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Bsaumodeiicmeue ouabemuueckoti pemunonamuu ([IP) u so3pacmuoti maxynsapHoii decenepavuu (BMJ])
npedcmasnsiem cob0ti CIOHHYH KIUHUYECKYI0 U NAMOPUUOTIOZUHECKYH0 NpoOiemy, 0COOEHHO 6 acneKme pa3eumus
XOPUOUOATIbHOU HEOBACKYNAPUSAUUL, 8 MOM HUCTIe ee NePUNanunApHuix popm. Hecmomps Ha pasnudus

6 MeXAHU3MAX PA3BUMUS, 00e NAMON02UU XAPAKMEPUIYIOMCS COCYOUCMOti OuchyHKyuel, umemueti u akmusayueti
aHeuo0zeHe3a, Hmo Moxerm cnocoocmeosamy HoOPMUPOBAHUID HEOBACKYTAPHBIX MEMOPAH.

CospemeHHbvle Uccne008aHUS ¢ UCNIONL30BAHUEM ONMUHECKOTL KO2EPEHMHOTI momMozpaguul ¢ aneuozpagueii deMoHCmpupyiom,
umo [IP cyuiecmsenHo énusem Ha COCMOSHUE XOPUOKANUITIAPUCA U MUKPOUUPKYTIAUUU, 8 HACIHOCU CHUNAEM
cnocobHocmy x penepdysuu nocne anmu-VEGF-mepanuu npu neosackynaproii BM]. Kpome moeo, npu caxaprom ouabeme
BOLABTIAIOMCS BbIPANEHHbIE USMEHEHUS NEPUNANUTIAPHOU MUKPOUUPKYTIAUUY U HelIDOBACKYTAPHBIX eOUHUL, HITO MOXHEM
uzpamo pomv 6 narmozexee NEPUNANUNTIAPHOLL XopuoudanvHoi Heosackynapusavuu (IITIXHB).

IITIXHB cuumaemcs omHocumenvHo pedkoil namonoeueti, yacmo accouuuposantoii ¢ BMJ], oonako ee meueriue

U 0meem Ha JieueHue Mo2ym MOOUPUUUPOBAMbC NPU HATUMUL CONYMCMBYIouleli Ouabemueckoti permuHonamuu.
B cmamve npoananusuposarvi cospemertoie 0arHvie o 3aumoodeiicmeuu /JP u BM]] 6 passumuu I1IIXHB,

a makie 61USHUE SMUX COCMOSHUTI HA KTUHUYECKOe meveHue U mepanesmuyeckue Ucxoobl.

Kniouesvie cnosa: ouabemuueckas pemuHonamusi, 603pacmHast MaKyisApHAS 0ezeHepauus, nepunanuniipHas
XOPUOUOATIbHAS HE0BACKYNAPUIAUUS, XOPUOKANUATAPUC, ONNUUECKAS KO2EPEHMHA MOMOZPaAPUi-aHauozpapus,
anmu-VEGF-mepanus, MUKpoUupkynayus, HelposackynapHas OUCPHYHKUUS, UEMUST CemUamKu, aHeuozeHes,
MAKyNAPHAS NAMON02US
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BBepeHne

Iuabetnyeckasn perunonarus ([IP) u Bo3pacTHas Mma-
Ky/sipHas fereHepauys (BM]I) BbICTymaOT BeRyIinMu
IpUYMHAMY CHIDKEHMS 3PEHIsI B MUPe, 0COOEHHO Cpef
IAaLMEeHTOB CTapIINX Bo3pacTHbIX rpym [1]. Hecmorps
Ha pasnmuyys B STUOIOTUY, B OCHOBE 00eMX IaTOJIOTHiA
JIeKaT 061Iye MeXaHM3MBI, B TOM 4MCTIe XPOHMYECKOe
BOCIIaJIeHNe, OKMCIIUTEIbHBIN CTPecc ¥ aKTUBALUA aH-
ruorenesa [2].

JP TpagMumoHHO paccMaTpMBaeTCsA KaK MMKPOAHIU-
omaTus CeT4aTKy, 00YCIOBIeHHAsA NIUTeIbHOI TUIIep-
IIMKeMUeil M MIOBPeX/IeHNeM SHAOTeNusA cocynos [3].
BM]I B cBOIO 0O4epenb XapaKTepU3yeTCs [JeTeHepaThB-
HBIMJ M3MEHEHMAMU IIMTMEHTHOTO 3INTENINA CeTYATKN
u (IpM HeoBacKyIApHON (opMe) pa3BUTUEM XOPUO-
UJIa/IbHOTI HeOBacKy/Apusanum [4].

