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Abstract

e Age - related macular degeneration ( ARMD) is one of
the leading causes of irreversible visual impairment
worldwide, and the number of patients is increasing with
the aging of the population, with dry ARMD accounting
for about 90% of cases. Effective treatments for dry ARMD
are currently lacking, making it a prominent area of
research. Pharmacotherapy, targeting pathogenic factors
such as oxidative damage, inflammation, and vascular
issues contributing to ARMD, is one of the main
treatments and some drugs have been shown to slow the
progression of ARMD. This article reviews drug
treatments for dry ARMD, including antioxidant drugs,
complement biological agents, non - steroidal anti -
inflammatory drugs and immunosuppressants,
vasodilators, neurotrophic drugs, as well as traditional
Chinese medicine. It summarizes their mechanisms and
recent clinical research to contribute valuable insights for
the treatment of dry ARMD and the development of novel
therapeutic agents.
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AR A R P B OBE AR P (age — related macular
degeneration , ARMD ) J2&— 7 % B A0 W0 B i) 1B A7 PR 0, 47
KT 50 2 UL R AE AR, S 5 B Bk BN S Al v
MAER R FEFEHRNZ "7, REBA ARMD E#H T
Z 3 4000 U7, 70 % LA b AR ONRE PR O R 2
20.2%"*7 WA N E AR, ARMD () 5055 5 2 5
BARREINREaF, i 30a Sk, FRIE K ARMD 52009 25 B A
W F1 K DL & ARMD H 35 1Y Uﬁﬁﬁﬁﬁ wAEJLT- 8 T

1435, 25 BB R e i T TR Y fr

ARMD £ ZF 732771k . IR H AR A& ARMD A] LA
O IR 0, L ARMD F R 5 2 I B T H B B
e €8, 3 TR 5 Bt 5 s 0 T ¥ A6 ke i T A
547 ( geographic atrophy, GA ) B ik 2% B8 4E 1% ( choroidal
neovascularization , CNV ) T B Ay g 303" 0 AR 4h 952 06 45 i,
ARMD X A[ 73051 (AR AL AR e (& m ) | 4
ARMD ( dry age-related macular degeneration, dARMD) DA%
IR 428 [ ] (retinal pigment epithelium, RPE) T Efs i |
TR 2 38 2 AL I JEE A P DA R AIE B8 TR T 2 12 il R
{2 ARMD ( wetage—related macular degeneration, wARMD)
S AP0 S SR 265 BRI A 100 A8 R R 1) PR A0 O JEE S 92 0
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RN RPE Jid 2, S8 0 BH & T R AR TS ANE L BT
£ ARMD T332 &y dARMD, ) 10% ~ 15% 1) H 3 4k
ZEJ BN wARMD'” . ARMD B & HLHIE 2%, gt 5
& B A S 2 R I R AL WK S, Bl T LA
B2 K A F (vascular endothelial growth factor, VEGF) 7
wARMD &9 ALl o A IR L &bt VEGF 2591151
AR AS T wARMD S, #8100, dARMD 438k =
BRI X, dARMD [ FEEOK, WEe K i B
I7 R AR R X TR Mt S A EEE X, T
SR A2 JF B IA T dJARMD 195, H i dARMD )
IBIT T 10 EEAIE L YRRIT ORI T ARRYT T AR
SR P Horp 25W03A 7 /R M58 A #0h 2 — 3
TP CAUESE T IR G2 e E . AR SC B FELR IR H T
dARMD B 2543657 AL M Seopiitk g
1 3847 dARMD RIZ54 R ALl
11 RENAMREFRNTEF SR ER A a0
AL WK RN RESE E A R A 4 53 RPE T RE
P, 51 LG M4 B i % (reactive oxygen species, ROS) R
B3 G R 2k R VS A S L R G T 4R
RS2 A: ROS 19 2 BEE5 /0, SR AR 45 45 T sl ROS 7=
Az 3 PR IR AR AR N R N T S 40
TIRE ™ B R AE B BE H 28 48 {2 fff ARMD 19 & 4 5 it
J L Hria 2y i ] ROS 977 A AR R s AN i
LR LB , J—FPRAE Y ARMD JA)7 T Fil 5 it

