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Abstract

e AIM:. To investigate the effect of repeated intravitreal
injection of ranibizumab and aflibercept on corneal nerve
of patients with macular edema.

« METHODS:: A total of 64 patients (64 eyes) enrolled in
our hospital from June 2021 to June 2022 were treated
with intravitreal injection of anti - vascular endothelial
growth factor (VEGF). There were 20 cases (20 eyes) of
diabetic macular edema, 19 cases (19 eyes) of wet age-
related macular degeneration and 25 cases (25 eyes) of
retinal vein occlusion. Corneal confocal microscope was
used to collect images of corneal subbasal nerve plexus
before injections and at 1mo after each intravitreal
injection based on 3 + pro re nata ( PRN) treatment
regimen. Furthermore, the length and density of corneal
nerve were measured.

e RESULTS: There was no significant difference in corneal
nerve density of patients injected with aflibercept between
pre- injection and post - injection ( P> 0.05), while the
corneal nerve length after 2™ and 3™ injections was lower
than that of pre-injection (all P<0.01). There were no
significant changes in corneal nerve density and length in
patients with intravitreal injections of ranibizumab (all P>
0.05), and there was no significant differences in corneal
nerve density and length after 3 injections of the two
drugs (all P>0.05).

e CONCLUSION: Repeated intravitreal anti - VEGF drug
may affect corneal nerve to some extent. For patients who
need repeated intravitreal injections of anti - VEGF,
attention should be paid to the changes of corneal nerves.
e KEYWORDS.: vascular endothelial growth factor;
cornea; confocal microscope; nerve length; nerve
density; Ranibizumab; Aflibercept
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(n=29) PR (mm/mm®)  133.77£39.24 122.18+48.68 118.32+39.39°  114.64+36.13*°  5.687  0.006
HHRAHTAH MAT4E%E (/mm®)  45.36+16.97 47.74£14.16 47.14%11.07 45.24+9.64 0.587 0.517
(n=35) P A B (mm/mm?®)  120.49+46.38 129.31+41.38 124.26+34.91 120.93+32.93  1.481  0.235
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PR R e - e
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DME 20 40.625(37.50,48.44) 43.750(37.56,43.75) 116.26+39.15 104.120(77.23,120.70)
nARMD 19 50.000(43.75,62.50) 43.750(43.75,50.00) 133.86238.07 135.120( 109.89, 144.66) *
RVO 25 43.750(31.25,62.50) 43.750(37.50,53.13) 129.11+50.23 137.690(98.69,158.89)
F/X* 3.517 3.066 0.868 8.200
P 0.172 0.216 0.425 0.017

1 :"P<0.05 vs DME,

B AT R B T X VEGF - AL BT A 78 3
( Aflibercept) /= N VEGF 5244 1 FI3Z Ak 2 f sk X 2545k 5
NREERE A Fe BEEAE MMM A EN, 75 VEGF-A
HEEA WA VEGF-B K PIGF 454, il H 55 VEGF 321k
B 245 FIRECTE o 33T o 2 0y 3 8 ) 92 3 ek 3 3 A s v o
TBRITHR I A PR Bm " SR, VEGF AYAE FH I AS ey R
FF5 S A A ORI I il A 8 A 1, B9 oK, VEGF 8
U EZY IR SR Et = A o OR  EZ v S V.
H VEGF *J/IN B 55 ] = SUpp 2 A A= KA S 3 5]
P78 VEGF {5538 % A BHL T 2 10 F 45105 J5 SBNP F2E"7
R, 2 A2 B B8 1A ks v 5 Bt VEGE 25 99 7T B 4 X ff1 i
SBNP 7=LE AFIFEM . Dong 251 b 1E % 45 T 1 5 0
FREGTHEA T 5T e B, DL AR BT 2 B B 51 R A I ph 42 5
B SRR | [ B HEIR 2 B2 A Polat
AEELO feft P MR A I AR O K 2 YK B I R Y 1 S T VEGF
2N i J R 20 2T i R £ R ABURRBE R 52 ] | & B0 22 Uk B 3
IR SPT VEGE 25400 £ J5E SBNP A7 5200, 23 { £ Ji
RO A, (HBAT B 9E & BE, B BRSP4 nARMD 3%
1) £ IS AURRPE T SBNP T B 8 5 1)

