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Network Meta — Analysis of Three Anti — Vascular Endothelial Growth Factor Drugs in

the Treatment of Neovascular Age — Related Macular Degeneration
YAO Hui'?,LAN Zhongling’,GUO Ping'? ,WU Hao',HUANG Zhien' , WU Weiya'*,SHAO Jiajia',YU Xuerong'
( 1. The Second People’s Hospital of Foshan.Foshan.Guangdong.China 528000; 2. School of Pharmacy,Zunyi Medical University ,Zunyi,Guizhou,
China 563000 )
Abstract: Objective To compare the efficacy and safety of three anti — vascular endothelial growth factor (VEGF) drugs in the
treatment of neovascular age — related macular degeneration (nAMD). Methods PubMed, Web of Science,Cochrane Library, CNKI,
WanFang, and VIP databases were searched for randomized controlled trials (RCTs) on intravitreal ranibizumab (IVR), conbercept
(IVC) , and aflibercept (IVA) monotherapy in the treatment nAMD published from the establishment to May 31,2023. Data were

extracted and organized. The Cochrane risk of bias 2.0 tool was used to assess the quality of included studies. Stata 17.0 software
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was used for network Meta — analysis of outcome measures. Results A total of 30 RCTs involving 2 901 patients were included.
Network meta — analysis showed that the overall efficacy among the three drugs were similar, but differences were observed at
different treatment time points in improving best — corrected visual acuity (BCVA) and reducing central retinal thickness (CRT).
After three months of treatment, the improvement in BCVA and CRT was ranked as IVA > IVR > IVC; after 12 months of
treatment , the improvement in CRT was ranked as IVC > IVA > IVR,while BCVA was ranked as IVA > IVC > IVR. In terms of
safety, the incidence of total adverse events,ocular adverse events,and conjunctival hemorrhage were ranked as IVC < IVR < IVA,

IVR, IVC, and IVA are all effective in the

treatment of nAMD, with each has its own advantages. However, due to the limited number of studies available for inclusion and

while other safety outcomes were comparable among the three drugs. Conclusion

their generally moderate quality, there are differences in efficacy indicators among the three drugs at different treatment time
points, further large — scale,high — quality RCTs are needed to validate these findings.

Key words: neovascular age — related macular degeneration; anti — vascular endothelial growth factor agents; network Meta —

analysis ;ranibizumab ; conbercept; aflibercept
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Tab.1 Basic information of included studies
WKE LA FHRRE)  BA(F &) E(X 25, %) FH#E firat “h