KTHEALE FEFH BT ARMD fIHF5E E & IT R £
AR 2 ML R AR Y 3 2 36 [ [ R AR BHIF 58 BT ( National
Eye Institute , NEI) T J& [ 45 #3 FH S 1 HR 9 0F 5% /N AL ( Age—
Related Eye Disease Study, AREDS) & 51l i 46, F 1 A9
AREDS #F58%F 11 A~y ANFRE R B ARMD &
3640 1 F-21FE1T 6.3a, IFSE AREDS it J5 (4E4: % E 4
R C.B-TAE MR M BF) BEFEARH B ARMD i E R
MRS RUES T Bl 3R 0 R R B X
5, AREDS2 58 XF 4203 5] 5 /5 ARMD £ 45 ( AR KBt 55
JESPE al — HR A e ) ARMD 55 — HR Sy KBl 588 008 1) HR )
Bl Sa, & B I8 R A EORE AR g-i 8 P EAR
SRR, B R W A AEZE ARMD FEJE Y
JE Y 10a NEI XX} 3882 f4irh B ARMD (835 #5471 1] bifi
Vi, ESE 8 2R T oK 8 R T 28 ARMD kB AR
AREDS Z 5 HF 5T FEMT T 20a , 1 1] A THR filt B 25 1R 01 o 412
= L VEGF 25955 HAT sl Bk 1) 2 Fhia I7 T B & Sl
B ARMER WX S R A UIE . ek, AR R IR A
LRI PR R BT A AL ) B0 R IR A T %
KVR TP AR ZE ) 22 5 2 0Tl L /1 p44/42 (ERK) FI R
Wi#5rF Bax Fl Bel-2 B IFEPUEACAE A, I8 T4 w2k
5 5 22 0 A] R I 6140375 5 I F - 1o (hypoxia —inducible
factor— 1o, HIF-10) /VEGF il PI3K/Akt {5 5%, B
SRARSMIF G 3% BH 22 9 2 R 35 22 0 T 3 Y S8 1k I 5% Fn 4
M T AT S — 2 WF ST PE AL X L ARMD (938 97 3%
o RE I, BE R 78 R AL AL AR R, R AR NP
I A4S AR5 IE S TR ARMD AT R

T TRPUAA PRI BN 2 AR, Mettu
Xt wARMD B OE R i B 4R iR 4R PR
Elamipretide,?ﬁ%ﬁ%%{i%ﬁﬁ*ﬂﬁ (best corrected visual
acuity, BCVA) i 235 , B BT ETESEAT 2b Wil R i 40 7
— PG YR, AN, 9k A Ak e sh ) S5 H IR
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SER] O BT R A BE# BT, X TRk K dARMD $i %1
BT AR KIS . dARMD (1) 3E B A 22 Fh g B ML
Z 5 AR E 2RI . T TR LOR IR e
FEAALRI B VE T O BLATAR #F ROS 7728 | & X 2ok ik
BIPT A AL [736 7 B0CA 25 T 530 ARMD B9I697 .
1.2 FBEWHF  HEr SR 2R X RME R
GERYHL I 25, *MARGE R H E ARMD & % Y B2 225K )
HE, tMERGIE—AH 30 ZF0 8 A i Y 8 A T
KRR G X BB (T 2 AEAE T IMLTE | 40 2000 R 240 e
THT o AMAC Y T2 BEAE R AR B A0 i S A T PR T4
FRE R AMA R G B (T i 3 T Ak A B
ZMGRAR BRI ZRAR NS5 BRI A T AT A]— R AR ik K
B UK AR R, U AR R TR PR IR 2 S R G C3
C5 S AL 5 3 — R 50PN , e 2 A U A ik
( membrane attack complex, MAC) ¥ ff #E 40 A, - SR IEHY
BIE(EN 1) o FMA R G002 BE BTG T 5 | ke 200 0 A fik 2%
L) — ZR G EAE , U0 Bruch BE 38 J5 R0 ) RE B i | A 1 DY 38
FETETE B 175 2 400 D) 58 48 R B Ik 246 6% A= 1ML 455 45 , DT
# ARMD #EFE™

