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Efficacy of anti-vascular endothelial cell growth factor treatment for
diabetic macular edema and the value of optical coherence
tomography angiography in the outcome measurement*
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Abstract: Objective To analyze the efficacy of anti-vascular endothelial cell growth factor (VEGF)
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treatment for diabetic macular edema (DME) and the value of optical coherence tomography angiography (OCTA)
in the outcome measurement. Methods Eighty DME patients (130 eyes) treated in the First Hospital of Hebei
Medical University from April 2018 to April 2021 were divided into two groups, in which group A (40 patients, 70
eyes) was treated with verteporfin and group B (40 patients, 80 eyes) with conbercept. The best corrected visual
acuity (BCVA) and the levels of interleukin-6 (IL-6) and nitric oxide synthase (NOS) in the intraocular fluid before
the treatment, 1 month after the treatment and 3 months after the treatment were recorded. Besides, the parafoveal
thickness (PFT), central macular thickness (CMT), central retinal thickness (CRT) and foveal avascular zone (FAZ)
were measured via OCTA. Results There was no significant difference in BCVA between two groups before
treatment and 1 month after treatment (P > 0.05), while BCVA after 3 months of treatment was lower in the group B
relative to that in the group A (P < 0.05). As shown in the repeated measures analysis of variance, BCVA before the
treatment, 1 month after the treatment and 3 months after the treatment were different (P < 0.05), and BCVA was
different between the two groups (P < 0.05). Besides, the change trend of BCVA was also different between the two
groups (P < 0.05). The PFT and CMT were different among the time points and between the groups, and they were
higher in the group A than those in group B after treatment (P < 0.05). The change trends of PFT and CMT were
different between the two groups (P < 0.05). The CRT and FAZ were also different among the time points (P <
0.05) and between the two groups (P < 0.05), and those in the group A were higher compared with the group B after
treatment (P < 0.05). The change trends of CRT and FAZ were different between the two groups (P < 0.05). As for
the levels of IL-6 and NOS in the intraocular fluid, they were different among the time points (P < 0.05) and
between the groups (P < 0.05), and their change trends differed between the two groups as well (P < 0.05).
Conclusions Anti-VEGF treatment effectively mitigates retinal blood leakage and macular edema as well as the
inflammation in DME. In addition, quantitative OCTA analysis provides reliable results for assessing the therapeutic
efficacy of anti-VEGF treatment.
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W PR 4 14 8% BE /K I (diabetic macular edema, 1 BRIEAH*
DME ) J2 il Fi Jo W0 190 5 9 228 58 385 40 3 52 454 1) B 22 it .
11 —HRER

PRl — o 32 5 PR 2 0 M AT R M DR 51 R L
Do JEE R4 14 9 U B BHL 2, T SR RS g A L
DME HI6IT 2 R FIBOGIE | BT REAR DME 35 & 2E
RS L g 32 O B KU L (ELG I Ty B R A RIOR
M AR R, A N A K (vascular
endothelial growth factor, VEGF) £ 5 DME 9 % 4= . &
&, H o7& iR 97 DME 1y & 25 H 457, H T, 5t
VEGF 25915 31697 DME 1) — £ J5 =X, 7T A5 &4 B 1

AT ST g i BE 1 Bl ML R 56, 1k B 2018 4F
4 H—2021 4F 4 A e Jb R B K 2# 50 — E B 32 3R
J7 1 DME £ % 80 7l (130 iR ) . Br & 40 A 4 .
BZH, Y540 61 (4350 A 70 IR 80 HR ) . A £H 5 4 24 3],
R 16 1] 5 A 43 ~ 68 %, T34 (58.74 +7.26) % ; b
PRIGIRAR 5 ~ 21 4F, 35 (14.72 + 3.23) 4F s SF By HiE 4L
MLLAE (839 +1.26) % ; 3 If w12 4] . BZH Y

