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Significance of Early Visual Responses to Anti-Vascular Endothelial Growth
Factor in Age-related Macular Degeneration

yun Kim, MD, PhD

Department of Ophthalmology, Myongji Hospital, Goyang, Korea

Purpose: To evaluate whether early visual acuity response at 4 weeks after the first intravitreal anti-vascular endothelial growth
factor (VEGF) injection or 4 weeks after the third injection in neovascular age-related macular degeneration (nAMD) is asso-
ciated with 12-month follow-up outcome.

Methods: Thirty treatment-naive patients (30 eyes) with nAMD, treated with intravitreal anti-VEGF, were retrospectively
included. Initially, all patients were injected at least three times for three consecutive months and followed up with a pro re nata
regimen for at least 12 months. The relationship between 4 weeks after the first and third anti-VEGF injections in visual acuity re-
sponse was explored, including the mean change from baseline in best-corrected visual acuity (BCVA). The mean change in
BCVA was classified into three groups according to visual improvement: <1, 1-<3, or 2 3 logMAR line(s) in BCVA. The associa-
tions among baseline characteristics (gender, age, duration of symptoms, initial BCVA, central macular thickness, and intra-
ocular pressure) and visual acuity responses 4 weeks after the first and third anti-VEGF injections were also assessed.
Results: The proportions of eyes with <1, 1-<3, and 2 3-line(s) improvement at 4 weeks after the first injection were 6 eyes
(20%), 7 eyes (23.3%), and 17 eyes (56.6%), respectively. The proportions of eyes with <1, 1-<3, and 2 3-line(s) improvement
at 4 weeks after the third injection were 9 eyes (30%), 9 eyes (30%), and 12 eyes (40%), respectively. A BCVA response 2
3-lines improvement at 4 weeks after the third injection showed significant associations with = 3-lines improvement and BCVA
response at 12 months in multiple logistic and linear regression analyses (p = 0.04).

Conclusions: In this study, BCVA response = 3-lines improvement at 4 weeks after the third injection showed a significant asso-
ciation with = 3-lines improvement and BCVA response at 12 months.
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1] AJAFelx K vascular endothelial growth factor, VEGF)E 2}A]
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H15%= 7 (central macular thickness)
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glo|elo] £ 2412 23] SPSS ver. 18.0 (IBM, Corp.,
Armonk, NY, USA) AZEOE o] &3}tk 27|41
Bkl met Lhlofzl Al 2 Afolo] HE 918 one-way
analysis of variance test F+= Pearson’s chi-squared testE A}
FBHATE AT A Tukey WL olg3tsich 7] A

g of| o JaFe vA= AAF A $1H logistic regression
analysis?} linear regression analysis& ©]-83}%ith & &
A pvaluert 005 TRl A9E EASACR fol
Aoz s

£ at

o 24t 307 9] Hat A 72.73 £ 6.0M| AL HAF
1874(60%), AAAH= 127(40%)0] et F=AF A H+t
A (logMAR)-2 0.56 £ 0.15, B SAIZHEE7|1= 410.76
+ 41.69 yum@ o], Hi SANE 7|7 1.93 + 0.867]<
ojtt. T TAF 307ollA Hx AEE AL
37AAE A= 16004 2H B FT(53.3%), 1178 <lA]
W= HAIE(36.7%), 3Tl HIHIAIFH(10%) o2 &3
Hlow 33]9] FAR| & o]F FAREEAZE 10% o4
S7FHAY Wsh S8, AEE, et u]ate o o)
AWERE] F7HE AABEE o] BEEE AS e
ofAlm WAL =z yHFHeR AR 169
T 47olA 33 A& o]lF fEHAER ofAE WA st
Rom, fEYHAER A7 119 F 47504 k]
FHoR, HEpAFgoR AR 3% F 274 gy
HIFOo R ofAlE WAste] 71 A RE A6t
(Table 1).

