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R Z5FR 2 mg PG Y 4 35 & 33 il S8 K BE 17, (5 86. 84% ,4 mg Bl A1V 2 i 2 30 i € O BE 1, o5
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Effect and safety of aflibercept in the treatment of polypoidal choroidal vasculopathy with ranibizumab-
resistant serous pigment epithelial detachment
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[ Abstract] Objective To evaluate the effectiveness and safety of intravitreal injection of different doses of
aflibercept for polypoidal choroidal vasculopathy (PCV) with serous pigment epithelial detachment ( PED) resistant
to ranibizumab. Methods A non-randomized controlled clinical study was conducted. Seventy-three eyes of
73 patients with PCV and serous PED resistant to ranibizumab were enrolled at the First Affiliated Hospital of
Zhengzhou University from January 2019 to December 2020. All patients were treated by intravitreal injection of 2 mg
or 4 mg aflibercept according to patients” willingness. 2 mg aflibercept or 4 mg aflibercept was intravitreally injected
monthly for three consecutive months following pro re nata (PRN) regimen in 2 mg aflibercept group (38 eyes) and
4 mg aflibercept group (35 eyes) ,respectively. PED height and central macular thickness (CMT) were measured by
optical coherence tomography,and the best corrected visual acuity (BCVA) was examined with a visual acuity chart and
converted to logarithm of the minimum angle of resolution (LogMAR) unit before injection and 1 month,2,3,6 months
from the first injection. Intraocular pressure and treatment-related adverse events were recorded. This study adhered to
the Declaration of Helsinki and was approved by an Ethics Committee of The First Affiliated Hospital of Zhengzhou
University ( No. 2021-KY-1252). Written informed consent was obtained from each patient prior to entering study
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cohort.  Results Thirty-three patients (86.84% ) in 2 mg aflibercept group and 30 patients (85.71% ) in 4 mg
aflibercept group finished the treatment and follow-up,respectively. The PED,BCVA and CMT before treatment and
at the end of follow-up were (379.24+95.50) and (280.09+120.50) wm,0. 68+0.27 and 0. 51+0. 19, (393. 96+
100.81) and (291.70+44.09) wm in 2 mg aflibercept group, respectively, showing statistically significant differences
(all at P<0.05). The PED,BCVA and CMT before treatment and at the end of follow-up were (393.07+93.76) and
(278.63+145.07) um,0. 66+0. 31 and 0. 48+0. 22, (377.43+79.61) and (284.67+84.88) wm in 4 mg aflibercept
group ,respectively, with statistically significant differences (all at P<0.05). The CMT value in 4 mg aflibercept
group was significantly lower than that in the 2 mg aflibercept group in one month after injection ( P<0.05). No
severe ocular and systemic adverse events were found during the follow-up, such as retinal detachment,
endophthalmitis, cataract, and persistent high intraocular pressure. ~Conclusions Both 2 mg and 4 mg aflibercept
can effectively treat ranibizumab-resistant PCV with serous PED, and improve the anatomical structure of retina and
BCVA. 4 mg aflibercept can accelerate the recovery of PED and CMT.
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B, Bl V4 3 R R TR BR BTN A AN AMD B
PCV H 3 00 Fc 357 IEM1 J71 (best corrected visual acuity,
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ZelR 34 MR ML B E BIE S22 mg BTAH VY 5 4 A
4 mg TR PY 20, S5 55 4 - AR I ) A 1S AT A 7Y A B B
PRI TESS o 2 mg PUAR DY 4H 38 f3i 38 MR, Horp A7 HR 20
R, ZE0R 18 R 54 mg BATAA PG 5 20 35 fi 35 AR, Hrb 4y
MRI9HR,ZEHR 16 MR, A7 &L 4~8 )T, B
it 3 WL B EBREGTIRYT, o 2 mg BT AT 7Y
HEHEHHERAHL3~6 K, FH(3.9x1. 1)K, 4 mg
BATAF PG 3t 2H RS A Bk BT 3~ T K, 1 (3.8 1. 1)
Wo BEMAbRUE: (1) FH#>50 25 (2)fF4 PCV 2
WibRE' s (3) fF A WG B ik CNV K3 Witk PED, H
PED & >100 wm; (4) ZHi B2 8 1K E
253 TR R BLHUIR IT S O AR T B 2 34l (optical
coherence tomography, OCT) [& {5 . 7% H I it 7K fifr = #R
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PO AN TG 3 | i e A 4 B b R B R R
£5(7) B2 IR JE & T 21 mmHg (1 mmHg =
0. 133 kPa) ; (8) JCI%& ML & 1A 7 B0 U Bl A 4 3% 13 5
JE BT R <6 A~ H # . 2 -4 BCVA (CMT Jz PED 35
ISR LOK P R 22 S ¥ e G i m (1 P>0.05)
(R 1) RUFFEEECOMRFILE T ), R T REH
N R A5 — B s 2 e I 2 A0 B 2 DA o it o (i S5
2021-KY-1252) . Frf &Y ARBS 5RO, &S
A R A