1545 TRHRMA RGN R WIIR A I 4K, X %b
K369 dARMD W25 R WA B TP AR, #MAZy
P A J S — AT b S 4 AN W 5 1Y i F2 |, Lampalizumab
H1 Eculizamab 43 51 A &% 55 8% 3 28 9 AMA L7 D A3 [H]
PR C5 IR, st Y 2 X W R 2 4 34 R e i T
T RIS, PR 5522 Rt 390 28 X6 BRI AN BE R dARMD (1) &
R MRS I —Fh B B CS 3 3, avacincaptad
pegol ( Zimura ) HR PN 7 55 5 80ME 3 S 4 AH L, 2mg ZH AT 4mg
41 12mo HYFHJ GA 3R AR 27.4% F1 27.8% , IH-7E
18mo JGP-HF GA K JEFFELWIE , SR 52 M R 47, HAiIE
FESEATIHERY 3 ) GATHER2 350 WEAh Zimura 5947 31
Mz 4 e 0 BeAh, €3 2525 W BB 5 e B T e
Pegcetacoplan & —F 5 £ "4k C3 B AE FR K, AT 45 5 14
5 C3 R C3b Z54, Filly I8 b, 580 S 20 4
L, 6mo Ji4E A FIFG A %57 Pegcetacoplan J697 AY B & GA
WK RO FEAIR 45% F1 339, EAh, OCT 6 A5 25 SR
PR Pegcetacoplan AT DLV 2% RPE 28 45 FIAR (3R] 40 S
K, W] Pegcetacoplan A ZEZE GA (kA5 Kk e | 4
Il 1 DERBY FI OAKS % & #F 5% # — 2 # & T
Pegcetacoplan Y7850 R4 42 1 | 3X PR 30 36 40 A dARMD
R 1258 ], FEA R 12mo BRI [ & 765 B Y
GA MM AL, Horb  OAKS W55 A% T F8A N, 5
Btk v S AR b, B 0 TS 2 S B8 A ST 4 GA B K 43 5]
WD 2291 16% , T DERBY 5% o i B B 5, P 301
ST ZE /A — BT e 2 i TR H AR A 25 5% BT IE
FEXT RO SE AT R 0E 5T R A S B R A A TR AR
R ik, i F Filly 1 DERBY BF 5% f9 B & 45 3,
Pegcetacoplan ( Syfovre ) £ 3K 15 3¢ [ £ i 24 i s & 48 2 )
(FDA) #t#EH T8 Y7 th ARMD Bl GA, H I, Syfovre
AR S TI8Y7 dARMD (259, dbs s 5 fbAk 24
Pria I W DL 1) 1R WL
1.3 MEY KT Jmdb i i zh 715 7 % d Al GEZE dARMD
(ks PR R E AR ], BT R LR ARMD
SR T BEIX R )2 R T2 A0 I EE % Ik 286 HEE 6 &4 I 47 )22 . 97 %%
FEBOE R NYIREAR ., J) — Wt &3, o B2 ARMD (3% 3%
JEEPE = 125pum B 63pum < BRI < 125pum B IF AR 7
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C4b2b(3b),

VAT \{ LAURET)
» C3b ~~u.;1v il

peg pegcetapoplan

FB \( Lam Lampalizumab

\(\_;\m \\(/ l'ed Tedisolumab

L el I \}(/r Eculizumab

/ \ / Ava Avacincaptad pegol
FBa

C3bBb(3b),

E 1 FHTFi&sr dARMD MI#ME R EY S FAEMAME g% B Pouw RB, Ricklin D. Tipping the balance: intricate roles of the
complement system in disease and therapy. Semin Immunopathol 2021;43(6) :757-771