VEGF 5 5¢ Ve 52 AR 455, BHIB 5 1B G 0K B, i %
T8 B T A FE BB K I IR B
JIWe e AR W34 1L 3 5 (optical coherence
tomography angiography, OCTA) J& 2 Wi DME 19 4 b5
i, B OB | T GE SRR A, ] ek 0 |k 24 A
LA 45 R AT AR, DTS ) A 35 B DX AL 1)
I 0 1 A R B v TV G i A8 DX sl T AR A AT
FEHET OCTA HR , 7E BT Bt VEGF 254 FEAA 7
2761J7 DME RS 7 &%, BUARE AT o

P 26 6], 22 Pk 14 1] 5 4 % 41 ~ 69 %, -1 (58.65 +
734) % 5 BEIR KR B 5 ~ 22 4F , P 2 (14.88 +
3.05) 4 F B R AL I 2T 85 11 (8.31 £ 1.30) % ; & IF i
MR 116, PHAL— ek g, 25 57 RS  X
(P>0.05), A A etk

1.2 WANSHERFRAE

12,10 shindrk OFF A (IR EDBE IR 9 O I J5 s
ARG PR 2 7 46w ) A G AR HE , H 48 OCTA 1612 5
QTCIIR S 3 Hz 2 215 (B Hp L A0 ) 5 JE2 85 >250 jum 5
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121 Hemeang OBEAEEZ TR M EHOLE
BE2YRYT s QG I HAL IR R B s @R AR
RIT Y BE s @B I Y Pk 2 9 I 2 E 245 D g
B it s QUL DRI sl i FLI A %

1.3 FHik

AP 45T 2 7 A S R (R W R T 245 IR A
AR A, 25 e 5 H53021604) V897 , ¥ 0.5% 5 1R
PN 36 I DRI HR R U T 8 T RR I, P 0.1 mL i &2 5%
TR SRR A BRI Y, 1k A 2R3k BALS,
T BREA PG A MR T T SR AR o 5l A= W B A R
Al [ 24 2 S20130012) IR 97, A UR B 38 1A 9 7 S
0.05 mL, 1¥k/H #5223 H .

NN IR € AR L Tk § S 5N B W
(best corrected visual acuity, BCVA) , iT 5% I 45 5y
He/NGT PR AR T o R JE 7 B RS-330 0124 AH
T W2 AT A, 45T 5B 5% FLm K e
MR (7 AR Ml 25 A RA A, B2
H20198011) 7¢ 43 HiL i , #6 S B A WA 5 F i & T
PL&% Hi AR FE e T AT AL , IF A ET 5+ AR, 1T U
BN IR B KA A% . £+ OCTA 1Y AngioPlex
R X BB X AT R ) RGN ) b A S
3 mm x 3 mm ; 255 B A0 I B A i 4 RS A T
g3 2 AL H L XF B BE oG M 5% JEL B (paracal foveal
thickness, PMT) . # 5 1 .0> J& & (center thickness of
macular, FMT) . H .0 # B J J& JE (central retinal
thickness, CRT) K& 1.0 U1 JC Ifil 4 X i F (foveal

e i = AN

avascular zone, FAZ) 17 7E

SEF TP S i BIUR 0 B 0.5 o/ L Xof 45 i 4
PEATIH AR, FHJC B A B K i & vh gk, 1 1 mL —
UCHEIBIC AT 9 FEFL, T 5 UM A 1 mm
b HEEE T GOEE T IR BR ZE i IR P9, AR AR

R2 WAEEITHIRPMT . FMT 7K FE L5

0.2 mL A M B AT B, B T IH B F fE1E Y 0.5 mL
Eppendorf & /1, B A -80 °C VKA ¥ R AR , >R FH B EE 47
P35 I BREE 56 0 72 240 i A % 6 (Interleukin—6, 1L-6)
N —E AL A A B (nitric oxide synthase, NOS ) 7K.
1.4 FitEHE

HOHE 20 M1 R I SPSS 23.0 FiiH i . R EORE
DAEC + b2 (x 2 s) Fom, HWEH Ko EE
W BT 220 8. P <0.05 R 22 %A GLit

2 #R

2.1 WHIRTTHIEBCVALLE

WALRITRN GRIT R LN H R E3TNA W
BCVA M 88, 2 5 & W % 3T 00 7 25 0 L 45 4L
@ K [6) Bf 6] A B BCVA A 2% 5 (F =6453, P =
0.000) ; @H 20 BCVA £5 22 5% (F =11.359, P =0.000) ;
@) P 4l BCVA 78 fb #a 5 22 7 (F =9.694, P =
0.000). WF1.

