MRELRT ke 20224111 2B4248 511 341
Rec Adv Ophthalmol ~ Vol. 42 No. 11 November 2022 http . //www. ykxjz. com : :

gococcoccocooooooooooooooooooaooooococcoccoco‘ooooooooooooooooooaooococcoccoccoooooooooooooooooooooooooccoco
+ SISO IR, 4 AR, BRLL. MR BRSO I IS AN TG T ke [ IRRL Bk g ,2022.,42 (11) :841-846.
. doi:10. 13389/j. enki. rao. 2022. 0174

o
00800800800 S00S00S00S00S00SC0S00S00S00S00S00S00S00S00S00S00SC0SO0S00S00S00S00S00S00S00S00SO0S00SO0SCOSO0 00

V8 PR R B BK APAYIZ BT RDJB T3 R

% AR O 4

[i£57]

*00®00G00S

scowcceccecosciecoecoaccaccecosoiecoe [$HE] 4B ALK (DME) 8 £ 5% F B % #t bt , LA A § B o & A R T
‘ c R RMEERE, —AGHEFHALRE, B, A8 ek S AT b B e
* Fod R A KB F AT DME #9035 77 77 sk 60 )BT, $ A0 3750 60 Aok 7 R B ARBEAL
* R, AR ILA DME 93 i Ao g 77 5 S AT % 245 3136, A A Rk DME #4577 470 49
DGR A,

JUSEER] MR HEAR BRI LR T 5 b AR T B 4248 5 b IR R Y
c[(RESES] R777.34

Slsn 3

T BRI PR BN G, BRI 2. 85 AL AW 1 2B, Ho
o 4. 8% 1 ER LT R A FOB BRI B 25 (DR 512" o B PR B /K
« Jb (DME) £F g DR F 166 ST RE IR , 2 408 BR 9 H 2 0 3 AN W] 3 31 2 1y 3 25
DR AN TE SR B P A0 I 1 - S P R I I A A
s & 1 1 (onein, oono. 20 I DME. BLREL B2 DME (48 REH A2 BEHA IE AT
000315712433 53 1082 41 10 71 © s DME BISRLIIZ I KA 20iA 7 T e i A LTl 26 o AR SCHE X DME
Sk I ERe AL R 1 | DA RGP AT BT IR AT SR, I W RINA YT 7 T HEAT IE B R R
. WHFE A, T 5 45 22 0, JE X . DME 297 bt 45— B8 78 Femt

o LB . WS T IE)  fB o

o RIRFBHT, E-mail: freebeed9 @ o 1 DME B2

+ 163. com .

: S REREEAE RO IR R IZ R T 4% T IRRR R 1 T K
© RS AE AT AL, AT DME fo30) 25 0 5, TR IR €6 M8 AR BL R FDE A5
S R N GIE A CEARK S A58 D es1. B oty VANl 5 So AL S A
o B0 T AERR RIS . ML IR0 A (06 £ 5 fe e T 0% DR P 5 T A T T ORI
© BEBE AL [ F (1 20 67 S TR . MEBEE e [V ] B 55 PR S 11
L WBUY AT X, BERERN L MR R GE A7 B Tk DME SEF75E . BipE
« BISRIPL EYFE: DME (B SRFEZ — . th T il A B4 A B i,
© LRI IR (0 MR 5 T i B, SR SR I%F DME K43 T
D Tariq 28 R T —FIRERE B B4 G07 B, 1 ST 1 SR L
o B PG AL S RSRE I 1065 , P38 2o 32 5 B R 05 L AT 401, I
: * RSB 2 BB, M TTTXE DME BEFF F 8404, 7 o 0 8 43
| 1EE T 9 % R BF (ORCID: 0000~ & yfisif =R A 1k 97. 89%

50002-1036-273)(),;1(,2001 A o mrmvem, ey pt vt 5 . pE
N o Rl 1.2 WHAEREMEER OCEKRIKIME Y (FFA) /£ DME (1) 5 —#p

*

?7
3
°
*
3
°
*
S
-
°
.
o
-
°
*
S
-
*
o
-
*
S
-
*
o
-

*
3
*
3
*
3
*
o
3
*
3
*
3
*
3

TR OB R 4 A s | SWOTR L AETOEE AT GG | B PRGSO LA P (5 W
. 2046957798@ qq. com AR, BIFOE R R DG TR SR TUINE T X 5 EEBIR
o T ARRIRITANE A 257 DR 5007 . ZER I DME FRBREN b -0 150 B 5% B 1 8
R 920220816 D FFA B LR AT ARSI, X T8 A MOGTAIT 0 3% 25
+ 58 B #:2022-09-20 o 7K FRA BEASE FRPUN JCHETE X 95 T (9 15 3l ko R 5/R 18 1 95 T DX I8k, (L
s ALBRNEL, I * VBN EBEMOCIATT RFE R o Sun 2617 ) A FFA K T 108 4 (108 B )