Oco6blit MHTepec HmpefcTaB/AeT IepUlannUIIgpHasd
xopuonganpHas HeoBackymapusanys (ITIIIXHB) - or-
HOCUTENIBHO pefiKast popMa HeoBaCKY/ApU3aLUY, TOKa-
NuU30BaHHAs BOMM3M AMCKa 3pNUTeNbHOrO HepBa. Yare
BCEro oHa accounyposaHa ¢ BM]I, ogHako ee IaToreHes
OCTaeTcs HeJJOCTaTOYHO VI3Y4EHHBIM, 0COOEHHO IIpY CO-
yetanuu c JIP [5, 6].

Wsy4enne Bsaumopeiicteus 1P u BM]I B KoHTeKcTe pas-
Butus [IIIXHB aBngeTca akTyanbHON 3afadei COBpeMeH-
HOJ1 0()TaIbMOJIOTYM, pellleHre KOTOPOJ KpalfHe BaXKHO
IUIsL ONTVMMM3AlMI AMAaTHOCTUKY U BBIOOpa TepaneBTH-
94eCKOJ TAKTUKY Y MALIMEHTOB C COYETAHHOJ IIaTO/IOTHEN.

Matepuan u metopbl

ITpoBeneHbI 0630p MUTEPATYPHI U CPAaBHUTE/IbHBII aHAIU3
K/IVHIYECKMX JaHHBIX, IPeACTaB/IeHHbIX B ITyOIMKaLIAX
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U OTYeTaX O KIMHIYECKUX HAOMIONeHNAX 3a TallYleHTaMI

¢ 1P u BM]I, y xotopbix BbisaiBneHa ITTIXHB.

Kpurepun BKII0O4eHN JaHHBIX B aHATIN3:

= Bo3pacT = 50 nerT;

= pguarHoctupoBanHas JIP (HemponmdepaTBHas win
npomudeparusHasi Gpopma);

= BM]I (HeoBackynsapHas Gopma);

= JIIIXHB, nonTBep>kfieHHas MAHHBIMM ONTUYECKON
KorepeHTHOIT Tomorpaduu ¢ aurnorpadueit (OKT-A)
wnn payopecuentHoit aHrnorpaguu (PAT).

OKT-A mncronp3oBanach B MCCIENOBAHMAX I OI[€H-

KM COCTOSIHUA XOPMOKANWIIAPKCA, IIePUNANIIIIIPHOMN

MMKPOLVPKY/IALMY ¥ TONIIMHBI CTIOS CeTYaTKM [3].

QAT npuMeHsAnach A1 NOATBEepPXXAEeHNA MepUIanui-

JIIPHOJ HEOBACKY/IAPU3ALMN Vi OLIEHKI ee pacIpocTpa-

HEHHOCTIL.

ITpu oljeHKe aHIMOTe€He3a M COCYAUCTOI peaKLUu Y4u-

TBIBAJIUCD:

= CTeIleHb HeOBACKY/LAPMU3ALUMY II0 IUIOLIAIN U JIOKaJIN-
3anmu;

= II0Ka3aTe/my Hepdysun B IepUIaNMIIAPHON 061acTy;

= peakuusa Ha aHTH-VEGF-Tepannso.

PesynbTatbl n 06cyxaeHne

B3aumopeiicteue J1P n BMJ

IOP u BM]I 9acTo paccMaTpUBaIOTCA KaK He3aBUCUMBbIe
3abormeBaH, OHAKO VX ITaTOTeHeTUYeCKIe Iy TH Nepe-
CEKAIOTCA Ha YPOBHE MUKPOLMPKY/IALIVMN, MIIEMWUI I aK-
TUBALIMY aHTUoreHesa [7, 8].

ITpu JIP xpoHMyecKas IUIePIIMKeMIsA MPUBOJUT K I10-
BPEXJEHNIO SHIOTeNNA KalVI/LIPOB, MOBBIIIEHNIO CO-
CYAUCTON IPOHMUIIAEMOCT ¥ MIIEMUM CeTYaTKM, 4TO
crumynupyet skcnpeccuto VEGF u gpyrux npoasnruo-
TeHHBIX (PaKTOPOB, cO3/laBas IIPefiPacloOIOKEHHOCTD
K pa3BUTUIO HeoBacKyrapusaunu [9].