A Gl o FERRREAZLAA 2UE T 1)

gAY e Bl 22 1779(56.6%)01 ek A Al
W e 2487 e & UIEA AE Rks

T 9WE%), 1% o1 3% vwte] A AL Bl 2
£ 99(30%), 3% ol AlE AL el FL 128(40%)

Table 1. Distribution of initial 3 consecutive intravitreal anti-VEGF injections, categorized by additional anti-VEGF injections

Additional anti-VEGF injections

No Ranibizumab Aflibercept Bevacizumab
Initial anti-VEGF injections
Ranibizumab 16 (53.3) 12 (75) 4 (25) 0 (0)
Aflibercept 11 (36.7) 4 (36.4) 7 (63.6) 0 (0)
Bevacizumab 3(10.0) 2 (66.7) 0 (0) 1 (33.3)
Total 30 (100) 18 (60.0) 11 (36.7) 1(3.3)

Values are presented as number (%).
VEGF = vascular endothelial growth factor.
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Table 2. Demographics and baseline characteristics of pooled study eyes, categorized by BCV A response at 1 month after the 1st an-

ti-VEGF injection

BCVA changes from baseline at 1 month after the first anti-VEGF injection

<1 line improvement 1- <3 line improvement >3 line improvement p-value
(n = 6) n=7) (n=17)

Gender (male/female) 4/2 4/3 10/7 0.78
Age (years) 68.50 + 8.31 72.85 + 5.84 74.17 + 4.79 0.14"
Duration of symptom (months) 2.00 + 0.89 242 +1.13 1.70 + 0.68 0.17
Baseline BCVA (logMAR) 0.56 + 0.16 0.56 + 0.13 0.57 + 0.16 0.61"
Baseline CMT (um) 387.11 + 52.93 407.35 + 42.34 422.10 + 33.42 0.35"
IOP (mmHg) 12.72 + 3.43 13.21 + 1.62 12.94 + 2.15 0.47"

Values are presented as mean + SD unless otherwise indicate.

BCVA = best-corrected visual acuity; VEGF = vascular endothelial growth factor; logMAR = logarithm of the minimal angle of resolution;

CMT = central macular thickness; IOP = intraocular pressure.

*Pearson’s chi-square test; "One way analysis of variance (ANOVA) test; *Post-hoc test (Tukey method) between group comparison. <1 line
improvement vs. >3 lines improvement, p = 0.98. 1-<3 line improvement vs. >3 lines improvement, p = 0.98.

Table 3. Demographics and baseline characteristics of pooled study eyes, categorized by BCV A response at 1 month after the 3rd an-

ti-VEGF injection

BCVA changes from baseline at 1 month after the third anti-VEGF injection

<1 line improvement 1- <3 line improvement >3 line improvement p-value
(n=9) (n=9) (n = 12)

Gender (male/female) 5/3 6/3 716 0.16"
Age (years) 74.11 £5.75 73.00 + 6.24 71.50 + 6.38 0.73"
Duration of symptom (months) 1.55 £ 0.52 1.88 + 0.92 2.16 + 0.93 0.29
Baseline BCVA (IogMAR) 0.34 + 0.08 0.51 + 0.07 0.63 + 0.06 0.11"
Baseline CMT (um) 418.11 + 25.47 415.00 + 41.48 402.08 + 52.14 0.35"
IOP (mmHg) 13.21 +3.33 1243 + 1.42 12.92 +2.22 0.53°

Values are presented as mean + SD unless otherwise indicate.

BCVA = best-corrected visual acuity; VEGF = vascular endothelial growth factor; logMAR = logarithm of the minimal angle of resolution;

CMT = central macular thickness; IOP = intraocular pressure.

"Pearson’s chi-square test; "One way analysis of variance (ANOVA) test; *Post-hoc test (Tukey method) between group comparison. <1 line
improvement vs. >3 lines improvement, p = 0.45. 1-<3 line improvement vs. >3 lines improvement, p = 0.98.
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k. A& HFTHp=0.04). 7]E} AH(p=0.72), AE(@p=0.45), =

BT S AR F wE A W FEEduA 2 AL AE(p=0.62), 23 Al SHBHFA(p=0.43), &
AUAE FAF Bl Al WA AR S HEA] 15 vt A W FEHU A 2R FAF Sl (p=0.24), &
Al s Y ol 630 £ 0.943), 15 o 3E vlwt FEA7IZHp=0.24)0 A= 2v] Sl= Awdol Holx| ¢
o AlY e B TollA 6.11 + 1.058], 35 o)< Al A FE A W FEHW AR 18] Fde &
g P B ZolA 6.54 + 0.823]=2 A| & 7 {o%t NEA 35 ol Al el Sl B9 Al Wl @
Aol & HolA| AUTHp=0.58). THHF 2ALE 37| £4 el uAl =g elAt 338 =Y & UHEA 3E o Al
= 5ol 1271A 35 o AlE At ol e ¢ 2l ol e A9 F MR ol 2AAY R
AS otttk FEA Ul FEHuAlEAAAA 1 A AFskE delle =AW FEaaA=g%
o] FAE 5 NEA 3E ol AlE Pl e dF= AR 33 Fda T INEA 3E ol AlE el 3=
127§4A) 3E ol AlFdsd e HolA sttt Hp=0.02)to] 1271A 3E ol Al A= oA Fol FF

