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[ Abstract] Objective To evaluate the effect of anti-vascular endothelial growth factor ( VEGF) in patients
with wet age-related macular degeneration (wAMD ) and investigate the recurrence factors. Methods In this case-
control study,40 eyes of 38 patients with wAMD treated by anti-VEGF therapy in Xijing Hospital from October 2015
to April 2017 were included. Ranibizumab or conbercept was consecutively intravitreally injected monthly under 3+

pro re nata (PRN) regimen. All included patients were followed-up at least 12 months. The best corrected visual
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acuity (BCVA) was expressed in logarithm of the minimum angle of resolution ( LogMAR) units. Optical coherence
tomography ( OCT) was used to observe the morphologic characteristics of macula and measure the central retina
thickness ( CRT). Patients were divided into recurrence and recurrence-free group based on whether recurrence
occurred during follow-up. Potential associated factors with recurrence after treatment were analyzed by multivariate
logistic regression analysis. Meanwhile, the morphological and functional response were identified at 1 month after
loading phase as well as at last follow-up visit. This study protocol was approved by the Ethics Committee of Shanghai
General Hospital (No.2016KY243) and written informed consent was obtained from each patient prior to receiving
injection.  Results All the operative eyes showed retinal effusion absorption at least once,and 21 (52.5%) eyes
had relapse during follow-up. The patients with lower BCVA (LogMAR) value at the first absorption time had higher
risk of recurrence (OR=16.7,95%CI=1.22-100,P<0.05). The eyes in the recurrence group received more times
of treatment than eyes in the recurrence-free group (5.8+2.3 vs 3.5£1.4,t=3. 64,P<0.05). However, there was no
significance between the two groups in BCVA change before and after treatment (z=-1.52,P>0.05). In the
recurrence group,the BCVA (LogMAR) and CRT at last visit were 0. 73+0. 34 and (187.2+81.7) wm respectively,
while were significantly improved in comparison with 0.81+0.37 and (234.2+74.5) pm at the relapse time (t=
2.14,2.62;both at P<0.05). There were 87.5% (35/40) eyes showed good morphological responses at 1 month
after the loading phase while 12.5% (5/40) eyes presented poor morphological responses, the retinal effusion was
absorbed after additional (3.2+2.2) times of injections. The BCVA of eyes with a good morphological response at 1
month following loading phase was better than that at the first retinal effusion absorption time (:=-2.23,P<0.05).
Average CRT at last visit was significantly decreased in comparison with the baseline CRT (Z=-4.62,P<0.01).
Conclusions For wet AMD patients, the anti-VEGF treatment is safe and effective in the short term, while there is
still a high rate of recurrence. More attention should be paid to eyes with better vision at the first time of retinal
effusion absorption which may have more chance to experience recurrence. Patients need long-term follow-up after
treatment to prevent recurrence. In addition, the complete loading treatment is needed for patients who have a good
morphological response after the first retinal effusion absorbed.

[Key words]  Age-related macular degeneration/drug therapy; Vascular endothelial growth factor;
Angiogenesis inhibitors/therapeutic use; Antibodies, monoclonal/therapeutic use; Recurrence
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YL & N 2 A K A T (vascular endothelial growth
factor, VEGF) ¥ % € Bl H R P 4F 18 AH S 78 2 Xt 718
P (wet age-related macular degeneration, wAMD ) fj — 2k
WBIT L . B E wAMD I RS WA T R A R
AT 3 AT VEGE 25 W) 3 5 R Ji TE 5167 )5 12 7 45
2510, KR4y B LR SR IR T R BB X BUIR R
e AR BV L R S R K R K SR R S
LI BN AT PR L H ARG B 6T wAMD
1697 5 5K TR R FER2 e IR R B R GEVET 9T . ey
TR AR AE wAMD B #5252 51 VEGE 1 i 1R 97
Ja W RGO, A5 LS B g IR I7 Je wAMD SR
PG5 TR 25 2 AL ) & ORI 4R 1 RTRE B2 R
wAMD &R RIS R .

