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Abstract

e AIM. To observe the changes of photopic negative
response ( PANR) of multifocal electroretinogram ( mf-
ERG) in patients with diabetic macular edema ( DME)
before and after treatment with Aflibercept.

¢ METHODS:: A total of 37 patients (37 eyes) with DME
who visited the Aier Eye Hospital of Wuhan University
(Wuhan Aier Eye Hospital) from May 2019 to June 2022,
and 0.05 mL of aflibercept was injected per month for
consecutive 3mo were included in this retrospective
cohort study. Another 20 cases (20 eyes) with normal
physical examination to exclude related eye diseases were
selected as the control group. The PhNR amplitude of mf-
ERG, best - corrected visual acuity ( BCVA; LogMAR),
central retinal thickness ( CRT ), capillary plexus in
macular area and vessel density ( CPVD ) of the
participants between the two groups were compared
before and after treatment.

e RESULTS:. The PhNR amplitude of mf- ERG in DME
patients before treatment ( 201. 69 = 80. 92nV ) was
significantly lower than that in the normal control group
(398.87 £ 77.92nV; P<0.01), and the average PhNR
amplitude of mf - ERG in DME patients at 6mo after
treatment was significantly higher than that before
treatment ( P=0.036), but it was still significantly lower
than the normal control group at 6mo after treatment ( P=
0.031). In addition, the BCVA (LogMAR) of DME patients
increased from 0.64+1.33 to 0.37+1.39 (P=0.021) at 6mo
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after treatment, and CPVD significantly increased

compared to that before treatment ( P = 0. 029 ).
Meanwhile, the PhNR amplitude of mf- ERG in DME
patients at 6mo after treatment was positively correlated
with CPVD at 6mo after treatment ( r=0.448, P=0.043),
and negatively correlated with BCVA (LogMAR) and CRT
(r=-0.647, P=0.011; r=-0.337, P=0.032).

¢ CONCLUSION: The PhNR amplitude of mf-ERG in DME
patients increased significantly after receiving aflibercept,
and it can be used to observe and evaluate the functional
changes of retinal ganglion cells in DME patients.
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bR R 10 i 8 6 2 38 (i) P A AR PR s 1 B X
1l ( diabeticmacular ischemia , DMI) FUH F 5 14 25 B /K i
( diabeticmacular, DME ) S DMI R R B R A0
W FA2E | 2 R R AN I LTS T DME B 5 1 — 0 1)
J5# BB/ N B KRR B U A DR o DR s R I 5 7
R TAUL DO I 1 A S T 7 A ) R L e A A A
MZEHT AN (retinal ganglion cells, RGCs) [ T2 2¢ FIN A 35
(2 47 A4 0, 5 E0™ D AE S+ %, RGCs A7
TETHL I JIEE 1) P4 J2 235 4 o | A0 455 i 28719 41 2 /2 ( ganglion
cell layer, GCL) . F I 5 1 28 £F 4 2 ( retinal nerve fiber
layer, RNFL) A1 AR JZ (inner plexiform layer,IPL) | iX =
F IR A R P 25 40 i &2 & K ( ganglion cell complex,
GCC) . BEBEX I M 21 4 2 & K (mGCC) 19 RGCs F
WA U ETERLO MR 4.5mm ARG F (16°) N
RGCs 5 24 ALY 509 i H. 2 P 190 i v e —
FAEZ )2 RGCs LA M FR AL, W4 8 BE X RGCs I T RE T
AT B T WS 2% B B £ A L I RGCs B g
AR

