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[Abstract] Neovascular age-related macular degeneration (nAMD) is one of the leading causes of central
vision loss and irreversible blindness in the elderly population. Its core pathological features include choroidal
neovascularization, exudation, hemorrhage, and scarring. In recent years, although anti-vascular endothelial growth
factor (anti-VEGF) therapy has significantly improved short-term visual outcomes in nAMD patients, approximately
30% of patients still experience suboptimal response, frequent recurrence, and long-term progression to geographic
atrophy and subretinal fibrosis in clinical practice. These limitations suggest that, in addition to the VEGF pathway,
other critical pathogenic mechanisms remain to be elucidated. Multi-omics and translational medicine studies have
demonstrated that aberrant activation of the complement system plays a pivotal role throughout the initiation and
progression of nAMD. Complement cascade activation not only directly mediates retinal pigment epithelial cell injury,
disruption of Bruch membrane homeostasis, and recruitment of inflammatory cells, but also accelerates CNV
formation and disease progression by modulating the immune microenvironment, promoting VEGF release, and
driving fibrotic remodeling. Currently, complement targets such as C3, C5, CFB, and CFD have become major

hotspots in AMD therapeutic research. Various complement inhibitors have shown promising potential in clinical
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trials, driving the development of dual-target or multi-target synergistic strategies, particularly "complement inhibition
combined with anti-VEGF" therapy. This article systematically integrates the latest advances in genetics,
histopathology, multimodal imaging, and biomarkers to deeply analyze the pathogenic mechanisms of the complement
system in nAMD and its association with treatment resistance and compensatory responses. It also tracks the clinical
translation of multi-target combination strategies, with the aim of providing a forward-looking translational medicine

perspective for advancing nAMD management from single anti-angiogenic therapy toward multi-mechanism

synergistic and precision individualized treatment.
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AL RBHIF-laEARAKXKEERFFANDEEZ, X
AERBNHIF-1la B E 6 VEGF-AZEH B 20 F Xty
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B HEFE R E L ¥ A T W B 43 3 (spectral-domain
optical coherence tomography, SD-OCT) # I & |~ i K
J AW E R B K4 & (hyperreflective foci, HRF) B 5
HIPHEREAREEN LA A DRI —. &
SD-OCTEH G # HRF XA A #E . LR . L FR¥HNE
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HRF A& i 2 B % 5 F 6y B vk 28 L 38 b 89 /0 R T 48 J
PLRC K M k& % M8 RPE 4 L. & nAMD # , B 3 7
FEEAWAIKRIEE R C3/C5atE W B EH F, 5K
B4 B A% - E v A R AR AL Y DN IR R 4B R
RPE G 4 XK % &, 3 &4 o & v f§ i An 0 AR b )5
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[l B, &£ MAC A0 5 #8 % JE B F W9 L T, #8 % RPE 41
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@ %W RPE 48 W AL M L W EiE %, R T HRF 7
—KERE . R EEMERF R - FET T HRF
W e FME, FRRIN, L BN E RN
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MR B RPEE TR R G, EKBHE
CSafl M5 EEmMmAa AT, %%+ 8 TGF-B
WEXRFIEE, BRI RPES ER MM & & F 7
#y EMT fo LR &F 4 40 fig %5 (4, 5F /) SHRM & X & 2 i
ANBEHEWREEALECM, SERFEAK XKD
CEAERMER BN REHE IR ENEE T E MK
ROl R BE R A, e X AR AL VEGE 37 2
EWnAMD EFF H AW HBETREL AL H AR
B KA &R UKk YR By SHRM™ , H & F AW
SHRM X A OCT L EF M BEE , 5 &% @ #
WA FTE A ERAME UL EER
®R,ER M AE R IEIT L R OE BT A AME A
FHSHRMAL R, AF WA TR A E s
7 E R
313 m#FSFEAL>FHAZEY EBELAMD £ E XA
KRR JE KL, 8 nAMD B # M E W ANME R ¥ %
EF P REIR R A A B A RN R A A AT R A B R AE
MR, B A E T ,nAMD £ B K AP B E -
M (4 C3afo Ba) By K BB 3 & T 4 % 1T B oY 4 B 4t
mrol gk ah B K AR B K 5 drusen R AR B OIE M
el d B % B AE B R ,nAMD A # C3a.C4aF1 C5a
AP RFFG, T AN EE AR A AR ik
B E R R A H T RWER KN, 4R T nAMD
GREMMERENZ A EREY. BEAEHAE
i # R F AR E M B AR, O nAMD N B4 1R I
HERE L FRMNEFRET ZEERR, ERFTE
TF A 36 7 RO T A B B A R R R A
HFERZIA, K OCTH % £ M iF% M (HRF 5
SHRM) . i% £ % 46 43 (CFH Y402H) 51K & & T4 £ 4
HMEA, T ALY M nAMD W EE T R A H W &
A EEA, LEKEMNEF CFHE £ EFAE OCT 2
7~ A& HRFZ 8 % & & SHRM L B , A B K = i % 4
R B = 4 (C3a.Ba) KT 7+ 5 o & 2 B, BT BH A
mESHEHAEREN R E LM E VEGF I 3, T
REREAFABBEANGRREEFEMN T O ALEKE
BB, XARE MG K E“HT VEGF # 1" X iz # 3
EHFENL, X—SHIEDIRIDELREETR
FBREHRT B2 —H VEGF B IT 0 R IR #, & % &
5“0 VEGF+AME 40 %1 " B¢ 407 3% 0 %8 1 A B 0F 42
BT EEZNERLEGRERRE.
32 HBRBRBEHETEANESREELG DG KRR
321 C3#E A 3 TAMERMEH T oM, i
BLEZH BREZRFHIFMERRE, T3 C3a/
CS5a R ERSWHBHREMACH K., £ S HC3
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B AMD & K 25 4 #F & Pegcetacoplan (APL-2, T
%4 Syfovre) & 4 3K & AN KA T 3697 AMD 4 X GA &y
B MK C3 B First-in-class %2 Jik & 31 & 7o) 3t F
II # FILLY #F % (NCT02503332) . III # OAKS #F %
(NCT03525600) 5 DERBY #F % (NCT03525613) % —
R FAITES KA L T8I KR 5, Pegeetacoplan
MEA)EWHCGBRME,EFEFEHMELGCAR M
WH R, X —ERBEXNMNERKE, #—F &
EEREBHLT AR RE EMNLE AMD X £ 0 EH R X
F 4L nAMD ¥ X & 3t VEGF (47 3k B MK A 36 57 $#
BT HF M