BM]I xapakTepu3syeTcs feTeHepaTMBHBIMI M3MEeHEHVAMMN
IUTMEHTHOTO 3MUTENNA CeTYATKU U XOPMOKaNMUIApU-
ca. IIpu HeoBacKymspHOI GOpMe NTOKaNbHasT aAKTUBALIS
VEGF o6ycnoBnuBaeT mpopacTaHie XOPUOUAaTbHbIX CO-
CYHOB B CyOpeTHHaIbHOE IPOCTpaHcTBO [10].

Taxum o6pasom, cogeranue [P u BM]I accounmpoBano
C TIOBBILIEHHBIM PYICKOM IIaTOIOTMYECKOTO aHTOTeHe3a,
0CO0EHHO B IEPUIANN/UIAPHOI 06/1aCTH, TIe MUKPO-
LVIPKY/ISITOPHBIE HAPYIIEHNs MOT'YT CO3[aBaTh 6aro-
IpUATHBIE YC/IOBUA A1 GOPMUPOBAHUA HEOBACKYILAP-
HOJi MeMOpaHbI [11].

MMXHB

ITITXHB - pepkas ¢popMa HeOBACKY/LAPU3ALVIN, IOKA/IU-
30BaHHas1 BOKPYT JMICKa 3pUTeTbHOrO Hepsa. Ee marore-
He3 YaCTUYHO CXOJEH C IIaTOT€He30M HEOBACKY/IAPHOM
BM]I, ogHako nMeeT psan 0co6eHHOCTelL.

OcHoBubiME (akTopamu passurtust IIITXHB sBistroTcs
HapylIeHe IepUIANN/IAPHOT0 KPOBOTOKA VM MIIEMIUA
IVICKa 3pUTENTbHOTO HepBa.

ITpn coueranun BM]I u 1P Habno0maTCs BBIpaKeH-
Hble M3MEHEeHM: NePUTANINIIAPHON MUKPOLMPKYIALN
U CHIDKEHME aflaliTal[MOHHBIX BO3MOXKHOCTEN COCY/0B
K TUIIOKCUY, YTO CIOCOOCTBYeT POPMIPOBAHUIO HEOBA-
CKY/LApHOI MeMOpaHsI [12].

Odranbmonorua

Kimmanaeckn ITIIXHB npossisaeTcs CHIDKeHNEM 3peHns,
MeTaMOopQOIICHeit, a TakoKe CyOpeTHHaIbHBIMU KPOBOU3-
musanusMu. OKT-A 1mo3BojsieT Busyanu3upoBaTb Gopmy
U IIPOTSDKEHHOCTb HEOBACKY/IIPHOIL CeTU U OLIeHUTb 3¢h-
¢dexrusrOCTD aHTH- VEGF-Tepammu (7, 10].

KnuHnueckne nocneacTBuA U tepaneBTUYeCKNE aCNeKTbI

Y maumentos ¢ 1P u BM]] IIIIXHB yame mpoTexaer
6oree arpeccuBHO, TpebyeT 60jee YaCTBIX MHBEKIUI
antn-VEGF-npemapatoB u TijatenpHOro Habmope-
Hus [9, 11].

Yacrtora IIIIXHB y manuentos ¢ BMJ] o6bruHO
coctaBnAeT 2-5%, ogHako mpu covyeTranuu c [P
PUCK pa3BUTHs 9TOI (HOPMBI HEOBACKYISAPU3ALUN
3HAYNTE/IBHO BO3pacTaeT — B ABa-TPU pasa IO CpaB-
HeHnmo ¢ manuedHtamu 6e3 [IP [13]. Kpome Toro, BbI-
COKas paclpocTpaHeHHOCTb [IP y manyeHToB ¢ caxap-
HBIM [1abeTOM CIIOCOOCTBYET YBEMMYEHUIO YACTOTHI
OCNIO)KHEHMII, CBA3AHHBIX C HEOBACKyIApU3aLuen,
YTO IOATBEPKTAeT TECHYIO CBA3b MEXAY 3TUMM 3a-
6oneBanusamu [14].