i R IR A W R e — T A0 9 A T A 2K A 2
P B 5 i, LD T Y T =X S IR A R 28 £ A 1) S
ARk, FeiRAE SR RS AR AT R A i
FRAT ) A B R PT AT 258 XY B A T A, ARSI
SEFRbR . AR ST I A AR IR A I AR IR 1S SBNP [BI1&,
JFiE T Tmage J BAFHEAT B 73BT, AT 0 25 R B 4T 2 Bl
FAVE 5 I 5 22 Uk )t B A s 1 S 0 AR T 2 s i, &5
SR I, BTAPE S5 2 3 YR AT E A R 2 A 4 K R AR
FHHT, 250 5248 X, T B BT 2 B B A i
TS 1 R 20 2T e 9% B R B8 A 45 ) [R] 05 25 S ¥ 0 52
TFER X, DL A B B R s T B VEGE 259 2 — &
TRV /D 1 A 2 1 2K B A 5 BT 7 3 4 L 7 B PRt
Xif Ff A 20 2 2 K B 5 i AT RE T K, AR P TR S 2mg Bl
FETVU 3 ) BE /R 16 B h 348nmol/mL, R P9 7 5 0.5mg 75 Bk
PR Y BE IR Wk BE A7 208nmol/mL, L 3 2 U, W AR U 5
0.05mL ) PR PG 387 LY 7R B BP0 ) VA B B vy () B B A 7

850

- (B U P T L TR R BT TR T L 0 B A P
PR Ay JEE J0 e JEE B g LV PR B e O A A A R RS )
SRR

ARBIFTE LEBE T = RhAN [R1 B B 1) A I 221 B0, 245
R, FELI DME F835 A R A 15 20 21 248 %% B R
PIITF nARMD M RVO 8 HES G #E X, 5
3 BRI TS S , DME 85 AR R R 2 2 e K 2
fiXF nARMD 1 RVO iR H, 22 57 ¥ o it 52 &3, i
nARMD I RVO SBHHE 3 UCB I M 1 HE 26 Ja AR IR 1 2227
YRR RN B 22 G TR GE 27 5, ol B PR B
AH A S8 7 B 5 28 UL L A sEmp 2 28 24 1) i 0 e e
SRR TR UL 2K BT VEGF 2545
505 RS B A 20, RETEB SR 4GE , R b
VR BE/ AN P PR P D00 J A K2 % da B9 JELE H ) BRI
ZoLT e A FEAR XS T bl 2R 2T e 4 BE SO AU ORI 5T
T Z R BRI RS PT VEGE 2595 , %P0 PR 58 1) A
HEf 2R 2T 2 A BE AT — 5 R W), T X AR e 2 % R JC ]
A

AT, S BFERIEESTT VEGE 259 & —%E
T FEE SR A TR 28 %ok T 10 DR 5 22 UK S 0 AR s 2 2 e
VEGF 25916 77 1 HR R M (83, 75 5 1 A 5 ot 22 110 7
A, JEHIENE PR, 22 BB PR I T 5 S5 AN AL 2 %) £
A 227 M — e R AL 2 AR AR | AT 484 o
TERVEGEAL 2 . VAT 5 B0 A T e S T D BRIR i
SRR, R 25 5 N TAH AR P IR R oA 5, 7 2k 5
PU -5 BRG44SR TR, F R OC T M 2y
Wy PR HE 5 TR X o 2277 A 5 i) B i b, BT &
kA 18 3 Bl ) S A A S 5 B E A ST 2 R O 4R
WIHAEHIALE . BeAh A BIF 58 Bl 7 I 1) 85, 5 26475 /5
B RAEA G | [a] I 8 4K B 7 I 8] 33 — 20 WL ZE iF 52 45 18
A HERR T
Sk
1 Ricei F, Bandello F, Navarra P, et al. Neovascular age — related
macular degeneration: therapeutic management and new — upcoming
approaches. Int J Mol Sci 2020; 21(21) . 8242
2 Amoaku WM, Ghanchi F, Bailey C, et al. Diabetic retinopathy and



Int Eye Sci, Vol.23, No.5 May 2023 http.//ies.ijo.cn
Tel:029-82245172 85205906 Email :1J0.2000@ 163.com

diabetic macular oedema pathways and management; UK Consensus
Working Group. Eye (Lond) 2020; 34(Suppl 1) : 1-51

3 Schmidi—=Erfurth U, Garcia—Arumi J, Gerendas BS, et al. Guidelines
for the management of retinal vein occlusion by the European society of
retina specialists ( EURETINA ). Ophthalmologica 2019; 242 (3).
123-162

4 Kitchens JW, Do DV, Boyer DS, et al. Comprehensive review of ocular
and systemic safety events with intravitreal aflibercept injection in
randomized controlled trials. Ophthalmology 20165 123(7) ; 1511-1520
5 Maloney MH, Payne SR, Herrin J, et al. Risk of systemic adverse
events after intravitreal bevacizumab, ranibizumab, and aflibercept in
routine clinical practice. Ophthalmology 2021; 128(3) . 417-424