1.2 i

1.2.1 Ffka vy g s s v 5 BORS AR I TR S A 1 d
FAZE SR B IR R IR A H 4 . R IRINIR T
ARER, A G T IR YT R, LA T ml S A R
BIAH P ¥ 2 mg (0. 05 ml) 2 4 mg (0. 1 ml), F ff 2%
J& 3.5~4.0 mm 3 F 7 BERACE AR SERIOF S T
55 58 0 5 T A 48 TR A T A A, SRR T IR . AT S
Uh Je 1 d A7 ZEB00T W G0 A A AR 0 &, Yk H BLAS
RV T IRAIR, R 4 R %L T 4 i R
MR ER I 3+3% 75 171 J7 (pro re nata, PRN) J7 %, Bl 4 A
FESY 1R ST 3 4> A Ja HCBE U5 1 O 2 2 2 75
SIRYT o S IRSCHR [ 4] v i J 12 ) € 4% 55 18 97 AR 1 -
(1) XTEC T RS TR =1 475 (2) FEBE X A0 R 7K
Jifrs (3) # W95 BRI s (4) PED i .

1.2.2 LM OCT K dx 735l T 08 5 A S ik 5 ) 4
A7 H A5 95 56 A T W 2 3 4 (scanning source optical
coherence tomography, SS-OCT) [ VG-200D fz , #i i 52
BT R ) FHA PR A [ A2 A IR CMT . DL 3E
HLFILL PED i K e AL O o047 6 mmx 6 mm
i, CMT 245 BEBE 0 11 42 A 5 5 2 10 ) JEE 3 b B
(retinal pigment epithelium, RPE) 4} 2% 2 [6] ) I & IE
25, PED 5 45 118 XA PED /98 K i, J i 4K
8 B DR TR 3 I R AR A
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Table 1 Comparison of demographic characteristics of subjects enrolled between

1.2.3 BV RIFAGREAR 000 F 58 1R B 2 IR
3R BEEEARTE ST 1A H XA 7 AR R bl 15 AR B A
2 BEVTIT AN 6 AN H 45 B 1] 5 B 25 3R ON B K
PG 1.2.3.6 /4> 0808 B2 oRE, 10 5% O 1 56 R0 S
G 1.2.3.6 ™ Ho H#g 2 AU0E 7 IR 5T & R TE
S5 1.2.3.6 4~ H BCVA PED F1 CMT il & {f , H p
BCVA %46 LogMAR 7, I &5 45 3 i [l — {7 A &
5 1 = U 2R A T A o
1.2.4 RERBIEE CEBEUT IR R 2508 F
o RPE #1245 IR 45 I ke & A 16 0, 356 3 14 1
TS 1 h W AR A R A R R T e 4 T R IR R
i PR YAt IR e Jk oy ) e T AR IR S
1.3 Gtk

