIOTUINIB. 3a3HayeHa METOJIMKa JO03BOJIAE JiKapAM-o(dTanbMonoram
MOJIKJIIHIYHUX BIJIJIIJIEHD 1 KOHCYJITaTUBHUX O(TAIBMOJIOTIYHUX KaOiHETIB chopMyBaTH
IPpyNU PU3HMKY MO PO3BUTKY BIKOBOI JIeT€HEparlii MaKyjdu, BU3HAYUTH 1HIUBITyaIbHUMI
PU3MK PO3BHUTKY 3aXBOPIOBAHHS, CIUIAHYBATH TAKTHUKY MOMAJBIIOTO JIKyBaHHS IIi€i
KaTteropii XBOPUX Ta PEXKHUM iX NPODUIAKTHKKA 1 JUCIIAHCEPHOTO CIIOCTEPEKECHHS,
nporHo3yBaTtu yckinagHenus B/IM, copmyntoBaTu A 370pOBUX MAIIEHTIB HEOOXI1HI
peKOMeHJaIli 100 CTUJII0 JKUTTS Ta HEOOXIHOCTI 3aCTOCYBaHHS JOJATKOBUX
npo(TAKTUYHUX 3aXO0/IB.

[TyOmikamii. OCHOBHI pe3yjbTaTH AUCEpTaliiiHOI poOoTM BuUKIaaeHli y 17
nyOnikamisx. OnyOnikoBaHo 5 crareid, 3 HUX 1 — ogHOOCIOHO. 30Kpema 3 cTarTl y
HAyKOBUX (DaxOBUX BHUJIAHHAX YKpalHU BIAMOBIIHO 10 TEPENIKy HAyKOBUX (PaxoBUX
BUJaHb YKpaiHu, | — B 3aKOpJIOHHOMY HAYKOMETPUYHOMY BHJIaHHi, TPOIHJEKCOBAHOMY Y
0a3i manmx Scopus, 1 — y mepioAMYHOMY HAyKOBOMY BHJIAHHI I1HINOI JEpXkKaBH, SKa
BXOUTh €Bporeiicbkoro Coro3y, 3 HanpsMy, 3a SIKUM MATOTOBIICHO AucepTaiio. Kpim
TOro OImy0JikoBaHO 11 Te3 JomoBifei — B MaTepiasiax KOHTPECiB Ta HAYKOBO-TIPAKTUIHHUX

KOH(EpEeHITIH, BKIIOYa4H 3 1HO3eMHI, | — HOBOBBEICHHS.



KirodoBi crioBa: BikoBa JiereHepairisi Makyiu, «cyxa» popma BJIM, «Bonoray ¢popma
BJIM, renotunw, aneni, moaiMopdizmu rs 10490924 rena ARMS2, 15800292 rena CFH,

1s2010963 1 rs699947 rena VEGFA, niarHoctuka, po3BUTOK, IPOTHO3YBaHHS.
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The dissertation is devoted to the problem of increasing the effectiveness of diagnosis
and predicting the development of age-related macular degeneration by determining the
role of risk factors and genetic polymorphism of candidate genes (ARMS2, CFH and
VEGFA) in its occurrence and progression within patients of the Ukrainian population.

Age-related macular degeneration (AMD) is the most common cause of significant
and irreversible loss of central vision within people above the age of 50, with the incidence
of this disease rising sharply with the age [1-2, 5, 8]. According to the literature in the
developed world, about 14 million people are affected by AMD and there is no tendency
of decrease [7, 11, 13].

In Ukraine the situation with AMD occurrence worsens every year [11, 15,
47]. Long asymptomatic course, untimely diagnosis, as well as speed and loss of central
vision lead to poor vision and decrease of employability, followed by disability in terms of
vision, which causes social and medical significance of this disease [49, 68]. Thus, over
the past 20 years, the annual number of patients with degenerative diseases of the posterior
eye pole, which were first recognized as having visual impairments in Ukraine, increased
by 2.5 [47] .

According to many authors age-related macular degeneration belongs to
multifactorial diseases [29-33, 35, 45], among the leading risk factors for the development

of which are age, gender and heredity. Studies of recent years have demonstrated the



family, hereditary nature of the development process of ADM [18, 26, 27, 50, 72], but the
problem of the disease pathogenesis has not been fully settled yet.