T ¢ T C T ¢ 7 ¢ k(A) #H

CHANY %8 S454)  S4(54) 25029 2203 T9:7.0 78,0 IVRO.Smg(lk+£3A 1K) %BAK+E3AIL) 4 GO0
GILLIES™  #KkAZ 139(-) 142(-)  63/76 70/72 78.7+¢7.45 76.6+8.50 IVA2mg(35% +1&E) IVR 0.5 mg(3 % +T&E) 2 O
REGILLO™ % 61(-)  63(-) 28/33 20/43 78.8:7.9  T1.8+7.1 IVRO.Smg3k+AIALR)  FEBACGKR+EIALR) 2 @500
fukw il 55(55)  55(55)  27/28 25/30  68.5%3.2  69.0%3.1 IVRO.05mL(1%) IVC0.05 mL(1%) 30
% vE 3030)  30030) - - - IVC 0. S mg(35%) IVR 0.5 mg(3 %) 06
KEEY  vH 2aA(-) 2(-) 110 117100 62.72£9.33 62.539.52 IVCO.5mg(3%) IVR 0.5 mg(3 %) 30
R 3 /(=) 38(-)  2/16 20/17 67.4£3.2  68.5:42 IVR0.05mL(3%) IVC0.05 mL(33%) 3 086690
3o e 49(-)  49(-)  27/22 28/21 63.873.12 64.25:3.12 IVAO.0SmL(43%) IVRO.05 mL(4%) 5 0060
Bl il 75075 75(75) 4173 43732 66.7:2.4  66.3:2.2 IVC0.05mL(3k +PRN) IVR0.05 mL(3 % + PRN) 2 Q00600
HE e 331 3(37) 15/22 1819 67.76+7.82 68.29£7.63 IVCO.5mg(3%) IVR 0.5 mg(3%) 3 036089
£gim g 64(64)  64(64)  29/35 28/36 6334147 63.45:+1.42 IVCO.05mL(3%) IVR 0.05 mL(3%) 3 360089
e il 40(-)  40(-)  22/18 21719 69.33£1.25 69.18+1.39 IVCO.05mL(3%) IVR0.05 mL(3 %) 308
ArE® vE 34(34)  34(35) 19715 20/14  63.4£5.2 64753 IVC0.05mL(3%K) IVR 0.05 mL(3 %) 30
FEEY vE 300300 30030)  15/15 15/15 70.8+5.7  69.2%4.8 IVCO.5mg(3:k +PRN) IVR 0.5 mg(3 % + PRN) 6-9 O3
A &L il 0(NA) 300N - 65.5+8.1  65.2¢83 IVCL5mg(3%) IVRO.05 mL(3 %) 30
Rk 9@ 30(-)  30(-) 15715 13/17 60.14£6.08 60.03£6.05 IVC0.05mL(3:%) IVR0.05 mL(3 ) 33
EX e 40(-)  40(-) 2018 19/21 68.79£6.32 69.76+5.79 IVC0.05mL(3%) IVR0.05 mL(3 % 3 0060
R il 28(28)  28(28) - - - IVA0.05 mL(3% + PRN) IVR 0. 05 mL(3 % + PRN) (0)6)
EEY  bH 300300 3030)  18/12 14/16 65.08£3.89 66.02£3.58 IVA2mg(3%) IVR 0.5 mg(37%) 3 08069
H2EY PE 40040)  40(40) 21719 22/18 66.93£2.67 68.42£2.29 IVCO.1mL(3) IVR 0.1 mL(3%) 3 08009
M il S0(-)  S0(-)  30/20 32/18 66.00+1.11 65.51+3.5 IVCO.05mL(3:%) IVR0.05 mL(3%) 3 196609
PEEY bR 39(39)  40(40) 21718 23/17 63.92£6.26 62.765.25 IVA0.05mL(3% +PRN) IVR 0.05 mL(3 % + PRN) 2 QO
PEAY YE 52520 SI(S1) 33/19 35716 60.94+4.75 60.76+5.21 IVC0.05mL(3k +PRN) IVR0.05 mL(3 % + PRN) 2 Q0
P e 50(50)  S0(50)  31/19 30/20 62.75+4.85 62.344.92 IVC0.05mL(3 % +PRN) IVR0.05 mL(3 o‘:+PRN) 2 Q9
=i hE 100(100)  100(100)  55/45 52/48 67.14%7.68 66.43+7.87 IVC0.05mL(3%) IVR 0.05 mL(3 % 3 360
e il 30(-)  30(-)  16/14 11719  68.1£2.8  68.4+2.5 IVCO.05mL(1%) IVR 0. 05 mL(1%) AI()6)
AEFY bH 55(-)  55(-)  28/27 29126 64.68+4.75 64.75+4.81 IVA2mg(35% +PRN) IVR 0. 5 mg(3 % + PRN) 2 Q8509
AH TH Q045)  444) /20 2072 63.24£8.56 63.09£8.31 IVCO.05mL(3%) IVR 0. I mL(3 %) 3 OB069
TR 200200 20200 8/12 9711 66.4+7.5  69.24¢7.3  IVCO.05mL(3K) IVR0.05 mL(3%) 3 196609
BHEAY bE 86(86)  86(86)  46/40 45/41  64.3:7.1  63.9£7.4 IVRO.0SmL(3%) IVC0.05 mL(3 %) 3 086609

ET AR, CAX A, - A RRE NA A RHKIE;TRE #8738 K5 5 , PRN AL B0 A A2 K B3 - B11F,

Note: T indicates trial group;C indicates control group; — indicates not mentioned; NA indicates no data; T&E indicates treat — and — extend

regimen; PRN indicates used when necessary (for Tab.1 — 2 and Fig.3 - 11).

®2 HERIRIRA Rank 5 e
Random sequence generation (selection bias)
Tab.2 Rank order of each outcome measure Alocation concealment (selection bias) . |
T OBAECRTZMM(um)  #ABBCVAZAM (i) FREALLE(%) Binding of partipants 2nd ° - — '
N Blinding of outcome assessment (detection bias)
i INA 12AMA INA DRAR Bt BREF AEdh Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _
IVA 6.7 49.4 8.7 S O146 29 B3 Otver o |
Ve 3.0 81.3 2.2 6.5 742 8.5 6.0 Ye % % TR 0%
| [ Low risk of bias [CJunclear risk of bias [l High risk of bias |
IVR 41.3 19.2 41.0 5.7 634 735 59.6
v 2 wREREE
ZRA - - - 9.3 417 10.2 -

Fig.2 Risk of bias graph
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A. CRT after three months of treatment B. CRT after 12 months of
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Fig.3 Network evidence diagram of each outcome measure

&3 B3N AET)IR129 R (A L) EH CRT FK Meta 547
Tab.3 Network Meta — analysis of CRT at three months (lower
left) and 12 months (upper right) after treatment