1 #BREHE
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U AFSE o 55 23 ) 24 R 4 15 B 16 HR . A 418
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11.8~15.4 A~ J 0 F¥ (13.321.1) ™ . 2 Uk
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BT BB L P S R IR B S A G AR T R 2 4 A
(optical coherence tomography, OCT) & %¢ Y 2% R Jig If.
& 15 (fluorescein fundus angiography, FFA) 5 7% J5
112 wAMD . A4 FFA 25 50K CNV g kb 43 o B
TP Ay T TR AR TR e R A 3K I R AL
% K2R PE JE % ( greatest linear dimension, GLD) , 44 A
PR (1) % =50 %5 (2) 4 FFA F1 OCT K 4 1 i2
MRS BB AMD (B35 5 (3) 3238 28 3 KBRS IR Ik
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s (1) A B A 1058 A 25 B0 IR S ok 0% TR
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5 (2) Pl AL IR0 AR R ) Bl (5 3R B R M5 (pigment
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I ROl N IR T AR S0 355 (4) A DGR OBl PR 1R 19
o 728 L IO JIE 5 5 A0 ) I v ke e ok L 2 S5 A 52 i 4
JIHIRL R 5 (5) A 2 B 5T VEGE 25913597
5 (6) FEA ™ E I O il ) BB 4 SF 4 B PR
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AR S A J5 7T RE B0 0 A0, T A A Y B A
ZETFARAMGEFZE . ARG LgEHH— NRBEB®
P Do M (it 305 :2016KY243)

1.2 J5ik

12,1 BEESORETESS RN CRE R TE 9 9T VEGF
259 3+14 73R 7 (pro re nata, PRN) IR T7 J7 217,
R 4R 3 A A B0 0 9 5 T Bl R A 8 13 4 0.5 mg/
0.05 ml 75 Zk 5 H (H b ik A il 25 A7 IR 24wl ) 5L
0.5 mg/0. 05 ml FREAA 7Y & ( AR e oA A= AT BR 2 7)) 1
U BEVT A 5 AT S . ARAT ARG 3 d AR &
AR R, B 0 4 0, By i e, 13 5 Hi
1 h A T7 FE AL M IR R HR 4 10 20 1 3, 3k 6
Wo FARE NN FARZRE IR, AR
5 24 A A e R A HIR 25 MR 48, R 7R LAY S DRI IR WA 7 3R T
JRIE, LA 1 ml g 5 45 T AR IR 5 75 S8 Jr B A L
% 3.5 mm REBEPR A i ~F- 5 1) 358 M A8 A
P VEGF 254, ARYSEJowifi 28 a4 5d 10 s ), 45 0
ARHRHR T I F WL A R DGR, 22 A1 75 2% Hh ZE KA IR IR TR
Ja WA W o 167 A B A ARIRIR SR E
1.2.2 [EHEEAS N EBORAE LB R
NG IE S I8 RICR 53 Sy B B I 28 A R < 97 A
S 1A I, BB O (MR RS B2 (central retinal
thickness, CRT) ¢ FL 2R (I /> =25% , H T HF 2L 88 &
P4 R D SR TR R S L, S A T A A N B GF 5 CRT
WL AR IR/ <25 % BIG N, ¥ 15 S BB A 1 1 19
SR B I, 5 U TE SRR R

1.2.3 FRyr@niiE MV R ENERRS BB
DU A YT 2 (1) T B 28 05 3% 1R A3 45 4%
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WG S kLI i FFA K A A7 8 & CNV 5 kE 50 5
1M, OCT 5875 HRL 19 JEE BRI AL 10 i 185 JE | 15 9 e A G 1Y
M) TS PED Ju g K. FEUiH X TR M PED

BT R Ja A A# vl 25 B R I 2RI .
1.2.4 WZdsbr (D) EAEFIER T R E R
YEXT B ) 2 K625 B¢ 3 57 IE L J7 (best corrected visual
acuity, BCVA) ., (2) OCT B R ¥ 3D OCT-2000
(A B2 7)) 45 3800 5 CRT ; AR 455 5 2 4 ) s 7R
WAL B 73 S A I A AR (intraretinal fluid , TRF ) 1L
P JIE R B (subretinal fluid , SRF) 5 WLEE IR 28 vt 7K
FHL B A0 500 wm 5 B A A9 S FOR (external
limiting membrane , ELM ) iz 5 Y647 19 3% 22, /e G 6y
R W 20 O i 2, B 5 OG  20 B4r R Ok 90 O W
WL () BRI R KR & IR
ZRTEAIRYT G L BERE X AN P AL I AR, T &
IMLEGH & CNV &5, H AL ) 55 WA 46 b ke e s (B AEVR 9T
15 1k 5, ZE Bl 1 3ok R S H BT Y A 1 AR R B AR
A BTN, AR R LB BT R CNV A EUR PR )
e As s A I R B . B R AR AR TR R T
Jo 12 4> A BEDTHA N 2 A A2 R R IR 23y 52k A
AR A, o3 T REZ I 2 R A SRR 3R
1.3 SEit*0rik