To determine the key factors affecting the main links and mechanisms
of development of the AMD it is of crucial importance to analyze and generalize the risk
factors known today by means of the latest technological approaches, as well as modern
diagnostic tools and reliable methods. Recently the problem of studying the role of genetic
factors in the development of the main disabling eye pathology, age-related macular
degeneration, has received an increasing attention from researchers [60, 61]. There is an
assumption that one of the main components of the pathogenesis of AMD are primary
genetic defects [55, 57, 73, 78, 79]. However, given the pecularities of AMD development
and the difficulty to identify genetic mutations, the studies on the influence of genes on the
development of the disease have not been completed yet.

In general, the tactics and dynamics of scientific studies on the pathogenesis of age-
related macular degeneration at the present stage are characterized by heterogeneity, as
well as lack of systematization and constructive approach. The discovery and study of new
pathogenesis links of AMD, with due attention paid to risk factors and genetic
factors, define the modern direction of scientific research and will allow
to develop the optimal schemes for treatment of this disease and reduce the percentage of
poor vision and blindness in cases of the retina lesions [31, 37, 55, 61, 73].

The studies on the role of genetic factors in the development of AMD, namely the
polymorphism of genes ARMS2, rs10490924; CFH, rs800292; VEGFA, rs2010963 and
rs699947 have not been conducted in Ukraine. That is why it is relevant and reasonable at
the current stage of development of domestic ophthalmic science to determine the risk
factors for age-related macular degeneration and to define its possible links to genetic
factors, as well as to justify their diagnostic and prognostic role.

The study included 364 eyes (182 patients). Among the surveyed there were 70 men
(38%) and 112 women (62%). Age of patients ranged from 45 to 89. All patients, who
were surveyed within  the framework of this dissertation, were divided
into three groups. Group | — (38 patients) without age-related macular degeneration on

both eyes (comparison group). Group Il — (64 patients) with age-related macular



degeneration, dry form, on one or both eyes ("dry" form) (main group). Group Il — (80
patients) with age-related macular degeneration: transudative detachment of the
pigmentary epithelium of the retina, exudative form, subretinal fibrosis on one or both
eyes ("wet" form) (main group).

In course of this dissertation research the main task of the work was to study the role
of polymorphism of candidate genes (ARMS2, rs10490924, CFH, rs800292, VEGFA,
rs2010963 and rs699947) in the predisposition to the occurrence and progression of
various stages of age-related macular degeneration in Ukraine. Furthermore, we
determined the relationship between the polymorphisms of candidate genes selected by us
and risk factors, such as age, gender, refraction, duration of the disease, smoking habits,
obesity (body mass index), arterial hypertension, biochemical indexes (level of glucaemia,
cholesterol, triglycerides, lipoprotein fractions, atherogenic index, blood cells, hemoglobin
and ESR) in predisposition to the occurrence of age-related macular degeneration. On the
basis of these results, we sought to develop a mathematical model for predicting the
development and progression of age-related macular degeneration, with due regard taken
to the genetic polymorphism and risk factors, which could be included in the method of
active medical management of patients at the polyclinic stage, with the identification of
the individual risk for the developmentand progression of the disease and with
the appointment of individual preventive measures, both for the sick patients themselves
and for the members of their families.

The object of this study was age-related macular degeneration (AMD), which
according to ICD-10 was defined as degeneration of macula and posterior pole (code
H35.3).

In course of study the general clinical ophthalmological, instrumental, clinical and
laboratory, as well as genetic and statistical research methods were used.

This dissertation research gave the grounds to establish for the first time in
Ukraine the pathogenic significance of polymorphisms ARMS2, rs10490924; CFH,
rs800292; VEGFA, rs2010963 and rs699947 and to determine an association with
the development of age-related macular degeneration for the polymorphic genotypes
alleles rs10490924 of gene ARMS2, rs 800292 of gene CFH and rs2010963 of gene



VEGFA (p2) < 0.04), whereas genotypes and the alleles of the polymorphism rs699947
of gene VEGFA did not have such an association ( Pret > 0.05). Furthermore, it was
established that there is an association between the development of the "dry" form
of AMD and the pathognomonic changes in the morphological structure of the
maculae for the alleles rs2010963 of gene VEGFA (y? = 4.28; p = 0.04).