K F SPSS 22.0 e i 2 Mk EAT Se 1T or o T
Y2 Shapiro-Wilk #3352 BCVA \PED &5 )z CMT
BRI B IE A0, DL wes FR,2 MAEHAT S 5
WIS R 1.2.3 A6 A4 H 258 bn ik 22 57 AR &
S R 22 00T, £ E R B LSD-r K 5
2 /™ L A 5 R BT AT PG 5 T 24 U BSOS A A
PAM(Q,,Q,) w408 b # R H Mann-Whitney U £y
Ko BRI B R R 4L ) 22 R AR X R ER
HAZIEX K5, P<0.05 N2 FA G 5L

2 #R

2.1 2 PAHZIREENBEVIE O

2 mg B[ VY 2H B R R kT S B 308 ek
it BE VT, e 2% 33 B SE MBE T, 7 86.84% . 4 mg fi]
TP 2 B U A R e U S 1, 3 D Sk b B U DA A G
TEAE TR, fe 2 30 (58 UBE T L 5 85.71% 2 N4
SR 175 & A W PR BCVA [ CMT \PED L5, 2 5+
WG L (H P>0.05) (£ 2) o 2 mg B A P4
HOFENFERADL3~6 W, T3 (3.821.2) . 4 mg
PRl A V8 2H O TR S R R L 3~ 7
W3 (4.01.2) Ik, 2R 5
e X (1=0.262,P=0.794) ,

two groups - ..
AN Y] N v EBRF Ve B

» o T TS o o 2.2 2 LR 7 % U A
7 [M(Q,,0:).%] (H/%&,n) (;is,LogMAR) (;is,pm) (;ts,p,m) H:@

2 mg PUAITE &4 38 67(62,71) 21/17 0. 690. 27 390.26+96.35  376.42+89.80 2 mg P PG 3 20 3L 1 5 3 ~
4 mg PP EAH 35 62(59,72) 20/15 0.68+0.30  377.02+74.76  387.7190.58 w W "
7/ /il -1.377 0.026 0.267 0. 652 -0.535 6 W, F 4 4.0(3.0,4.5) K,
P i 0.169 0.872 0.790 0.517 0.595 4 mg BT AA PG 20 2L 5 3~ 6 IK,

U : (a:Mann-Whitney U % ;b oX® KB s #E A ¢ )
S U1 0 O JE B s PED < 00 84 Jist (0 22 b gz i
Note : (a: Mann-Whitney U test; b X? test; ¢ : Independent samples ¢ test)

acuity ; CMT ; central macular thickness; PED : pigment epithelial detachment

BCVA i B IE WL J1 ; CMT: B BE

193.0(3.0,4.5) %, 2 AT
FA P 3 5 B b B 22 R RS
22w Y (Z=-1.097,P=0.273) .

BCVA . best corrected visual
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W41 PED B JEFE R 50 pm LR
Hor oM 3 MRA 6 MR, 4
9.09% Fil 20. 00% , 22 5 T4 i1 2%

x2 2HNAEAZTHEHEELTRER
Table 2 Comparison of demographic characteristics of subjects with complete
follow-up between two groups

. R Few® BCVA® CMT* PED" N 5,
415 f _ _ _ = X=0.766, P = 0.381);
7| R [M(Q,,0:).%] (5/%) (x+s,LogMAR) (xs,um) (xts,pm) B ( )
Sz o 287 S ey
2 mg FTAHE R4 33 67(59,71) 18/15 0.680.27  403.962100.81 379.24295.50 2 mg PIAT P & 413K i vk PED 5
4 mg PIFHPEEA 30 61(58,72) 17/13 0.66+0.31  377.43+ 79.61 393.07+93.76 VHBE 2 R, 4 mg B g PE 3 20
2 _ _
Z/X°/t i 0.972 0.029 0.250 1. 152 0.589 ,{g{,ﬁl l.i PED 7[]'%(#] BT_%. 4 Hﬁ %
P 0.331 0. 866 0. 804 0.254 0.558 BRSO = 0. 305, P =
FE : (a:Mann-Whitney U %3;b:x° R ;e L HEA ¢ K0%0)  BCVA:J (SR IE 4Ly CMT: B oy X (X7=0.305,P=
Lo M1 Y JEEJE 88 s PED « 40 190 it € 3R | iz I 0.581),
Note: (a:Mann-Whitney U test; b:X? test;c: Independent samples ¢ test) BCVA: best corrected visual 2.5 2 /l\éﬂ 1%\ Ea L‘]E %ﬁ.ﬁﬁ}a BCVA
acuity ; CMT; central macular thickness; PED : pigment epithelial detachment .
Ho#