T IVA IVC IVR

IVA 0 20.47(-90.40,49.45)  14.25( - 40.83,69.32)

IVC 4.70( - 21.25,30.65) 0 34.72(-13.67,83.11)

IVR 3.68(-20.31,27.68) - 1.02(-12.61,10.57) 0
1500, g 2H 3 15 (1 f5) 26 B ik o A =47, 2 BB T ), X6
WEZ 1) (BET2) 5 6 M 57125 - 273745 40 g 3l | — 3o
AR N FE T 1 0, i B 4 8 1], X RELZH 8 431 5 1 S A 5 123
3l T HR N A R A L, I 2 1, %o 2 2 461 LAy
G MEARAR AT T 5T o

SN R R AR A 21 TWFST R IE  {H H 5 5

W FEALBEHEAT 3 P 3 A CHE v 3 U7 B U7 9 R) R B
R, 2 AR 3] 13 BB RS LG 0,
B ALR B 25 7R ) o A A 16 T
%[17,19,23 -27,33,35-37,41,43 - 46] R %:‘:?ﬁ%ﬁ@%gﬁi«l—%ﬁ Gl
PE(P?P=5.18%,P =0.612) , % FH & % SO0 A A 485 5 i
AN AT TR 2 [E) G L3 25 S RS 2R T

LB 3 E.# 6,SUCRA HEZEHE4 R, IVC SR R34
RAREARILZR 2) AU AT AR LB 4

R AR FH ML E K. F 1556
?{[19,23—27,33,35—37,41.43—46]%&'}]&%% E%#’:Z{i%,%
Tt TG i (P = 0,P = 0.272) , >k H [
FE RV BT 25 5 R 2% T A ) P I b 2 S
Guita S, WL 3 F L3R 6. SUCRA HEHRHEF BR ,
IVC BREAS B A 32 e AR (L3R 2) o UM 43 B 2R
MRE L 4 F.

%Hﬁﬂj J]fll?'yféli% . E‘ 1] Iﬁﬁ}lﬁ%ﬂ_@,ﬁ—27,35737,43746J
3, & T WU A E g it 2 5 ik (P =0,P =
0.770) , >R F [ 5 55 o B Y 65 SR 38 7, 4% 1 i 4[]
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A. CRT after three months of treatment B. CRT after 12 months of treatment C. BCVA after three months of treatment D. BCVA after 12

months of treatment E. Incidence of total adverse events F. Incidence of ocular adverse events G. Incidence of conjunctival hemorrhage

Fig.4 Sensitivity analysis forest plot

®4 BIT3NARKIBCVA PR Meta 5347
Tab.4 Network Meta — analysis of BCVA at three months after

treatment

T gt IVA Ivc IVR

IVA 0
IVC 0.06( - 0.05,0.16) 0
IVR 0.05(-0.05,0.15) 0.01( -0.04,0.03) 0

x5 AT 129 AEAIBCVA MK Meta 2347
Tab.5 Network Meta — analysis of BCVA at 12 months after

treatment

*6 BARBEMH(ATIRRBAREBMH(AL)ZERMK
Meta 5 #7
Tab. 6 Network Meta — analysis of the incidence of total adverse

events (lower left) and ocular adverse events (upper right)

FH## IVA IVC IVR sham

IVA 0 -0.64(-1.56,0.28) -0.56(-1.38,0.27) 0.75( - 1.06,2.56)
IVC -0.63(-1.54,029) 0 0.08(-0.33,0.49) 1.39(-0.28,3.03)
IVR -0.56(-1.38,0.27)  0.07(-0.34,0.48) 0 1.300-0.31,2.92)
sham -0.400-1.55,0.74)  0.22(-0.67,1.12)  0.25(-0.64,0.95) 0

aEitro IVA IVC IVR sham

IVA 0

IVC 0.02(-0.13,0.17) 0

IVR 0.03(-0.06,0.13) 0.01(-0.10,0.11) 0

sham 0.12(-0.05,0.28) 0.10(-0.07,0.27) 0.09(-0.04,0.22) 0

R7 HEHME SRR Meta 5347
Tab.7 Network Meta — analysis of the incidence of conjunctival

hemorrhage

T th e IVA Ivc IVR

IVA 0
IVC 0.82(-3.02,1.39) 0
IVR 0.76( -2.83,1.32) 0.06( -0.69,0.81) 0
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A. CRT after three months of treatment B.BCVA after three months of treatment C. Incidence of total adverse events

D. Incidence of ocular ad-

verse events E.Incidence of conjunctival hemorrhage

Fig. 5 Funnel plot of each outcome measure
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