KM SAS 9.1 GEit st B AF AT G it o o AR BESE
e B 48 Shapiro-Wilk #6535, 9 &2 1E 25 70 A1 (9 %L
i LA mean + SD KR, AL IE & S A6 0 £ D
M(Q,,Q) Fm. BEIBITIHAR BCVA 22 57 AR M
FC X REAS ¢ K 35 36 97 U6 R CRT 2 & W8 CR H
Wilcoxon 5 BkAG 5 5 &2 & 41 5 K & & 4R 7 w5 M
JIZRA ) 22 5 PO R I ST AR AS ¢ K s S R SH K
BE T 5 5 IR0 F CRT 25 5 A R T BE R REAS ¢ 4
56 s ARl k26 Y 8] | 4 4y 00 A [ A 2 1] L 2k 0
IRF [A] (FEZk A7 0 SRF [A] LA S B2k ELM A Jfo 3% 5 W) &2
JNG DL ZE S LR L Fisher R ME 30k s AL T
GLD W R BRI W et g K fer 336 97 I 1 4> A AL
01 85 PR 2R N B2 B 52 Wi 3 BT SR T B PRL R Logistic 43 4
20k P<0. 15 1 22 5 52 i IR R 64T 2 7 Logistic
M3 H7 . P<0.05 22 A it 5 3

2 #R

2.1 GRIR— G5

HR 2R -3 BCVA (LogMAR) 2 0. 87+0. 45; CRT
4 107 ~ 668 wm , 45 (320. 9+ 155.6) wm, OCT £ 7 i
AN SRR R 4t B AR . b, £ IRF 5 21
IR, 5 52.5% ;1% SRF # 31 R, 5 77.5%; &4 ELM W
RE 28R, 70% ., HRYE FFA XF CNV jig 4l 43 25, i Al
PESR ER 21 IR, 5 52. 5% ; R i Al 8 BR, 5 20% ; B3
BEME LR, & 27.5% . fh g S BR AV 3007 19 IR, 5
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47.5% ,EERFRPUIRYT 21 BR, 5 52.5%
2.2 GRERALTT BB 252 N 2E ROR

TG a1 A H BT OCT K A B, B 257
72 RAFE 35 MR, 5 87. 5% 5 AL 19 JIEE BRI W i - 32 i
BIAYGYT e (1. 8+1.2) A~ A, Herf BT I e A 19
BB SE W 22 IR, oy S1% TS RE A RE S IR,
i 12.5% ARSI -4 (3. 22 2) Y B I I B i
Wi, LARBEVTIS, A 6 HR I A AL R i B, 34 AR AL
PR BRI 5 A Wi . R BE U5 IE AR R CRT #36 J7 iy
3, AR E L (Z=-4.62,P<0.01) ; Z K[l
Vil AR IR 35 BCVA (LogMAR) 5364 77 Al H 42 22 57 G
Gt AR (P>0.05) (% 1), JEAF A KA IRTE
T W6 97 )5 1 A A I SF 3 BCVA (LogMAR ) hy
0. 66+0. 40, 17 g F FR W Uit 7Y 0. 77 £0. 54, 4 5%
Bt X (1=-2.23,P<0.05)

F1 ARREFANSLKRMEIHH BCVA K CRT (b
Table 1 Comparison of BCVA and CRT of operative
eyes before treatment and at final follow-up

e _— BCVA CRT

il ¥ ) "
(LogMAR ,mean+SD)* [M(Ql,()}),pm”'

YBITRT 40 0.87+0. 45 278.0(202.0,413.0)

LK B Ui 40 0.76%0. 37 159.0(113.0,190.0)

/7 -1.77 -4.62

P >0. 05 <0.01

TE: (a:FCXHEA ¢ K250 5 b : Wilcoxon £ 5 Bk A6 45 )
A7 5 CRT 38 B o [11 00 o 8 2 2
Note: (a:Paired sample ¢ test;b: Wilcoxon signed rank test) BCVA :best

BCVA . fg fH5f IE

corrected visual acuity ; CRT; central retina thickness

2.3 wAMD & K155 Hr

2.3.1 HERHASKRERMAMNLAKI Y BCVA Fl CRT
Fds i ARIRS 2D B0 1 O I R AR 58 4 TR A,
TR WO Y ) 6 97 fa (2. 63.0) A4~ H o o bl
VilE 19 IRoR WA &, o5 47.5%;21 IR &, o
52. 5% , 52 R W V- 2 I [R] S AR R U (6. 6+4.6) A
SORH MR KA ENAYT TG BCVA B0 (H AL, 22 5+
TG FRE L (1=-1.52,P>0.05) . &R HAL AR
S35 BCVA (LogMAR) 2 0. 73+0. 34, B i fk F 45 BB 1
0.81=0. 37, & K ffii)j CRT Jy(187.2+81.7) um, B R A
TR AN (234. 2274, 5) um, 2 7 A G L (1=
2.14 2.62,4 P<0.05) (£ 2),