ik 0 0 W T ny 2 M R A B ( multifocal
electroretinogram , mf—ERG ) i ¥ 15 4= #L I 6 Ha, [E1AH AR, 25
PRAEIE M (P1) ZJE M58 2 A i (N2) 5 2 0L B
ERG H i B 4 1 17 2 W ( photopic negative response,
PhNR) 2681 Jf AT 32 5% 4 mf—ERG FJ PhNR, I £5 #F 57 #2
/& mf—-ERG 9 PhNR #2J8 T RGCs™ . H & T mf-ERG
PhNR BP9 85/ H 22 8 vh 5C T T 8 DGR J5 1, X T4
B #L 00 J55 5 728 S R ) i X T A2 R N U 24 0R
Y DME 3, 2R 8 LR IR A mf-ERG PhNR 22
PRI B0 W A7 7 BF 5T . A BIF 50 WL 4 W] 1 74 536 7 iR
DME £ 3% mf-ERG PhNR (¥ lfi JK 25 f6 55 AR I 37 A JL il
1 MR i*E
1 3% EPESIOFSE, i B TR 0 R 58, o Bk
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FEREIZ BE A U . EE 2019-05/2022-06 78R
K2R B R IR S B (R0 /R IR BHE B ) 5612 19 DME
A 37 B 37 IR, AWAARAE: (1) AR4fE ETDRS 21 447 Il
PR R 3 BEAK B (2) 38 B A0 MG L4 X (foveal
avascular zone , FAZ) EL 42 KT 500wm; (3) &% 5 .0 141
[ S JEL 2 ( central retinal thickness, CRT) K F 250wm ; HEFR
FRif . (1) B IM4T 8 9 (HbAle) & T 10%; (2) BEAE 6mo
NG HEZ IRBLTF- AR 5 (3) BEAE 3mo NG #2241 VEGF 334
FEIRIT 3 (4) T OBHE | oy IR R g L At 532 e 490 o JBE 400 48 A0
P2 IIRER) R GENE A 2 TR B 08 (0 . B A s
AR R A 5 (5)3 WHRINEZ et R . FEBE AR
1% & 20 6] 20 HRAE A X HRLL, 99 A bR . (1) JE G R
BAFEM IR JRAGAT 5 (2) JOAH I AR H I S 4 B g, AR
RGO RERE T ), RS ERE R &
FIHEAE, BT A R E S O A R &
1.2 /% IASS5MREYEZ LN A 45
s AR BRAT R A BRI A, DME B 7EIR YT
FEURIG 3mo PN 252 B H — U B B 5 AR s T S el A 7
(0.05mL,40mg/mL) , #EZEIG YT 3mo, FE M 3 IR HHARIT
J& 1.3, 6mo, W £ i 4 87 1E ¥ J1 ( best — corrected visual
acuity,BCVA) , >R LSS B A2 B R 45 1T mf-ERG ##x, H
WY R 7 ASZSIIE AW 5, 35 5658 100ed/m’, U8
PEAHETE 3~ 100Hz  JIIEA R 6.25Hz R ERM(4ed/m*) H
T (200cd/m® ) 38 5 1) A 6 SR 38, 3 3k 1 3 D B0 42 o
6.8° FMIRAE42 Sy 200, 3 L P BE AL m— 51 4 o o 35 1
TEAEAL . N1 R Ay HE 2 3] 171 1] 8 75 19 B J B 5, P ik
s Sy 9 g 281) BE 28 1) B S R B, PhNR i R SR 48 21 I A3 17
A,

OCT W&t CRT . R B BRI, DA B oty 4
Fl 7Tmmx7mm, 30 PR 512x 128, A Ml 3 HE
fE, OCTA 0 4 ¥ B E 4 11 45" P\ ( capillary plexus, CP) Ifil
BUEE (vessel density, VD) , W ] 6mmx6mm #5249 4% %
BERS I AT OCTA B, P9 B A 1 il i 8 5%

