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[Abstract] Objective To investigate the effects of serial intravitreal injections (IVI) with anti-vascular
endothelial growth factor (VEGF) on the ocular surface for diabetic patients. Methods A self-controlled study was
performed. One hundred fifty-six eyes of 78 diabetic patients with fundus vascular disease who received serial
intravitreal injections of anti-VEGF drugs at least 6 times were enrolled in Henan Eye Hospital from June 2022 to June
2025. All were monocular patients, the fellow eye was used as a control. There were 47 cases (47 eyes) with diabetic
macular edema, 15 cases (15 eyes) with retinal vein occlusion, 11 cases (11 eyes) with neovascular age-related
macular degeneration, and 5 cases (5 eyes) with polypoidal choroidal vasculopathy. Corneal fluorescein staining
(CFS) score, tear break-up time (TBUT), Schirmer I test (S I T), central corneal sensation, Ocular Surface
Diseases Index (OSDI) score, tear meniscus height (TMH), lipid layer thickness (LLT), meibomian gland (MG)
loss and eyelid margin score were recorded and compared before and 1 month after the last IVI. This study adhered to
the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Henan Eye Hospital (No.
HNEEC-2022-42). Results There were no significant differences in CFS score, TBUT, S I T, TMH, central
corneal sensation or OSDI score before IVI (Z=-1.000, :=0.395, 1.085, 1.647, 1.349, 1.098; all P>0.05).
The OSDI score in the IVI group was (13.72+5.38), which was lower than (15.09+5. 41) in the control group after
serial intravitreal injections (¢=2.834, P=0.000), but no significant differences were found in CFS score, TBUT,
SITT, TMH or central corneal sensation (Z=0.707, t=1.618, 1.640, 1.596, 1.435; all P>0.05). There were no
significant differences in LLT, upper MG loss, lower MG loss, upper or lower eyelid margin scores (¢=1.479, Z=
1. 414, 1.633, 1.069, 1.000; all P>0.05) before IVI. The upper and lower MG loss was less in the IVI group than
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in the control group after IVI (Z=2.353, 2.985; both P<0.05). No significant differences were found between
treated and fellow eyes regarding LLT, upper or lower eyelid margin scores after IVI (¢=1.607, Z=1.291, 1.179;

all P>0.05). Conclusions

Serial IVI with anti-VEGF treatment can relieve dry eye symptoms in diabetic

patients, reduce MG loss, improve ocular surface function, and is well tolerated.
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Table 1 Comparison of ocular surface parameters between two groups before and after I'VI
IVI i
215 R %% CFS P4 TBUT SIT TMH rh g £ IR 5 0SDI #-43
[(M(Q,,Q5),5]" (x#s,8) " (x+s,mm) * (x+s,mm) ~ (x+s,mm) * (xts,57) "
X HEZH 78 0(0,1) 5.90+1.93 7.23+£2.55 0.21+0. 08 50.26+5. 34 15.57+5. 84
FESE VI 78 0(0,1) 5.86+2.01 7.38+2.76 0.22+0.09 50.45+5.17 15.25+6. 06
Z/t 8 —1.000 0. 395 1. 085 1. 647 1. 349 1. 098
P1E 0.317 0. 694 0. 281 0. 104 0. 181 0.276
VA
4151 HR %% CFS 145 TBUT sIT TMH rh e A IR 0 0SDI #¥-4
[M(Q.0:) 21" (xxs,s) (w5, mm) " (ws,mm) * (s, mm) * (w5, 53) °
popiekel 78 0(0,1) 6.01+1.90 7.85+2.47 0.22+0. 08 49.81+7.27 15.09+5. 41
FESE VI 78 0(0,1) 6.17+1. 87 8. 11+2.28 0.24+0.07 50.83+4.93 13.72+5.38
Z/t 18 0.707 1.618 1. 640 1. 596 1.435 2.834
P1E 0. 480 0.110 0. 105 0.115 0. 155 0. 006

T« (#: Wilcoxon BRFIRGES ; * . FLXT ¢ K5
THT i B ; OSDI : HR FE 7 18 5k

Note: (#: Wilcoxon rank sum test; *: Paired ¢-test)

IVL: BB R Y 1 5 5 CFS : F RS L AR YL 5, TBUT : 1H B 2 1A] 5 S T T FEAd VH % 40 3056 ; TMH

IVI: intravitreal injection; CFS: corneal fluorescein staining; TBUT: tear break-up time; S I T:

Schirmer [ test; TMH: tear meniscus height; OSDI: Ocular Surface Disease Index
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Table 2 Comparison of meibomian gland and palpebral margin indicators between two groups before and after serial IVI

VI /i
20 31 % LLT ERCAARBRRREEPESy F EAAR B R BT NS 2 g [aicy TG TS
(xxs,nm)* [(M(Q,,05),5%]" [(M(Q,,05),5%]" [(M(Q,,Q5). 771" [M(Q,,Q5). 771"
XT 2 78 70.78+17. 61 1(1,2) 1(1,1) 1(1,1) 1(1,2)
sk VI 78 74.36£14. 20 1(1,2) 1(1,1) 1(1,1) 1(1,2)
A 1.479 1.414 1.633 1. 069 1. 000
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L IVI 41 78 77.48+16. 15 1(1,1) 1(1,1) 1(1,1) 1(1,1)
AL 1. 607 2.353 2.985 1.291 1. 179
P{A 0.112 0.019 0. 003 0. 197 0.238

W (#: XS ¢ KB . Wilcoxon BEFIKGER ) TVI, B IS A N v, LLT . JH RS 5 )2 S i

Note: (#: Paired t-test; *: Wilcoxon rank sum test)
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IVIL: intravitreal injection; LLT: lipid layer thickness
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