6 Dratviman—Storobinsky O, Lubin BC, Hasanreisoglu M, et al. Effect of
subconjuctival and intraocular bevacizumab injection on angiogenic gene
expression levels in a mouse model of corneal neovascularization. Mol Vis
2009; 13(15) : 2326-2338

7 Zachary 1. Neuroprotective role of vascular endothelial growth factor:
signalling mechanisms, biological function, and therapeutic potential.
Neuro—Signals 2005; 14(5) . 207-221

8 Hulse RP, Beazley—Long N, Ved N, et al. Vascular endothelial growth
factor— A165b prevents diabetic neuropathic pain and sensory neuronal
degeneration. Clin Sci (Lond) 2015; 129(8) : 741-756

9 Labetoulle M, Baudouin C, Calonge M, et al. Role of corneal nerves in
ocular surface homeostasis and disease. Acta Ophthalmol 2019; 97(2) .
137-145

10 Shaheen BS, Bakir M, Jain S. Corneal nerves in health and disease.
Surv Ophthalmol 2014 ; 59(3) . 263-285

11 Yin XB, He T, Yang SS, et al. Efficacy and safety of antivascular
endothelial growth factor (anti— VEGF) in treating neovascular age —
related macular degeneration ( AMD) : a systematic review and meta —
analysis. J Immunol Res 2022; 2022 6004047

12 Uludag G, Hassan M, Matsumiya W, et al. Efficacy and safety of
intravitreal anti — VEGF therapy in diabetic retinopathy: what we have
learned and what should we learn further? Expert Opin Biol Ther 2022;
22(10) : 1275-1291

13 Corazza P, D’Alterio FM, Savastano MC, et al. Long—term outcomes

of anti—VEGF treatment of macular oedema due to retinal vein occlusions.

Eur ] Ophithalmol 2022 32(6) : 3536-3546

14 Sondell M, Lundborg G, Kanje M. Vascular endothelial growth factor
has neurotrophic activity and stimulates axonal outgrowth, enhancing cell
survival and Schwann cell proliferation in the peripheral nervous system.
J Neurosci 19995 19(14) . 5731-5740

15 Nishijima K, Ng YS, Zhong LC, et al. Vascular endothelial growth
factor — a is a survival factor for retinal neurons and a critical
neuroprotectant during the adaptive response to ischemic injury. Am J
Pathol 2007 171(1) : 53-67

16 Li Z], Burns AR, Han L, et al. IL-17 and VEGF are necessary for
efficient corneal nerve regeneration. Am J Pathol 2011; 178 (3).
1106-1116

17 Yu CQ, Zhang M, Matis KI, et al. Vascular endothelial growth factor
mediates corneal nerve repair. Invest Ophthalmol Vis Sci 2008; 49(9) .
3870-3878

18 Dong MC, Di GH, Zhang XP, et al. Subconjunctival bevacizumab
injection impairs corneal innervations and epithelial wound healing in
mice. Invest Ophthalmol Vis Sci 2017 58(3) : 1469-1477

19 Polat OA, Sener H, Erkili¢ K. Corneal nerve fiber and sensitivity loss
after repeated intravitreal anti — VEGFE injections: an in wvivo confocal
microscopy study. Cornea 2022; 41(3) . 317-321

20 Bitirgen G, Belviranli S, Malik RA, et al. Assessment of corneal
sensation, innervation and retinal nerve fiber layer in patients treated with
multiple intravitreal ranibizumab injections. PLoS One 2017; 12
(1): e0170271

21 Leckelt J, Guimardes P, Kott A, et al. Early detection of diabetic
neuropathy by investigating CNFL and IENFD in thyl = YFP mice. J
Endocrinol 20165 231(2) ; 147-157

22 Stewart MW, Rosenfeld PJ. Predicted biological activity of intravitreal
VEGF Trap. Br J Ophithalmol 2008; 92(5) . 667-668

23 Pritchard N, Edwards K, Russell AW, et al. Comeal confocal
microscopy predicts 4 — year incident peripheral neuropathy in type 1
diabetes. Diabetes Care 2015; 38(4) . 671-675

24 Srinivasan S, Dehghani C, Pritchard N, et al. Ophthalmic and
clinical factors that predict four —year development and worsening of
diabetic retinopathy in type 1 diabetes. J Diabetes Complications 2018 ; 32
(1). 67-74

851