2.3.2 wAMD EAHW KR 3 AR AR 7
AN TR FH 2 BE A TG IRF (BLZ JC SRE DL M B2k
ELM A JC % 2 W20 5 A IR B b e, 22 ¥ o ge it 2

SL(HP>0.05) (3% 3) o Logistic [HH 53 #4551 @R,
IR B Y BCVA A0 6 fif W13 J7 e 1 A A B
BCVA J& wAMD 4 % iy 540 [ & (OR = 0. 05,95% CI =
0.01~0.66; OR =0.10,95% CI=0.01 ~0.77, % P<
0.05) (£ 4),

*2 ERESERME5LKMITF BCVA K CRT Lb&
Table 2 Comparison of BCVA and CRT at recurrence
and final follow-up in the recurrence group

P i AR % BCVA( LogMAR) CRT( pum)
N AN 21 0.81+0. 37 234.2+74.5
2 N iRV 21 0.73+0.34 187.2+81.7
{l 2. 14 2.62

P i <0.05 <0.05

W (FEATAEAS ¢ K5 55)  BCVA S L4 IEA J) s CRT : B BE 0 M40 )
I )% g
Note: ( Paired sample ¢ test) BCVA :best corrected visual acuity; CRT:

central retina thickness

®3 EEXERFRASEEERBFRILEK

Table 3 Comparison of recurrence among different subgroups

LEESSE S AR %K 2R REKR P{a
P et 2
Py 32 21 9 12 0.33
R A 8 6 2
i [ 7 11 6 5
U R IT 259
3 A1 PG 19 7 12 0.11
IR 21 14 7
B2 IRF
¥ 19 12 7 0.19
H 21 9 12
B2k SRF
Je 9 4 5 0.71
] 31 17 14
FLk ELM
7 ¢ 28 14 14 0.74
45 12 7 5

TE : (Fisher K335
ELM : 4} 5 st

Note: ( Fisher exact probabilities test)

IRF : 4 150 5 P9 BRI ; SR B I JBEE B 5

IRF; intraretinal fluid; SRF .

subretinal fluid ; ELM ; external limiting membrane

P AIELL BCVA i 13697 )5 1 A BCVA
FIRIR BB BCVA #E4T 25T Logistic 511973 #r, 45
7 O P BB ) IR ML BCVA fEL 5 wAMD &2 %
FSK o WIRBUE I BCVA {EE A, wAMD & % XU
Hi 5 (OR=16.7,95%CI=1.22~100,P<0.05) (£ 5) .
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x4 wAMD ERXZMEAZBEESN

Table 4 Univariate analysis of risk factors for wAMD recurrence

WL B G152 A, 9 OR e B A 2R AR
XE KA R ELW, A5 ER, BT A

HE % wit NN orm s pw CNVEBALGK VEGE &k B i CNV
- N7 Q n ‘T“ N = S, F y

4k BCVA 1.37  0.77 3.15 0.23 0.04-1.14 0.07 i EJ’H’ fe B0 VEGE 2 CNV 52 22y T2 22 Jit

P o . -

GLD 0.04 0.08 0.02 1.04 0.87-1.24 0.63 o RPE 4iiJfi 2 CNV 224 1t VEGF #y I

Siz Y = A 4l 3

MFIEIFIE 1 A0 BCVA -2.29  1.03 4.8 0.10 0.01-0.77  0.02 R, MHT VEGK 575 08 J1 22 1 ;IR 22
A y > > e [13-14]

W1 AR I BCVA -2.83 1.23 5.23 0.05 0.01-0.66 0.02 A RPE 41 i 4 1 A0 4L 90 I 2 4 o K

7 : (Logistic [\ 543 #r,n=40)
TERL T3 GLD -y bt I K S PR BE 5 OR : HoAf L 5 €1 7 5 [X 1)

Note: ( Logistic regression analysis, n = 40)

wAMD : 3 P 45 I A DG 1 8 BE AR 4 s BCVA : e fE 57

wAMD: wet age-related macular

UE, HENAE wAMD B S R 58, 40 AR I WA
BT B0 B Hh 3 M RPE 21 M 48 %, vl g R
JCHE 22 /9 VEGF, T 42 ¥ CNV (19 &2 & &

degeneration ; BCVA ; best corrected visual acuity ; GLD : greatest linear dimension ; OR ; odds

ratio; CI; confidence interval

x5 EEAZWMEENSERSN

Table 5 Multivariate analysis of the influencing factors of recurrence

Wakazono %“ﬂﬂﬁﬁ'if%,ﬁki%ﬁﬂjﬂﬂﬂ@%ﬂﬁ
BN ZMBRIRESE k. AP R
AL AR 3 B figp i) R 3R 5 R R A G, T RE T
R B A B WF 58 3 — 2 R 3. M Ah, Wang