W) HRE O [V k286 R T BRI s v AR JBk 48 5B A
A I 0 %6 3 2 B B AR IR w417, X 4R R B
ARMD 835 Jik 265 J A0 I 55 11 485 A2 45, 178 5 800] RE Rl R 7
i ARMD Ui B bR s H8 A, Ik 28 o J52 g /4% | ot i %
U/ NS BV RS 2 BB RS T RPE D) Rk, B #IE B
ik 4% R i A% T HG 2 Fok 465 M = 4 0t 4 ) 0 B B I
GA FIEEBEX CNV I A X1,

LAY 5k R — AT K L - o WLAE %5 9 7k i 24
Yy, AT REIE Ao S Ik 4 A PR Il 3 4E 28 ARMD i
— TS PE  BEML . 2 o0 B 5T AN A 2 3wk i A b R
60mg i ik % 12 VA JT 1Y dARMD 3% 16 1] 5 22 57 (3L
W) #bKE T  dARMD 835 17 6], I697 45 515 3mo, A5
Hi/RZH BCVA $2 55 0.89+0.537 17, M2 140 BCVA T4
0.05+0.578 17, $& 78 1 1 Hb /R AE #2755 dARMD 3% i
15 BT R S B AR 5 dARMD 3 7 (35
e 5 A O (8 3R R S CNV) [ 25 5%,
5 TIBERR — BE RGN 5) ( PDES ) 74 IR A1 AE % 38 5o 14 fin—
Ak J K PTak i & AR 5T & B, R P b AR AE Y
dARMD (P 18 1 7E 2a WARERREE H OCT
A il 7 [RS8 0 , {ELAFF 52 A R dARMID fE 35 44
JEL (1) Bruch AT BE 23 B 41 ik 28 5 100 7 455 0 W0 2, TG MG
A A0 A A FH IR A ke T 2, i P IR A A 5 — 4
S50 BRI DGRz g v 6 AURE IR — R0 157 (PDE6 ) %
i Warburg WHEE 7 R B85 50 (A5 0 8 10 2, k4
I ML/ 2R 8 3 7 M2 S S0 TSR Ak 245 JES s 1 & A=,
FE R FNTRE B RPE 3 U AL R T B, S 80h o0
PSR P Tk 245 B0 T s A 4
14 ESERRASREMHF Rl B e RAEM
KT BRI A ZE e HMAS S /NI J5T 240 i
B HOG AN R SR 45, 18 M A8 & ARMD & A: FlU& e B9 3K 31

Sz =8 Rk ( non — steroidal anti —
inflammatory drugs, NSAIDs ) 7] 3 1< # il 78 A= DU I R A% i5f
R T R E AL B -2 (COX=2) Y/ BT 21 I KA R ¥ T
RAEH X FPHTRHLH] AT fE 20k Z% ARMD 38, — T4l
X 88481 44 32 E I 2 Uil ik 58 & B, SE 3Bl 1T 6.3a, /)
F) 4 BT &) DT AR S ] 3 B ARMD B9 XU [P T 20%,
COX 2411 11 70 {5 J11 25 5. ARMD 19 JXUSS FARE T 55% , 2 W
HA COX-2 i 4P 1% 259 55 FH 00 1950 TUBH 7)o
(R BAT ] DEAR AT REXS ARMD HA HIHIMER ", 55— s
X 51371 BN PR TR 45~ 69 % 5 M Z ik - 2
B2 7.4a, & BK W16 NSAIDs 19 5 4 523k & & 4=
WARMD XU #4F , $2 75 NSAIDs Xf T4 2% dARMD i J&é
AR AEA (BB R AVE FALE A Rk — 2 a5, i
15 Meta 43740 A BE 5> 10a , B ) VT AR {8 T 5 18] > 10a
B BA BN 5T 2845 434 , &% B B[ =] DT AR A ik FH 5 SE 28 ARMD
AR