Table 4. Association of visual acuity response at 1 month after 1st anti-VEGF injection or at 1 month after 3rd anti-VEGF injection
with visual acuity response at year 1

Visual acuity change from baseline at year 1

Visual acuity change No. — o -
<1 line improvement 1-<3 line improvement >3 line improvement
From baseline at 1 month after 1st anti-VEGF
injection
<1 line improvement 6 3(50.0) 2 (33.3) 1 (16.6)
1-<3 line improvement 7 2 (28.5) 4 (57.1) 1(14.2)
>3 line improvement 17 5(29.4) 5(29.4) 7(41.1)
Total 30 10 (33.3) 11 (36.6) 9 (30.0)
From baseline at 1 month after 3rd anti-VEGF
injection
<1 line improvement 9 4 (44.4) 3(33.3) 2(22.2)
1-<3 line improvement 9 4 (44.4) 4 (44.4) 1(11.1)
>3 line improvement 12 2 (16.6) 2 (16.6) 8 (66.6)
Total 30 10 (33.3) 9 (30) 11 (36.6)

Values are presented as number (%).
VEGF = vascular endothelial growth factor.

A 100 B 100 ; _—
. %0 16.6 14.2 s 0 222 ,
g 80 411 g 80
- 70 = 70
© © 66.6
© 60 © 60
b= 50 23 line improvement = 50 23 line improvement
Qo ®1-<3line improvement @ ® 1-<3 line improvement
g 40 = <1 line improvement 8 40 = <1 line improvement
s 30 s 30
X 20 X 20
10 10
0 0
<1 line improvement 1-<3 line improvement 2 3 line improvement <1 line improvement 1-<3 line improvement = 3 line improvement
n=6 n=7 n=7 n=9 n=9 n=12
VA change from baseline at 1 month after 1st anti-VEFG injection VA change from baseline at 1 month after 3rd anti-VEGF injection

Figure 1. The visual acuity (VA) response category (>3 line improvement, 1-< 3 line improvement, < 1 line improvement) at year
1 by the early VA response category at 1 month after Ist anti-VEGF injection or at 1 month after 3rd anti-VEGF injection. VA re-
sponse category at 1 year by VA response at 1 month after 1st anti-VEGF injection (A), and VA response category at 1 year by VA
response at 1 month after 3rd anti-VEGF injection (B). VEGF = vascular endothelial growth factor.
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Table 5. Logistic regression analysis of 3 lines or more visual improvement at 12 months

Logistic regression of >3 lines improvement
in BCVA at 12 months

Univariated Multivariated
0Odds ratio p—value* Odds ratio p—valueT
Age (years) 0.05 0.72
Male:Female 2.22 0.45
Baseline BCVA (logMAR) 0.15 0.62
Baseline CMT (um) 0.99 0.43
BCVA change >3 lines at 1 month after first anti-VEGF injection 12.29 0.50 19.26 0.13
BCVA change >3 lines at 1 month after third anti-VEGF injection 886.54 0.04 25.66 0.02
Cumulative number of anti-VEGF injection 2.00 0.24
Symptom duration 0.53 0.24

BCVA = best-corrected visual acuity; logMAR = logarithm of the minimal angle of resolution; CMT = central macular thickness; VEGF =
vascular endothelial growth factor.
“Univariate logistic regression; "Multivariate logistic regression.

Table 6. Linear regression analysis of changes from baseline in BCVA at 12 months

Linear regression of BCVA response at 12 months

Univariated Multivariated
Estimate” p—valueT Estimate” p—valuei
Age (years) -0.06 0.75 0.03 0.18
Male:Female -0.23 0.21 -0.13 0.48
Baseline BCVA (logMAR) 0.33 0.07 0.12 0.57
Baseline CMT (um) -0.97 0.60 0.01 0.84
BCVA change >3 lines at 1 month after first anti-VEGF injection 0.20 0.27 0.08 0.66
BCVA change >3 lines at 1 month after third anti-VEGF injection 0.58 0.01 0.52 0.02
Cumulative number of anti-VEGF injection 0.11 0.54 0.04 0.80
Symptom duration 0.14 0.44 -0.09 0.61

BCVA = best-corrected visual acuity; logMAR = logarithm of the minimal angle of resolution; CMT = central macular thickness; VEGF =
vascular endothelial growth factor.
*B-coefficient; "Univariate logistic regression; ‘Multivariate linear regression.
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