Y manueHToB ¢ guaberom u BMJ| puck penupmusa
IIIIXHB Bospacraer Ha 25-40%, 3aMenngerca BOC-
CTaHOB/IeHNUe Hep(ysuu Mocjae Je4YeHUss B CpegHeM
B 1,5-2 pasa mo cpaBHEHMIO C MalMeHTaMu 6e3 ITUX
¢daxTopos [8, 12]. Y maiueHTOB ¢ CONMYTCTBYIOLIVM AM-
abeToM CHIDKaeTcA CKOPOCTb perepdysnn Ha 15-20%
B IepBble IIeCTb MeCAIeB MOCIe IeYeHNs, YTO KOppenu-
pyeT ¢ 6071ee BHICOKMM YPOBHEM OKUCTUTETIBHOTO CTPec-
ca ¥ MUKPOCOCYAVCTBIX HapyIIeHNUI.
MUKpOIVPKY/IATOPHbIE HAPYIIEHM, XapaKTepHble JIA
mnabeTa, IPUBOMAT K MIIEMUY [IEPUMATINTILIPHON 30HbI
u ctumynsaunn VEGE uro cospaer ycnoBus mnst 6onee
arpecCUBHOTO pOCTa HEOBACKY/IAPHON MeMOpaHbI [15].
OKT-A nosBonAeT BU3yaaM3NpOBaTh MPOTSKEHHOCTD
COCYAUCTON CeTH, OIpeNeNsTh KPOBOTOK ¥ BBIABIATD
pannue npusHaku IIIIXHB, uTto xpuTu4Ho A1 CBOe-
BPEeMEHHOTO BMeIIaTe/TbCTBA.

AnTtn-VEGF-Tepanus a¢¢exruBHa y 60/IbIIMHCTBA Ha-
IIEHTOB, OfHaKo mpu coderanuu [P u BM]] Tpebyercs
6o0/blIlee KOMMYECTBO UHBEKIUI U O0jIee IInUTeIbHOE
HaOJIIofieHNe 13-3a PeLVANBOB.

3aKknioueHue

ITonydyenHble faHHbIE TOATBEPXKAAOT, 4TO P 1 BM]]
He NMPOTeKaloT M30IMPOBAHHO, a B3aMOJECTBYIOT
Ha YpOBHE COCYAMCTOI 1 HellpoBacKyIAPHOIL MaTOJIO-
run. ¥V manuentoB ¢ guaberom ITIIXHB moxer mpo-
TeKaTb O0JIee arpecCUBHO ¥ MeHee IIpefcKa3yeMo, 4eM
y nanyentoB ¢ BMJl 6e3 nuabera, 4TO IOATBepXK/a-
eTCsl KMMHMYEeCKMMM HaOMIofeHIAMY U pe3yIbTaTaMy
OKT-A. 9To nmopuepkuBaeT BaXHOCTb paHHell guar-
HOCTUKM M KOMIIJIEKCHOTO HaOMIOMEeHN s 3a MalieHTa-
MM C MICTIOIb30OBaHMEM COBPEMEHHBIX METO/IOB BU3Y-
anusanuu.

B nepcriekTiBe KOMOMHMPOBaHHbIE CTPATETUI TEPAIINIL,
BKJIIOYAIOLIIe KOHTPO/b CUCTEMHOTO fuabeTa 1 MHAK-
BUyanu3MpoBaHHOe mpyuMeHeHne aHTH-VEGF-mpemna-
PpaToB, MOTYT YIy4YIINTDb POTHO3 3PEHNA Y IAlMEeHTOB

&

C COYETAHHOI IaTojiormen. @

N4

41



Nvreparypa

1. Yau].W, Rogers S.L., Kawasaki R., et al. Global prevalence and major risk factors of diabetic retinopathy. Diabetes Care.
2012; 35 (3): 556-564.

2. Marques-Couto P, Coelho-Costa I, Ferreira-da-Silva R., et al. Mediterranean diet on development and progression of age-related
macular degeneration: systematic review and meta-analysis of observational studies. Nutrients. 2025; 17 (6): 1037.

3. Antonetti D.A., Barber A.J., Bronson S.K,, et al. Diabetic retinopathy: seeing beyond glucose-induced microvascular disease.
Diabetes. 2006; 55 (9): 2401-2411.

4. De Carlo T.E., Bonini Filho M.A., Chin A.T,, et al. Spectral-domain optical coherence tomography angiography of choroidal
neovascularization. Ophthalmology. 2015; 122 (6): 1228-1238.