G R AU 1) 35 BE AT 1) 5 G0 8 S I A 5% 1Y) 40 3 5 A 1)
fie, FEAR SR S W, Niu 25277 X7 ARMD K BURE 58U i 5 78
SR G A 1 50 TR AR 2, UE SR A A 2 ] A i ) A Ak
TR 9 i 2 I 9 A 4 D JES 483 4, A MG 6T RPE 440 Ji 1 i Je%
ZASTEE AN Miller 4005 . e 4M, Sandhu %
X 227894 5l ARMD & 2 F 47 [n] i 4 BA S 4F 5%, & B G
B EEXT T 70 2 UL LAY S dJARMD #E)#4 wARMD
AT —E WA VR, 43 W7 B mT B8 AL 2 38 e 1 40 A
NIRRT R TL-18, B Loldi/ b g AR M Rk, I
RWFFEFENT | Fosb 4 B Pk NSAIDs 5 558 30 1 57 7T BE A 34
B ARMD By R R, SR, LRyt a i £
ANERE B T T0 4 B 22 ok 2 B e es A RURS: i H.
AT,
1.5 HIZRIPZEY  MAICH S 3% RPE S 4
DAY 7 200 L R 48 2 J5G S50 40 S 1 5 20 2 00 T B A o 17y L ) ¢
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S PR, T e A AR A 0 A 22 50 AT B 1 ek A
WA PR R e . HRTE R M8 Ze i 248 4P iR A2,
LA E fh 2B AT M U T IR SE ek sE T L R B
W IEFEWT ST B R 22 AR 0 25 AR I AR T ML ] 43 Sk b 48
BRNT FFRIEZY T2 g RN T
J2 S5 ¢4 L R o 78 37 TR P ( GDNF ) 5 i 5 P f 00 97
K7 ( BDNF) 7 /)> AR 8 rp ¢ 80 1 41 0 o 22 30 20 I A7 1%
1 RPE 4R A2 A0 DA, 15 B wif 3 20 T B IR 9% 4L
WO AR SRR . R A K T (EGF) il 454 RPE
YL RTH Y EGF 2 VR 3015 & 2 R I ( TrK ) 2 44, il %
RPE 4= K MiE RS, WF 58 & BN, B B A4 1 1 9 EGF AT
L GA B3 BCVA {HJE T RE 5 A e /B 3 S0 & % 55
JR A 5, 5 B e — B WS 52 o e 9 —Tii &
HLLRUE BEHLXT BRI 50 2 01 5 8 F R 4L B, HR YAl A
NT-501 FE A ( AT F¢ 25 B s IR i 28 A R R 1) ol el 5%
GA H BCVA TG il i 58 JE B | L3k Rl SR 5 50 1 A
O AN R B R R 2 ik BT M 2R R, TR
FLJE R —F o2 B L AR FE BB Sl w7 vk b 20 e
cAMP A T K 5 AR I T —TRENL
WE A 24mo WIFSE & B, 1RYT 3mo J5 R 5L JE % Al I
D GA A ARG R, i TR IR B BRI L
J RS B, MR 269 JARMD 1
RORA T ZHITIESE
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Br, Cao ZE"0fdiJ] 10 Fh b 23477 ARMD H0% fe i i 24
M ERERE R P2 AR CYIE ML R IE
HEL Aol B A BT ARMD %7 36 H s o3 #1743
BT, B 4 BB AR TG T o (M R ORFRREZR Al iz A
BEER) 5HOEN IL-6 B IRIEN T VEGFA il
MAPK3 HAT RAFR 2 F0 7, ik 3R B8 5 2 RN B
Xt N RPE AL 38F 9 5 B A B Ao fE . ieah,
T E B AR A 1 B — Uk B2 Hh R AP T i %, 5T
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207 R QA108 1) T 13056, i 2 o R 2 R R 2E H =
BIHTE 0] [ g & bR Pl 220t
2 INGS
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TR ARMD 235 1236 5 Rt 17, R 5E 22 95 0 it
J& . BRI, dARMD AR ML & 2%, 25 9 it e M K JEL 0
K225 ACU4429 SR B P8 JE 3 15 7] Be B
TEMRESE 2R 25 W5 Fe B LA IR A 28, RStk , il T
dARMD 5 2% 1 B K H H 25 7™ 5 (150 4, BT BRI
AR P G H o 25 e & e s Ok SR PidEfk
24549 KA IR RIMA 2K A 4 ) 590 2 A0 A AR 5T 4 3RO,
Y E ARATHEME  IE AR SR R A 5, A, FRIE A
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BRI & A IR AL, AR A AN B K, JARMD
B 25906 TT K 23 1 W E ] A