322 C5%E C5ALF AR OB K B R 3, & 3 #
REMAGHAF BN X BT A, CSEMNETRM
A2 B C5a A Al AR R B, C5b U
BHMACA R, Mk T C3MH,C5MHERYHH
v AN R A BE o dE By )R, T A Of THLBT R SRR
B, EFAMD M H M CS5® M BT HREF,FHAH
Eculizumab (NCT00935883) #1 Tesidolumab (LFG316,
NCTO1527500) % ¥ 3 & 4t R R & , 18 K 5L I R B e 4%
fo.o B R EARBEELAGEREMNZORES
4 N Avacincaptad pegol(Zimura, B % 4 :lzervay) . %
o RS A IHE C5 R RNA E K, &
A EME2A L IHNABE X B E KRR R
(GATHER1,NCT02686658; GATHER2,NCT04435366)
FHRA BT ELE I RERBATET GAW
CS5M# A, X —ERBIANIERIER, AREFRE
HAE S T A K AR B RPE 3R fn GA R R 7 #
TEYOBZROBAMER, EHLT C5/ H AMD T
BB I R T AT BTN R R, G5 90 ) S ek o P —
¥ ¥ & £ nAMD W B9 403K 90 4 4 b KBk & L VEGF
BT o

3.2.3 CFB/CFD # & CFB #7 CFD £ AP #y &% & 41
f, # o CFD % [R 2 B , 4% 57 M 47 £ JF 3 7% CFB, 3t 7
NeC3HEABEN AR, ZEBEBLE KK K AN
BB BT E ANA R L, T A C3afe CSa % I HLF
F R MAC, R & # 18 ¥ % 4 K B RPE 47 15 . Bruch
JEHE B CNV B ik . #3371 % CFB/CFD £ A Z 3
BREMFE RO ARHG, LT @ ELRD E %
40 ffg 3% E An TR VEGE 3 % & 3k, B 8 40 % £ %
A W, R % B W T CFB 1 4| # (4 IONIS-FB-LRx.
Iptacopan) F1 CFD #7 #| # ( Danicopan
Lampalizumab)ﬁ' St nAMD 8 E B E K AT, B H A
GAfnHE AN RF(nEAMERMD D Z 8
RAMIGABERIWEZAERARFERB TATHR