*1 FHEBTHIEBCVALLE: (n=40,xzs)

51 IfIT R HrE I BTE3AH
Al 0.73£0.15 0.58 £0.19" 0.50 +0.12°
B4 0.70 £ 0.17 0.54 £ 0.18 0.43 +0.10°

TS RIYLAYTET L, P<0.05,

2.2 WAEETTHIR PMT.FMT EE%

WARITHT R E 1N RIT R 3
PMT . FMT bAs, 28 85 5 M G i 1110 7 25 50 i L 45 5 -
D A [ B} 6] 5 B9 PMT , FMT 4 2% 5 (F =11.448 £l
12.542, ¥ P =0.000) ; @ W5 41 PMT . FMT A5 22 5% (F =
8.286 F19.418, ¥ P =0.000) , A AT I X BAE ;B
P20 PMT \FMT 254k ¥4 35 22 57 (F=9.457 F18.463 , 1)
P=0.000). W32,

(n=40, pm, x +s)

PMT FMT
zﬁ_%u VN > VI >
T TR 14 TR 3 T TR 14 TR 34
A 337.62 +39.71 300.43 + 28.65° 288.42 +21.37" 328.43 +44.65 279.42 +28.81" 238.47  18.65'
B4 340.16 + 38.65 282.76 £27.31" 268.35 £ 19.34" 331.26 +45.13 264.37 £26.58' 216.59  17.36

T 15 RAGRYTRTHEEL, P<0.05.

- 38



4 101

FUIIE , 55 UL A B A AR R TR IR T RO M B SR i 1097 RO A T 2 43 L 3 S 45 5

2.3 WHIRITAIE CRT.FAZLLE

PRI AT BRI )E LA A GRIT R 3 N H W
CRT .FAZ He 4%, e d 5 M w9 7 225301, 45 5
A [ i ] 5 B9 CRT . FAZ £ 2% 5 (F =15.344 FI
17.623, 31 P =0.000) ; @ Wi 4 CRT .FAZ 4 22 7 (F =
12.313 F110.485, 4 P =0.000) , A 41AY7 )5 48 B4R ;
@) W 4l CRT . FAZ 25 fb #a 47 22 55 (F =17.352 F0I
21.116,# P=0.000) . W33,

2.4 WMARTIRFRARKIL-6.NOSKFELLE

PIALIBIT R AT IR 1A BT IR 34 H IR
PV TIL-6 \NOS 7K b5 , 28 8043 I 5 119 Jr 2243
BT, &85 5« O [R] Bsf i) 0 19 B P 9 16 \NOS 7K
2% 5 (F =12.537 F18.931, ¥ P =0.000) ; @ W 41 iR 4
W IL-6 \NOS 7K P-4 22 5 (F =9.868 Fl124.262, 4 P =
0.000) ; @ W4 IR PN ¥ TL-6 . NOS 7K 725k #a oy 2%
5 (F=16.418 f132.116,¥J P=0.000) ., WL 4.

R3 WHKITHIECRT.FAZLLE (n=40, x+s)
CRT/pm FAZ/mm’

g_ﬁ_%[l > VN > N SV > >

JRIT R WHITE 1A HIT)E 34 A JARYT R HITIE 1A WIT R 34 H
A 436.85 + 50.23 385.62 +40.73° 360.74 £ 24.32° 0.36 = 0.07 0.30 + 0.05° 0.27 + 0.07°
B4 44126 +51.48 360.27 + 36.73" 336.58 +20.20° 0.38 + 0.06 0.27 +0.06 0.22 + 0.05"