5. Woo S.J., Ahn J., Morrison M.A., et al. Analysis of genetic and environmental risk factors and their interactions in Korean
patients with age-related macular degeneration. PLoS One. 2015; 10 (7): e0132771.

6. Hogg R.E., Woodside J.V., Gilchrist S.E., et al. Cardiovascular disease and hypertension are strong risk factors for choroidal
neovascularization. Ophthalmology. 2008; 115 (6): 1046-1052.¢2.

7. Miller D.J.,, Cascio M.A., Rosca M.G. Diabetic retinopathy: the role of mitochondria in the neural retina and microvascular
disease. Antioxidants (Basel.). 2020; 9 (10): 905.

8. Chatziralli I., Touhami S., Cicinelli M. V., et al. Disentangling the association between retinal non-perfusion and anti-VEGF
agents in diabetic retinopathy. Eye (Lond.). 2022; 36 (4): 692-703.

9. Inahry A.G., Abdel-Kader A.A., Habib A.E,, et al. Review on recent trials evaluating the effect of intravitreal injections of anti-VEGF
agents on the macular perfusion of diabetic patients with diabetic macular edema. Rev. Recent. Clin. Trials. 2020; 15 (3): 188-198.

10. Lang G.E. Diabetic macular edema. Ophthalmologica. 2012; 227 Suppl. 1: 21-29.

11. Elnahry A.G., Noureldine A.M., Abdel-Kader A.A., et al. Optical coherence tomography angiography biomarkers predict
anatomical response to bevacizumab in diabetic macular edema. Diabetes Metab. Syndr. Obes. 2022; 15: 395-405.

12. Klaver C.C,, Kliffen M., van Duijn C.M,, et al. Genetic association of apolipoprotein E with age-related macular
degeneration. Am. J. Hum. Genet. 1998; 63 (1): 200-206.

13. Braham I.Z., Kaouel H., Boukari M., et al. Optical coherence tomography angiography analysis of microvascular
abnormalities and vessel density in treatment-naive eyes with diabetic macular edema. BMC Ophthalmol. 2022; 22 (1): 418.

14. Antonetti D.A., Klein R., Gardner T.W. Diabetic retinopathy. N. Engl. J. Med. 2012; 366 (13): 1227-1239.

15. Das A., McGuire P.G., Rangasamy S. Diabetic macular edema: pathophysiology and novel therapeutic targets.
Ophthalmology. 2015; 122 (7): 1375-1394.

Optical Coherence Tomography in the Assessment of Peripapillary Neovascularization in Age-Related

Macular Degeneration and Diabetic Retinopathy

V. Khamza!, S.A. Abakarov, PhD? K. Alkhumidi, PhD3, E. Khmedi!

' I.M. Sechenov First Moscow State Medical University
2 Moscow Regional Research and Clinical Institute
> M.M. Krasnov Scientific Research Institute of Eye Diseases

Contact person: Sapiyulla A. Abakarov, abakarov.s@moniki.ru

The interaction between diabetic retinopathy (DR) and age-related macular degeneration (AMD) represents

a complex clinical and pathophysiological challenge, particularly in relation to the development of choroidal
neovascularization, including its peripapillary forms. Although these conditions differ in their underlying
mechanisms, they share key features such as vascular dysfunction, ischemia, and the activation of angiogenesis,

all of which may contribute to the formation of neovascular membranes.

Recent advances in optical coherence tomography angiography have shown that diabetic retinopathy significantly
affects the choriocapillaris and retinal microcirculation. In particular, DR may reduce the capacity for reperfusion
following anti-VEGF therapy in patients with neovascular AMD. Furthermore, diabetes is associated with marked
alterations in peripapillary microcirculation and neurovascular units, which may play an important role

in the development of peripapillary choroidal neovascularization.

Peripapillary choroidal neovascularization is a relatively rare condition, most commonly linked to AMD. However,

its clinical course and response to treatment can be influenced by the presence of coexisting diabetic retinopathy.

The article analyzes current data on the interaction of DR and AMD in the development of peripapillary choroidal
neovascularization, as well as the impact of these conditions on the clinical course and therapeutic outcomes.

Keywords: diabetic retinopathy, age-related macular degeneration, peripapillary choroidal neovascularization,
choriocapillaris, optical coherence tomography angiography, anti-VEGF therapy, microcirculation, neurovascular
dysfunction, retinal ischemia, angiogenesis, macular disease
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