PIE AR R B, wAMD KR BB FE 2 % BUR

iSlEy fiit kR KA ORMH 95% CI
R R YT 259 -0.47 0.36  1.70 0.38 (0.09, 1.60)

IR B Y i BCVA 2.70 1.28  4.45 16.70

(1.22,100. 00)

0-19 3R e AR R W B T 5 5 KR AR LR UL W
0.05  WFFE. AU, BRARKE KK wAMD &

TE ARG T 29 W I AE - 1 0 FRAN P 5,2 O 7 BR SR 4T (Logistic [a] 9 2347, n = 40)

BCVA: LB IEW J1 5 OR : LB LE 5 CL: 7] {5 X 8]

Note; therapeutic drugs in the loading period: 1 was assigned to conbercept and 0 to

ranibizumab ( Logistic regression analysis, n =40 )

OR :o0dds ratio; CI; confidence interval

2.4 I IREU T

BEVTI N B IR 238 523697 (4. 72.2) Ik, Ho
ST BT IATF (5.852.3) U, W2 T 8 % 41
(3. 521 ) IR, EREGIT¥ 2 X (1=3.64,P<0.05) ,
2.5 AR FEM

40 HRrh A7 S IR E Y AT UL 4 R A0 M sy 2 HR
5 5% ,HR = >21 mmHg (1 mmHg=0. 133 kPa) 1 R, /§
2.5% YT ARG S dIREIEH s KAR ST B 5
MR, 5 12.5%, ARG 2 A WO, Fil 1 39 18] R LA 19
RIS B O O I 3R b B 2R HIR s e e IR N R
S5 SR YT AH Y ™ E I RE o

3 Wit

I R TR 77 wAMD 140 VEGE 254 % 4x |
AR R R A & % L Kureda % BF 5 &
BT e VAN LR W EE B 29 15 65. 7% ,2 4N
SR HI LT 74. 8% , Y] wAMD FE4T VEGF {67 J5 A7
T S R A o SR, 5% T [E AMD 3 Bt VEGF 35
JP IR AR L o AP E R R IR A 1A
B30I 16) 52. 5% R B S, W] wAMD J8 35 1 fif
WRYT e 2 W AT RETE R .

ABIETE b 22 R 70 45 R S, 0 U BRI A

BCVA ; best corrected visual acuity;

HH VEGF Gy T IR 2 A8 R B A TE 4%

TG ST IS, A V7 H0 3 R W 19 s 7K e 459 %

ORI XEWAX TR ENEE, &

I AR 14 36 7 RE 0% A AL T B WL 1 — 4

E .
TEWG PR B I #, 3 + PRN B YA JT 07 % B ¥ %
ST EBE X TR R E TN 3 T A SE A
W2 M 4 B 5 5 L 4K 5 - 52 B A AT SINA T A B R
AR RSN E RN R EZZIRIT G Y
1.8 A F I B 58 4 Wi, B T )R B A — 2F B
RV 58 4 W WA, 177 3K 26 A8 28 IR 45 58 B B oy IR 97 Je
I A B 3K U W A A 7 o A e B8 R
56 AW, s N 3% KR 58 V) 4G 3 Y B R T .
Gupta %' X} AMD M % 17 % Bk 840 1 +PRN H1 3+
PRN J5 2 0%t WSG9 BETT 12 4~ B 3+PRN 4
2 1+PRN 41005 47 3 L2 B8R 3 & R 0A 97 %t
RS mEAE

AHFFEESE R BN, ABEE 0 BIRE TS 12 A
CRT %A 97 1 i 2 PR AIG , AR 58 L ff BAYR YT 5 1 4
HA 12.5% BIRTE A2 AR B X [T B 5 i 42
PhJ I A ep A 5 AR R B, 12
Pt VEGF 25913497 1) AMD f8 3% 7 6 8 J7 5 29 28%
BRI, B 5 S BE VT IR Y7, TE I 2 L
BWEAR . ABFSE S St SR, B BL A 7E 4k
SR IS ORI MR, 3 6 D 43 B I 25 2 T IV 4 AR
B SZE )T G IR T 15 B 0% . R AR
WA T ISt BUIE 252 10 25 T B B8 T0 7 245 I, 40k &5 T 45
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