1838

S 3k

1 Colijn JM, Buitendijk GHS, Prokofyeva E, et al. Prevalence of age—
related macular degeneration in FEurope: the past and the future.
Ophthalmology 2017;124(12) :1753-1763

2 Rein DB, Wittenborn JS, Burke—Conte Z, et al. Prevalence of age—
related macular degeneration in the US in 2019. JAMA Ophthalmol 2022 ;
140(12) :1202-1208

3 Wong WL, Su XY, Li X, et al. Global prevalence of age —related
macular degeneration and disease burden projection for 2020 and 2040:a
systematic review and meta—analysis. Lancet Glob Health 2014;2(2) .
el06-el16

4 Yang K, Liang YB, Gao LQ, et al. Prevalence of age—related macular
degeneration in a rural Chinese population; the Handan Eye Study.
Ophthalmology 2011;118(7) :1395-1401

5 Ye HH, Zhang Q, Liu XH, et al. Prevalence of age—related macular
degeneration in an elderly urban Chinese population in China; the
Jiangning Eye Study. Invest Ophthalmol Vis Sci 2014;55(10) :6374-6380
6 Zhang YC, Chen AM, Zou M], et al. Disease burden of age-related
macular degeneration in China from 1990 to 2019 findings from the
global burden of disease study. J Glob Health 2021;11.08009

7 Schultz NM, Bhardwaj S, Barclay C, et al. Global burden of dry age—
related macular degeneration: a targeted literature review. Clin Ther
2021;43(10) :1792-1818

8 Eisenstein M. The quest to treat dry age—related macular degeneration.
Nature 2021;600(7887) :S1

9 Kaarniranta K, Pawlowska E, Szczepanska J, et al. Role of
mitochondrial DNA damage in ROS — mediated pathogenesis of age —
related macular degeneration (AMD). Int J Mol Sci 2019;20(10) :2374
10 Jabbehdari S, Handa JT. Oxidative stress as a therapeutic target for
the prevention and treatment of early age—related macular degeneration.
Surv Ophthalmol 2021 ;66(3) .423-440

11 Age — Related Eye Disease Study Research Group. A randomized,
placebo = controlled, clinical trial of high — dose supplementation with
vitamins C and E, beta carotene, and zinc for age —related macular
degeneration and vision loss; AREDS report no. 8. Arch Ophihalmol
2001;119(10) :1417-1436

12 Age—Related Eye Disease Study Research Group. Lutein + Zeaxanthin
and omega—3 fatty acids for age—related macular degeneration; the Age—
Related Eye Disease Study 2 (AREDS2) randomized clinical trial. JAMA
2013;309(19) :2005-2015

13 Age—Related Eye Disease Study 2 (AREDS2) Research Group, Chew
EY, Clemons TE, et al. Secondary analyses of the effects of lutein/
Zeaxanthin on age —related macular degeneration progression: AREDS2
report No. 3. JAMA Ophthalmol 2014;132(2) .142-149

14 Chew EY, Clemons TE, Agron E, et al. Long—term outcomes of
adding lutein/Zeaxanthin and w-3 fatty acids to the AREDS supplements
on age —related macular degeneration progression; AREDS2 report 28.
JAMA Ophihalmol 2022 ;140(7) :692-698

15 Muangnoi C, Sharif U, Ratnatilaka Na Bhuket P, et al. Protective
effects of curcumin ester prodrug, curcumin diethyl disuccinate against
H,0,-induced oxidative stress in human retinal pigment epithelial cells:
potential therapeutic avenues for age—related macular degeneration. Int J
Mol Sei 2019;20(13) 3367