Biit2F 40T % ] STATA 17.0 G827 81 647 B H
SIHT. FFEIERDA TR TEORER ) x+s Fom, AWM
SO SR FH A I S Ty 22 o b, i — B P LR
LSD—t #5521 18] FL 550 R FH M 7 BEAS ¢ K 565 T B0 RER
FVECR 7 4T XKL 56 5 2R FH Pearson A5 56 817 AH & P 43
Br; LA P<0.05 hZESAZIFEE X,
2R
21 MASERRE—MENLLE ARIHFFTRHA DME #
#3761 37 R, Hop 5 19 4] 19 HR £ 18 f4i] 18 MR, 4F %
51~67(F¥) 57.44+4.44) % MR RAE 16 ~ 23 (-
20.66+14.37)mo, 1E % X} R 2H 20 41 20 HR , Hip 53 10 44
10 R 2 10 1] 10 HR ,4E 48 41 ~ 68 (F-1 57.11+£8.24) %
WIS 5098 % — okt 25 57 0 G i 2 S (P
X*=0.01,P=0.922 4% :1=0.14,P=0.789) ,
22HASEMREZIBRILE RITHTIBITE 1.3mo
DME &% mf-ERG PhNR i 1% ¥ B &Ik T 1 % X 18 41
(398.87+£77.92nV) , Z 5B A Z 1% E L (P<0.01,P=
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0.022.0.014) , DME £ # A7 AT mf-ERG [ PhNR &
i .BCVA(LogMAR) .CRT .CPVD L& 2% S G Gt % &
X (P<0.05), JAJ7)5 1.3mo mf—~ERG PhNR ¥ % 5 £ 55
TIRIFHT, IRY7 5 6mo mf—ERG PhNR ¥ i AR S A A1,
A IR, 2 R WA g% E L (P=0.023.,0.019,
0.048) ,¥AY7 )5 6mo SIGIT)E 1 3mo RIS 12%
B (P=0.062.0.087) ,iGY7 )5 3mo ) mf-ERG PhNR 4z
&= TIRITE 1mo, ZRA ST E L (P=0.044) , GIT
J& 1.3.6mo BCVA BIETIRITHT, 2 RBA G E X
(P=0.035,0.022.,0.034) . ¥fiJ7 )5 6mo SIHY7 )5 3mo AL
ERIGIHFE L (P=0.052), JAIF)E 3.6mo 587
Imo [L# BCVA ¥ 8t , Z R A S IH2=E L (P=0.044,
0.031) , I6¥7)5 1.3 .6mo CRT ¥EFIGIFHT, ZF A5
P23 X (P=0.019.0.017 .0.004) ,1GJ7 )5 6mo 56975
1.3mo W ZERAZITEE L (P=0.037.0.024) , {AIT7)E
3mo HIAIT)E 1mo WK ZEF A LI E X (P=0.026),
IBIFIE 1.3.6mo CPVD ¥ TAI7 1T (P =0.047.0.031,
0.046) G975 6mo S5iAY7 )G 3mo I ZE R G245 L
(P=0.059) ,¥797)5 3 .6mo SiRYT)E 1mo LW ZE R A ST
FE X (P=0.047.0.029) , L3E 1.
2.3 DME £&7447 /5 6mo mf-ERG PhNR #RIES & 545
BMXM DME B &IGI7 )5 6mo mf—~ERG PhNR % i 55
IRYT 5 6mo [ CPVD 2 IEHI & (r=0.448,P=0.043) . 5
BCVA(LogMAR) il CRT £ A3 (r=-0.647,P=0.011;
r=-0.337,P=0.032) .
3itit

AAFGE EE L DME B mf-ERG PhNR 945 I8 78
P22 B U s S BT AR VS BT RS AR ARG O, ISR &
P DME H %1 mf-ERG PhNR 4§ 8 B &A% T 1E 4 AR
DME B EHHAZ IR NEZEYT S, mf—ERG PhNR R 7 7T LA
S T T R AR YT R 1. 3mo BT BT
IRYT A 6mo BB AT T K (AR YT 5 I BE Ui it 72 DME
BE M mf-ERG PhNR #R 1R 28 W & TRYTRT . [RIET, A8
Ktk 43 M1 BRI YT 5 6mo B mf —ERG (%) PhNR 4 I8 5
CPVD 2 1EAMIE, 115 BCVA(LogMAR) Al CRT £ A%,
$2/Rmf-ERG PhNR 1§52 DME J5 155 52 i B 18

X DME A9 £ 25 I PR 138 5 32 B0 UL A0 & ¥ BE/K i
PR B BE I RS 1 B AR AR S L, T RGCs 1A D& 1% 1
MSEFER A, BARIFH OCT 5 A I 41 25 2% B4 40 1) e 4o
2T Y 2 ] LADPA £ RGCs BUM G 0, (H 2 b Ik
3 A0 D) R 72 KB 3 ) B 5 I A 0 R L K A e a7 i
FOAGAGA rp H BHAGORE X PR X 00 R T A S ] A
T B X RGCs Flit 7200 p 2205748 & RGCs M BETE
flirERE 5 A AR RIE mf—-ERG AT LAAHX 40 A