2.3 2 ARG PED 5B A 2 AL I RS AN RN ] 5 1] BOVA B AR H B 22

24410 PED & B SR L 2 R B R i F B X
(Fu5=0.455,P=0.502) ,2 >4 13 5 5 J5 A [5] F [a]
KUE] PED &5 B BRI 2 R A G = L (Fyypy =
14. 145 ,P<0.001) , H: v & 20 1 5F J5 A [6) B[] &5 PED
o BE W WA TR T, 2 R A S R L () P<
0.05) ;2 mg FJAA 7Y 203 50 /5 2.3.6 4~ H PED =
B THESE 1A, EZERBAES R L () P<
0.05)(F3),

2.4 2RI PED &5 R 2 50 wm DL IR %k

SAHG T L (F = 14,131, P<0.001) , 3 o i 35
Ja 1.2.3 F1 6 /4~ BCVA #4451 5 5 A A A #2 B 42

L, ERBA G R L () P<0.05), 2 A4 H
BCVA 4‘3\&'&[:[:&%#%%11»%?_2)((F/ﬂ,,f] 0 395’P:

0.532) (£ 4).
2.6 2 4SS CMT g

2 AL T G TS AS TR ] g CMT SR 8%, 22 5
B G it 2 5 L (Fyy = 4.272, P = 0.043; F,,, =
18.747,P<0.001) ,Hrh i 545 1 4~ H 4 mg Bl 74 3%

LBl L %
EARWBEVIIS, 2 mg BT PG5 4170 4 mg BT A 74

2] CMT {8 T 2 mg Pl A 7Y % 41, 22 5 A7 S8 31 4 B L
(P<0.05) ;25 2 Y 5 J5 AN [] i [6] g5 CMTE /N T 18 55 1

%3 2AEESATS R ER E & PED & B H 5 (x4, pm)
Table 3 Comparison of PED between two groups at different time points (Eis,pm)

AR ] 5 PED 5 B2

2190 MR %

5 i HHE 1A W4 E 24~ A H4E 3~ A W4 E 6 A
2 mg Bl A 7Y 21 33 379.24+95. 50 348. 18+ 81.72° 305. 42+100. 86" 287.70+104. 62 280. 09+120. 50
4 mg BT PG % 21 30 393.07+93.76 299. 40+103. 29° 275.47+140. 87" 274.10£127. 09° 278.63+145.07°

T F oy =0.455,P=0.502; F = 14. 145, P<0. 0013 F oy = 1. 676, P= 0. 168. 55 45 [1 41 P4 ¥E 5137 L%, " P<0.05; 54 FALNIES)E 1 A H |

B,"P<0. 05 (T AW WT [N F 7 2 534, LSD-¢ 4050 )  PED : LRI € 3 b e 5
Note: F,,,, =0.455,P=0.502; F,,. = 14.145,P<0.001; F,

group time 5 & interaction

"P<0.05 ( Two-way repeated measures ANOVA , LSD- test)

=1.676,P =0.168. Compared with respective pre-injection,”P<0. 05; compared with

respective 1-month treatment, PED :pigment epithelial detachment

F4 2ANEFEHBSAERE SR BCVA LEH (x+s,LogMAR)
Table 4 Comparison of BCVA between two groups at different time points (xxs, LogMAR)