W TS RIAAITETIEL, P<0.05,
R4 WEBTAIIRRABKIL-6. NOSKFLLE (n=40, x+s)
11.-6/(pg/mL.) NOS/(w/mL)

zﬁ_%l‘l VN > > VN >

JRITHY HITIE 1A HITIE 3 H JRIT R HITIE 1A HITIE 3 H
A4 11.20 £2.85 10.15 £ 1.60° 9.34 + 1.46 35.85 +8.63 50.24 + 14.37 73.48 +22.37"
B4 1124 £3.14 8.58 + 1.317 8.20 +1.18" 36.41 +7.82 69.44 +20.02° 109.25 + 28.42°

o TS5 RYEAYTATHRES, P<0.05,

F TR PR v B 3 K 1 A7 38 v It Y R, B &
ML Bh 12 K AR AR LA PN R AT R R S AT A
A A7, A I 5 2 2R Ak T e ot ke SR BR B v, A2 AR 1Y
TR AE 98 L A 1 0T WA 2 7 0 ] R X B i 2R
ARG R B K R B A KA T
TR S AT 3t B 2 0 PR 7 S A i 638 IR 7 A, VEGF
b B R iR ) B I 52 30 e DA B il A 3 o A 4
5%, 38 i DME & A4E XU ™ Rt , $T VEGF 254 2 A%
SHIRIT AR — 2 259 .

OCTA J& T —FpdE A= A4 2 07 X, AR ALHAT
Sk PR TR I Tk 285 T it G5 45 R RS v ) = 2 &
18, WERA PEAl DME , 348 3 G T LUA: IR JES if 45 2% 't i
ARTEB IR PEOCER 5 9O G v In) 8L, {12 W7 45
A MENY, RITA Z8"7E — T Meta B 57 41206
o I B A TR SO A A L v T R 5 A
BEARG, oo T JC i 457 DX AT RRLHE I, 962 95 19 4 8 1 (1)

e E R RT AR S o A R A O, FE 4 U
OCTA W]y ey ML 5 5 1 2 0 DAL 512 W 42 1t o 2L
2%

i %2 25 A TR T IR I R KA,
A PR AR N AE L BB 5 72 I
Fof A1 76 40 L A8 ) S o L T R 40 D T 8 R 57
(A% B 240 1R T o AT 5 S L 1] B VEGE
25, AT I I Y R A AR A TR A BT
e, EROKRRE B A B RSB0 B oK
A A WFIERW, AP AT B VEGF 5
AR LA, DO i A T AR K PN R A i 3
B, IRENRIT R H B 2 SR 5 R
JE A VG B A B T AR At T A B R i R A
DME & Il A, I8 2 B DR PR 02 1 % 2 i
KM, BB T . R B AFF S IE , PT VEGE
25 AT A2 i DME A8 5 5 00 B IR 5 3 Bk i 3 8h

FOPMT Al AE, S5 AR SESIE .
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B RN T2 o I R I R G
AW YE . IRIKE A ZHRIE R, 1L-6 AT i 8
3 5% 4 AR FHAR 2F DME HB 35 1 457 38 258 1 19 358
SR N S ) U R o 1 = LS
NOS Jy— S AL A/ A B SCBE R/, PIEF Sk M4,
FOARBE ke b i A W LA A R IE R TR, i F
PP g . ol IR R VR 0E 2R A 1R o AR 5 2
RARIR, YU VEGE 25 % FE A V4 35 36 97 Bl s 1 o
BEZK B ] F I DME £ & AR P9V 1L-6 7K °F, 4
NOS 6 ¥, M 4E 225 1 0 J8 . X E 2R T
VEGF 259y BTG 35 1T £ 5 400 190 5 i, Y48 0 28 Ak F 1E
HORA, AFFEMEE . S HoAsE, WA
RO R E N 0 AR B SR, B VEGE 25 4 B
N1 A ) O | = S R S e RS | RN TP 7
i, 32 NOS [y I P22

Zi B PRk, Bt VEGF 25 9y A 76 3% v T
DME 93697 Hh T A 2802l 36 400 ) 92 T % ¥ B 7K i
0L, FFAR R AEKSF, T OCTA 5 4 Al $2 43t
AT AR ARG 45 2R
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