YA P G 0 545 B DX A0 P S 1 D) BE IS 10 . mf - ERG 46 A 5 4
PR AH LA AP TE— i AR 3, B R IAEAE — &
WS | A A 1o i o o BB 3 [ 400 1 B SRR X I AR T
AR R, R A 2 9 6 R B mf - ERG W %%
DME £ PhNR AR {015 LT AL RGCs B AH G- .
WEH: 56T PhNR [ AH A Y 24 Hh SG i F I Al 20 4%, 4
SRR R T G IR AT b 28 25 45 HR 5 19 PhNR HR 1 7T A
R PR AR 224 00 O f 4o 42 2T ¢ 7™ B A8 8 5 PhNR I8
TERTIH AR 06 T 3 20 Jik 4 1 iy 8 e ot 4 0 Ao 42 5 A
SR BB DX 2T A R A S B S ZE 4R 2 T mf-ERG
() PhNR 5t 0] LA BLAR I8 A R AR AR 4L F 7 45 SR b i
7K i DME B35 #9 mf—-ERG PhNR R 18 U] BAK T 1E % ARE
Z Pt VEGF 697 J5 23 B R AU 3R R T 5 , 42 /R B BE X
RGCs [ IREA Pk 52 Fek 35 , 2 W mf-ERG PhNR 7] fig
FVEAE DME RGCs THAEM— A B AR,

OCTA R A 7] 4 1 52 FH 4 8 48 oM I T 32 1
FAYASE A 15 5 5 T U258 HIR JP 400 P I 4 280 ) i 3 AR R 15
WE A B 93 th ELIE S5 H 7T BE7E WK DME (955 1% A8 1k 1
AT R AR AR I A VR T A 5 UL S AT A 7
WIATT DME J& , 58 rP o0 (V155 8 40 1045 2 5 o P ol 2 448
JntT AL RSN T OCTA WL E] DME S8 2% 28 3l 5 A i
TE S BT AR VG X 34 7 e 7 B DX B 4 ML A A I A R R T I 3
i, FATTHE I B P 94T DME 5 OCTA WS HY PR % B
DX i 3 PR A 3 14 ] R D PR 6 T AN D7 T (1) PR kg el
FAPGE AT VR o 259 AR T 0L o JE Ao 65 ) 3 5 1
AT A T L IR0 I 0t 45 A i SRR 2, IR VD B
T, (2) ArfgsE OCTA il i< 2 v 2 B 1] A o f A el 3
DME 5 1A Y7 IS BE A M8 B B AT T4 T OCTA 19
IRAG, 3P TR 2 0 D I P G 0 kA% 3o A b R BB B
Wi, ZadiRYT G, BB K MOIR S5 2 0 e PR R R
JELE B S R AI , OCT A RGN Ao 2 Hp ) i A5 5 2 o 75 381 ) i
TSI LE i 1 N0 U SR = NI i R AN (1K= R
I3 30 ] 4%, B CPVD S B hn . AS 40 B 5
DME % mf-ERG PhNR &1 76 42 52 IR N i 253097 I
PRAF R AR A6 1 SR FRATT 43 BT A Sk AT i 8 Bkt DX 400 P B
TH IR T #EBEIX RGCs Y SHREIR 52 Rk 35 , T 5
A mf-ERG % IE o PhNR $RIE A9 TH 55 . 7236775 3mo
W T B E I Z A H — R R 25597, 51T IR
PR 24 B BEAH B3, I B 174 8 0 DX A0 D) ot 7 e 3 2 Sl At
B H RS, IrL g 3] mf-ERG PhNR & I8t 14 30 4357 22 119
T, HTE AR S A RS, OCTA 7 AR X Tl 45 i 40
T YA Ak T B B AR AR A PRI A1 Ikt > 8 0 DX A 45 1) 1
TASEAS JE ATE OCTA MG s BRI, 7T BE 52 X+
HRE RN AT BN HEPE RN R A SR AR TR SRR bR Y

*1 DME EEHBTAIEEIERILE xXts
E(EL7D bERagil] IBITE 1mo IRIT G 3mo IB¥T 5 6mo F P
mf-ERG PhNR #&1E (nV) 201.69+80.92 225.66+68.16 234.39+74.38 221.09+72.56 4.07 0.036
BCVA (LogMAR) 0.64+1.33 0.48+2.04 0.29+1.57 0.37+1.39 4.51 0.021
CRT( pm) 477.44+69.54 368.52+45.65 289.75+21.32 236.78+47.22 4.34 0.029
CPVD( %) 38.27+6.38 40.11+£10.28 46.34+7.55 42.48+9.63 3.12 0.041

1913



EirRRIZE 2023FENH 5F£23% F1H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

BEqh b [R]F 34 0 D RE 27 48 R B 20 A, B 2% T DME B2
o 175 T T LA B30T 7 7 88 VPR K BB A o, DME B
PESZAR Y2596 97 J5 1B mf-ERG PhNR 1% i 42 4 F51iF
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