AR ) 25 BCVA

20 5 R %5

FREEE N} HHE 1 AA WAt E 2 4~ A WAt E 34~ A Wt E 6 A
2 mg P17 % 41 33 0.68+0. 27 0.58+0.27° 0.48%0. 25" 0.51£0. 24" 0.51£0. 19"
4 mg BT 7Y X 20 30 0.66+0. 31 0.53+0. 28" 0.47+0.27° 0.44x£0.25° 0.48+0.22°

T F gy =0.395,P=0.532; F = 14,131, P<0.0015 F oy ey = 1,083, P=0.373. 554 [ 241 P4 3 41 1 2, P<0. 05 ( 7 52 T 4 79 R 3% 7 22 43 4T
LSD-t ¥ 55 ) BCVA: e fERFIEM T
Note:F,,,, =0.395,P=0.532;F,,.

measures ANOVA ,LSD-¢ test)

=14.131,P<0.001;F;

5 I interaction

=1.083,P=0.373. Compared with respective pre-injection,*P<0. 05 ( Two-way repeated

BCVA ;best corrected visual acuity
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ZSWA G EE L () P<0.05) ,2 mg B A5 5 241
EHE2.34H CMT ¥/ Fif)E 1 AA ]G
3AH CMT /hNFEFE 2 A, ZR AR E X
(¥ P<0.05) ,4 mg PIAIPE A3 58 /5 3 4~ CMT /)
FHEHE 1 AMA, Z5F6%IT¥E XL (P=0.03)
(%5),
2.7 2AHULRYTIEAS BN & A DL B

2 mg FIAHPE AL A 2 IR STE 1 h AR 4 ) 7
% 25 mmHg I 27 mmHg, 535 45 T 1R 5 e o 1% R v
V5B T2 i R Y+ 1 N 9% R IR PR IR L2 h JE R
JERE ZIEH K55 IR B EE BN L, 9 )5 2~4 A
BT . 4 mg PIAIPE S A 4 IRESE L h R
JE 43 3 %= 32,28 .27 1 27 mmHg, 45 T IR 5 e € T IR
TR +WE N 8% 7R RV R s R 2 h 5 R R 2 OE R ;6
MR PR BT i, VE S S 2~ 4 JEEWE 2k .

Wit 15 300 P 45 2L 4 R DL IR P A BB A R . AR R
Jiod 85 45 7 E MRS B 4 B R RSO KA

3 Wit

PED 7552 1L 45 £ AMD  PCV | o0y P 2362 W 1 ik
o4 T 0 ) 5 0 8 45 22 i Ik 2% 1R ) 9 g P AR
LU A ZE R TR B BEHE  BT A VY 2 DL AR B
HLVAST AMD ff PED 3% 88 fii , & BU7EIGYT 1 A H A
12 4 F L BTA VG 3% 41 PED [ 08 i Ko X T 3 Bk 5t
WRITRICR KA AMD £ PED 8B, 28 K 76 3% 34 77
J5 , B 43 B LT Rl O I A 45 R 15 B ok
Broadhead 25" B 5 % BL, 45 T 0t [8 ¥k B Ak 1 45 4
AMD B F BT PG 3 3 0w UG 74 R A T, RS 4
8 JHNAIT 1 K, 1EIRIT 4 48 I, 4 HL PED 34 2k,
9.3%,18 R PED 3, 5§ 42%,24 R PED (&2, &
56% 1l PED JEAL, 5 2% ,BCVA 5347 Hi A L #2

4.6 Ay EE, XBYLT % SR H AP 3 3+PRN 8T
10 ] PCV ff PED g%, H b 6 ] PED F [& 25% L)
o AHEGE I F B AT VS 5 6 97 i [ £ PCV £ PED f#
H R BGAS [R))  BAA PG IR 7 S ¥ BCVA CMT
S PED {5 B 3515 31 K [ 22 B ol 3%