16 Dérschmann P, Klettner A. Fucoidans as potential therapeutics for
age-related macular degeneration — current evidence from in wviiro
research. Int J Mol Sci 2020;21(23) ;9272

17 Mettu PS, Allingham MJ, Cousins SW. Phase 1 clinical trial of
elamipretide in dry age —related macular degeneration and noncentral
geographic atrophy: reclaim NCGA study. Ophthalmol Sci 2022;
2(1) ;100086

18 Tisi A, Passacantando M, lozzi L, et al. Cerium oxide nanoparticles



Int Eye Sci, Vol.23, No.11 Nov. 2023 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

reduce the accumulation of autofluorescent deposits in light — induced
retinal degeneration: insights for age—related macular degeneration. Exp
Eye Res 2020;199:108169

19 Hajishengallis G, Reis ES, Mastellos DC, et al. Novel mechanisms
and functions of complement. Nat Immunol 2017;18(12) .1288-1298
20 BT, XUTHIE , BIRE. AACSEH I AL L HE AR WA Ok B B
SRR RIAALE]. AR g IR B R 2022;40(12) :1186-1191

21 Yehoshua Z, de Amorim Garcia Filho CA, Nunes RP, et al. Systemic
complement inhibition with eculizumab for geographic atrophy in age —
related macular degeneration: the COMPLETE study. Ophthalmology
2014;121(3) :693-701

22 Holz FG, Sadda SR, Busbee B, et al. Efficacy and safety of
lampalizumab for geographic atrophy due to age — related macular
degeneration: chroma and spectri phase 3 randomized clinical trials.
JAMA Ophthalmol 2018;136(6) :666—-677

23 Jaffe GJ, Westby K, Csaky KG, et al. C5 inhibitor avacincaptad pegol
for geographic atrophy due to age — related macular degeneration: a
randomized pivotal phase 2/3 trial. Ophthalmology 2021; 128 (4 ):
576-586

24 Patel SS, Lally DR, Hsu J, et al. Avacincaptad pegol for geographic
atrophy secondary to age — related macular degeneration: 18 — month
findings from the GATHERI trial. Eye (Lond) 2023 [ Epub ahead of
print |

25 Liao DS, Grossi FV, El Mehdi D, et al. Complement C3 inhibitor
pegcetacoplan for geographic atrophy secondary to age —related macular
degeneration: a randomized phase 2 trial. Ophthalmology 2020;127(2) .
186-195

26 Nittala MG, Metlapally R, Ip M, et al. Association of pegcetacoplan
with progression of incomplete retinal pigment epithelium and outer retinal
atrophy in age—related macular degeneration: a post hoc analysis of the
FILLY randomized clinical trial. JAMA Ophthalmol 2022; 140 (3):
243-249

27 Mai JL, Riedl S, Reiter GS, et al. Comparison of fundus
autofluorescence versus optical coherence tomography —based evaluation
of the therapeutic response to pegcetacoplan in geographic atrophy. Am J
Ophthalmol 2022 ;244 .175-182

28 Kim BJ, Liu TY, Mastellos DC, et al. Emerging opportunities for C3
inhibition in the eye. Semin Immunol 2022;59.101633

29 B, fRHE. OCTA WREEILIT ARMD f8 & B BE X 1L U7 %5 8 JOE 25
SRz AL, EBRIREHR L 2020;20(12) :2170-2174

30 Flores R, Carneiro A, Neri G, et al. Choroidal vascular impairment in
intermediate age — related macular degeneration. Diagnostics ( Basel )
2022;12(5) :1290

31 Rosenfeld PJ, Trivizki O, Gregori G, et al. An update on the
hemodynamic model of age — related macular degeneration. Am J
Ophihalmol 2022 ;235 :291-299

32 Augustin AJ, Diehm C, Grieger I, et al. Alprostadil infusion in
patients with dry age related macular degeneration: a randomized
controlled clinical trial. Expert Opin Investig Drugs 2013; 22 (7).
803-812