IELT BR AR 4 X AMD A % B9 K AL R AF R, CFD
RN v 4 25 4 Lampalizumab (NCT01229215,
NCT02247479 . NCT02247531) #1 & it 25 4 Danicopan
(NCT05019521) & BUAF & % M7 20, 4% = 5 25 AMK 30
BRI TEERAE KRN RRERAREKE
SHEWRH ., AARALEMTIHHFHRRE AR,
CFB/CFD ¥ | 7| & 2 ok y % i6 ML & & M nAMD 8 £
EA T IET K,

324 HMAERREEAR BRC.CORAPHXET
SLOAMD A BB FT EAEHRELERBERBE I A T
(Clq) W FE M ¥ & & (CFH/CFT) & KRB 4 &4
(MAC) B # H 97 % £ R w7, UL ANX007 (#2 17
Clqth 41k A # ,NCT04656561 .NCT06510816) # 1t %
B K48 T, R BT MR R iR 2 R T AE 4 R
FEHBNEMBG EXAEBEN LR BHER
PNE,NT E BT A F W E " R,
4h IR M E 4 CFH & & GEM103(NCT04246866) 5§ % ik
CFL ty fg 48 % 7 % & [ 577 3% GT005 (NCT03846193 .
NCT04566445 NCT04437368) , #7 # T & F“ % 15 6 [
UAES B R OFEREZBTHBERLT, Wk
ik T 75 M CDS59 B 2 [ 57 % HMR59 (NCT03144999
NCTO05811351) M| #5 2 7 #& & F 4k L i 25 ab % %% b7 4
B4R T % M M BT A K B A B 3R i 2 (MAC) Iy &
HAFHEH @7, ke, X Rat %5 AMD %57
MO EIF T E BT KB ET R A
577, 4 7 nAMD F By 4 % 3 4F 4 b R OBK A 4 VEGF
BT RETEEZE T,

33 BKE®T

330 AR H A EK AU VEGF 557 nAMD B34 7
HERE NE — VEGF 17 #| # 11 % 38 % ¥ Bl LW, 5% 4
LA AR E S, RFEFREBET DA
I Fc s s E R AN R 30 ] 25 4 (4 Pegeetacoplan A1
Avacincaptad pegol) 6 77 GA R, & & A 2L & 4| B 3 %
AR H E g AR B F 4K CNV I A A B L
FHles o) 77 £ F| B 45 VEGF 3 57 nAMD B, & 6 4 % &
H CNV ¥ K (22 ¥ Al W JE T 4 4 4 GA B X
B, i & W VEGF A & i i %8 4 &K 5 2}tk 3K 30 1Y
REHRG , BEEFBRERFEFASATHONXE LT T
FHRLKEFHT —THRERRERE. B, %
R+ VEGF” W ¥ 5 Kk 3 & 88 L B & Kk,
A A& nAMD By 35 8% FR 55 4 B A Lkl i 7 i 2
— HHWIATFH#ANERANBEOREXIERXE LG YR
W E A A F % & E B £ #F R B IBI302 (efdamrofusp
alfa) , % 24 #) & — A First-in-class & 4 & A J& 3 ¥E & B
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bEE,EEME VEGFZ R E A H M ANEKZHKI
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AR 77 T AR Y, B AT, IBI302 B HEN S
TN 1 RN G SN Sl o | 7 o
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S TE RN BEMBIE N B, R A RABHE,
332 A EME KA ME R BT RO KW
| +3 VEGF" N ¥ B Bt &4, E B & 7 £ 0 & B
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RBEREEREREER, ERHRT A MR #-3
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BT AU AR EEAN BT RE B, BE T H
ECAERIF + TR/ AN +FLVEGF” By = ¥ E B A
FE. X — K g AT nAMD £ 2 B JE 3 R
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34 HEEFTEAME/AET
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