It was established in course of the studies that in case of stratification by the presence
of the "wet" form of AMD in Ukraine the force of association increased for
polymorphisms rs 10490924 of gene ARMS2 (pret = 0.03) and rs800292 of gene CFH
(p,2 <0.001). For polymorphism rs2010963 of gene VEGFA there was an association with
the "wet" form for alleles (p¢2=0.005), as well as for genotypes (p(2=0.01). Furthermore,
the minor genotype A/A of polymorphism rs699947 of gene VEGFA revealed an
association only with the "wet" form in AMD (p,, = 0.02).

For the first time a mathematical model was developed for predicting genetic
predisposition and probable risk of "wet" form of AMD in the light of the results on the
association between genotypes and alleles of polymorphisms: rs10490924 of gene
ARMS2, rs800292 of gene CFH, rs2010963 of gene VEGFA and rs699947 of gene
VEGFA and markers of the morphological structure of maculae within the patients with
the " wet" form of age-related macular degeneration.

It was established that in course of comparing the groups with "dry" and "wet" AMD
as between themselves the polymorphisms rs800292 of gene CFH and rs699947 of gene
VEGFA determined the form of AMD. The "dry" form was associated with the presence
of ancestral alleles (G and C) while the "wet" form — with the presence of minor alleles
(A'in both cases). It was established that in case of the "dry" form of AMD the
polymorphisms rs10490924 of gene ARMS2 (p(F)<0,02) and rs800292 of gene CFH
(p(F)<0,04) had a pathogenic significance (risk for the occurrence before AMD), since
they contributed to hypercholesterolemia, atherogenic dyslipidemia and blood
condensation.

Furthermore, we have developed a mathematical model for predicting the age of

development of AMD, which includes the haplotype, BMI, gender and



indicators that characterize the lifestyle and habits of the patient; has a high degree of
probability and can be used to determine the individual risk for the development of AMD.

Scientific information on the influence of genotypes on the risk of bilateral
involvement in AMD has been extended. For the first time it has been determined that
the minor homozygous genotypes of all investigated polymorphisms significantly increase
the risk of bilateral involvement in AMD, whereas ancestral homozygotes significantly
reduce this risk. This is especially true for rs800292 of gene CFH. It was established for
the first time that there are three genotypes in Ukraine (ARMS 2 rs10490924, CFH
rs800292 and VEGFA rs2010963) that determine the development of AMD with an error-
free prediction of 78.0% and there are two genotypes (CFH rs800292 and VEGFA
rs699947, p = 0,003) that determine the development of the "wet" form of AMD with an
error-free prediction of 63.9%. The first mathematical model for predicting the probable
risk for the development of AMD with due regard taken to haplotypes was created.

The results gave grounds to develop and introduce to the practice of polyclinic
ophthalmologic departments and in-patient departments of health care institutions of
Ukraine the method of active medical management of patients with age-related macular
degeneration, which included the use of calculation formulas: probable risk degrees of
AMD based on genetic polymorphisms, the risk of development of the "wet" form of
AMD, age of development of AMD, probability of development of AMD based on
haplotypes. The mentioned technique allows doctors-ophthalmologists of policlinic
departments and ophthalmologic counselling offices to form risk groups in terms of the
development of age-related macular degeneration, determine the individual risk for
developing the disease, plan the tactics for further treatment of patients in this category,
and the regime for prevention of the disease and dispensary observation, predict the
complications of AMD, formulate the necessary recommendations for lifestyle and
the necessity to employ additional preventive measures for healthy patients.

Publications. The main results of the dissertation have been outlined in 17
publications. 5 articles have been published, 1 of them — individually. In particular, 3
articles have been published in scientific professional editions of Ukraine according to the

list of scientific professional editions of Ukraine, 1 article — in foreign scientometric



publication indexed in the Scopus database, 1 article — in periodical scientific publication
of another EU member state in the study field of the dissertation. In addition, 11 abstracts
have been published in the materials of congresses and scientific and practical
conferences, 3 of which were foreign, as well as 1 innovation.

Key words: age-related macular degeneration, "dry" form of AMD, "wet" form of
AMD, genotypes, alleles, polymorphisms rs10490924 of gene ARMS2, rs800292 of gene
CFH, rs2010963 and rs699947 of gene VEGFA, diagnosis, development, prediction.
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