33 Coleman DJ, Lee W, Chang S, et al. Treatment of macular
degeneration with sildenafil; results of a two—year trial. Ophthalmologica
2018;240(1) :45-54

34 da Cruz NFS, Polizeli MU, Cezar LM, et al. Effects of

phosphodiesterase type 5 inhibitors on choroid and ocular vasculature: a

literature review. Int J Retina Vitreous 2020;6:38

35 Parmeggiani F, Romano MR, Costagliola C, et al. Mechanism of
inflammation in age — related macular degeneration. Mediators Inflamm
2012;2012:546786

36 Xu XQ, Ritz B, Coleman AL, et al. Non—steroidal anti—inflammatory
drug use and risk of age—related macular degeneration in the California
teachers study. Drugs Aging 2021;38(9) :817-828

37 Modjtahedi BS, Fong DS, Jorgenson E, et al. The relationship
between nonsteroidal anti — inflammatory drug use and age — related
macular degeneration. Am J Ophthalmol 2018;188:111-122

38 Yan RJ, Zhao J, Zhang XN, et al. Association between aspirin usage
and age-related macular degeneration: an updated systematic review and
meta—analysis. Front Pharmacol 202213 .824745

39 Niu ZY, Shi YP, Li JD, et al. Protective effect of rapamycin in
models of retinal degeneration. Exp Eye Res 2021;210.108700

40 Sandhu HS, Lambert J, Xu Y, et al. Systemic immunosuppression
and risk of age — related macular degeneration. PLoS One 2018;

13(9) :e0203492

41 Scholl HPN, Boyer D, Giani A, et al. The use of neuroprotective
agents in treating geographic atrophy. Ophthalmic Res 2021; 64 (6) .
888-902

42 Afarid M, Sanie—Jahromi F. Potential neuroprotective biomolecules in
ophthalmology. Int Ophthalmol 2021;41(3) ;:1103-1109

43 Arranz—Romera A, Hernandez M, Checa—Casalengua P, et al. A safe
GDNF and GDNE/BDNF controlled delivery system improves migration in
human retinal pigment epithelial cells and survival in retinal ganglion
cells; potential usefulness in degenerative retinal pathologies.
Pharmaceuticals 2021;14(1) :50

44 FAE G WAL, (LEFE. MRt 28 55 Y - AE IR RN i iy
Fot . EPRRFRRE 2022;22(2) :225-229

45 Bikbov MM, Khalimov TA, Panda — Jonas S, et al. Intravitreal
application of epidermal growth factor in non — exudative age — related
macular degeneration. Br J Ophthalmol 2022;106(12) :1762-1766

46 Zhang K, Hopkins JJ, Heier JS, et al. Ciliary neurotrophic factor
delivered by encapsulated cell intraocular implants for treatment of
geographic atrophy in age-related macular degeneration. Proc Natl Acad
Sci USA 2011;108(15) :6241-6245

47 Dong CJ, Guo YX, Agey P, et al. Alpha2 adrenergic modulation of
NMDA receptor function as a major mechanism of RGC protection in
experimental glaucoma and retinal excitotoxicity. Invest Ophthalmol Vis
Sci 2008;49(10) :4515-4522

48 Kuppermann BD, Patel SS, Boyer DS, et al. Phase 2 study of the
safety and efficacy of brimonidine drug delivery system ( brimo dds)
generation 1 in patients with geographic atrophy secondary to age—related
macular degeneration. Retina 2021;41(1) :144-155

49 Freeman WR, Bandello F, Souied E, et al. Randomized phase I b
study of brimonidine drug delivery system generation 2 for geographic
atrophy in age—related macular degeneration. Ophthalmol Retina 2023
7(7) :573-585

50 Cao YQ, Li XY, Tchivelekete GM, et al. Bioinformatical and
biochemical analyses on the protective role of traditional Chinese
medicine against age—related macular degeneration. Curr Eye Res 2022 ;
47(10) :1450-1462

51 Deng YH, Ge XF, Li Y, et al. ldentification of an intraocular
microbiota. Cell Discov 2021713

1839