PED 43 R 3K 0 27 4 i A8 4 L i R A
M4t VEGF 259 % T3 W M PED {36 57 55UR 47 T H:
257 PED™ ™' Inoue 2" 5% 3+PRN 5 &%t A
[F2 % PED £ CNV 35 47 3 35 04 i 7 39 3 2R SR e,
B 1 4FE & B 100% 3% W PED % PED @ T
K& 100 wm DL I, 08 F £F 4 1% 1 PED 1 60. 7% il
Mt PED f 90.0% ., Romének 25" 3§ 36 4] 38 MR
PED ff: CNV i 3% Bl B 04 i 1 53 Bl A7 76 3%, 3697 12 4
H B, PED 5 B -2 BEAR 140 pm, BEF B BESE, A
WFSE e FE PCV PR3 Wbk PED B ME ABFR M 4, &
BUAE AR KBE VT, 2 mg BT VS 5 41 5 4 mg B #1175 35
41 PED & £ 43 ] 8 3A 97 W T ¥ B AR 99. 15 um I
114. 44 pm,HAH B 2R TLHE T2 X, H A K5
4 mg BTA PG4 PED & % 2 50 wm DL FIREZ T
2 mg B A VG 41, H 22 F 3 RG22 L, 2 A4l
BCVA ML, 2 F IR K ST 3 X

SR, A B9 B s ASTR) 45 25 5% 5 %7 PCV £ PED
BHEIRITBORAEAE 2 T You 45 %F 28 f) 33 R
2 mg B[4 PG 5 1 57 ) AMD ff: PED g% 5k H 4 mg Fif
PG 5 B3 3 R s i B3R T L R IR R IR B B X A )
T B BCVA Jz PED 3443 3 AR 2 3% . Chan
ANk T 0.5 mg Al 2 mg T BB BE 8 0 R T 4
HIT PED SRR AT IESE 1N H,2 mg TR
Pidl PED @ B R BE X 90 I 8 R R [ AIK R B AR
0.5 mg FFERAHTALH AR, BCVA B8 B o (HAE
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Table 5 Comparison of CMT between two groups at different time points (xzs,um)

AR ] £ CMT

415 iR %

TE 5 i EAE 1A A FEAE 2 A FEATE 34 A wEAtiE 6 A~ H
2 mg FTA{ P4 ¥ 2 33 393.96=100. 81 312. 88+38. 32" 298. 85+46. 65* 273.09+36. 48" 291.70x44. 09"
4 mg BT AP 3 4 30 377.43+ 79.61 285.10+32. 07" 277.37+47.42° 267. 80+38.90* 284.67+84. 88"

TE Py =4.272,P=0. 0435 F 0 = 18,747 ,P<0. 001 5 F 4o ey = 1. 315, P=0. 275. 545 [ 41 P35 S5 T L2, P<0. 055 5 45 IF 1] A5 2 meg B 61 P4 3% 24 b
£,"P<0.05; 54 A AN ESE 1A F H, P<0.05; 54 A AN ESE 2 4 g, P<0. 05 ( T 42 W 9 8 2 5 25047, LD~ #036)  CMT: #§5E

o 0 L

Note:F,,,, =4.272,P=0.043; F,, = 18.747,P<0.001; F, . ,cion = 1. 315, P = 0. 275. Compared with respective pre-injection,“P<0. 05; compared with

2 mg aflibercept group at corresponding time points,"”P < 0. 05; compared with respective 1-month treatment, ‘P < 0. 05; compared with respective 2-month

treatment , ‘p<0. 05( Two-way repeated measures ANOVA ,LSD- test) CMT:central macular thickness
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J,CMT FEWE R T 2 mg F[A P4 3 20, 0 76 B J5 2% B[]
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19 T A 2 W45 5 (H 76 5 00 5 B A0 74 3% it 52 J5 02 &5
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o 22 0GR 8 S 5 9 BT 523 4515 A i 4
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(60 = 5k) LA & RPE N BU A 78 28 5E X 1% 8 4% (60
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JPHIfE PED S8 B K B8 5 BCVA JoH i AH
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I3 % 30 A o 3 S R O AN A A0 D) ST R R P K i
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