©CBEWB PO RS R o g g e DR IR RS , 2o IO AT T X 8 TR

o JEIE4 (4i%:20211ZDC02003) 37T » 7 sooHA SR PRTEAR ' k
ST H E B K WA (4. o SOMIBRIMIEEE IS, DME BIRAE e 8O E W & o MO, FRA 3B R LA

* 20181BBGT0004 20203B5G73059)  + I PPAN BCREMEREIRZS . SRTAT , FFA Joik A Bty st BB I . JF 1L, FFA

§§§i§g%%$$féﬁgﬁ%aﬁﬁﬁﬂﬁﬁ%%m%%mmﬁ@waoﬁ@@%ﬁ%ﬁ&iﬁm#
e aa e e eeens BREAL AT BELE RN F FFA B} A



- 842 - http .//www. ykxjz. com

IRABH R 20224F 11 #F42% 1LY
Rec Adv Ophthalmol ~ Vol. 42 No. 11 November 2022

1.3 RFHEFHEEE LM THZAN
(OCT) A g — Tl o 400 10 [ J 2 2 A 5 o U i AR 42
AL G732, BE 0% 18 1 4 AR ke F1 IR 0 45 44 1 R S
LAY A0 PN 6 P A 46 1T 145 . OCTT BB A 1 B v A
M0 e 3 BERE R Wl TS W Bk

JEiEBR OCT (SDOCT) & — i 8 Jin 45 &% f9 OCT
T2, ATl 22 i 2 0 T S 55 44, 4 AL 00 IO I it ) 285
Fa i 0 B R K45 . 8 33 SDOCT 42 ) 1 194 g e
S JEL R DME $FA5 RS BI04 bR o, N B A
PWFFERE RN T — D alE 3L T SDOCT (41 bR 9 %
PO AS 2074k BT 2 L M OCT 4544 &
PBI-EAS RV ERAE HEAT , A0 45 rproC 115 B B 38 B A
L L P00 SS9 i A 6 A o S TR 24 R 10 T P
JREETLAIAEAE i B RE e i W0 190 B T AR %
TR AL 190 [ A5 AL, 45 AE B A S0k A B0 T bR
U, A B TG PRSE I AR A R 2EhE

OCT 1% Bif% A (OCTA ) REM% 38 32t Xof [/ — 137
T HEAT OCT, Ko FCiz 3 % L B, 38 B 0 I 8 1.
Vi 5 HR G I 1 4 f R A B R A S, OC-
TA AEAS S BB 108 A\ AT RAL , 17 FFA HI 62450
F)3% — 5 . Mirshahi 26" 3 A OCTA %} 92 4] (138
B ) B RGBSR TAG 2, 45 SR R B, o 49 IR R A
DME , 75 4 43 B1 % B0, TR 2 132 J2 76 40 5 I ) dge
PURITEHETE X %) DME ¥ HAT S Wi 8. SR, 3 Fh
BB T N HRIRA — E L EFIR K. OCTA
AR AR , B BEIE B 145 A8 . 7EXT DME
AL, 5 FFA K E, OCTA RE B - #3522 .0
V1T LA X % I o 5 X460, 7 FRA D) B 48 < 3 5]
Hah bk ™
1.4 EFAIZEEHSHEAE  HAT,DME f FFA
HER RGO oW & . Jin 0 5@ B 5% 221 44
DME % 19 3014 3K FFA %, 421 7 —Fh 5t T
FFA ) DME Joi#E X B ik £ AR . 516 PR TAE
FIATHIN LA HTAR L, SRS 0 A A e i 15 3]
FRUES — B S5 I RS IR IR 7 BUAS . [R]Bs), DME
1 OCT HE B RG T wMF & . DME % 3%
S3093 il P2 - 1 R I A 25 7% (SRD) | %
BESERE K I (CME ) 1 205 R ik 18 400 ) s J2 7
(DRT) . % A&SedE i % 262 7K OCT [E{& 4T 5],
APy 3 FASEIZEAEY RS DME 647 A 340 ), A B Filfs
PR B i 32 W MG T 7 58, AT 35 v S8 35 10 2
TR, A, BUA Y DR G £ 2R T IR R
1%, DME 4630 B8 FEPE R AR m . A BFSE R, H AT
REfgIE 1 B A T8 B VA 8 RE T HLAL M
R AZ Sk T B 75 21 1 IR RS - (8 IR, DU o T 22 F
1725 OCT kil s e

2 DME Wigdr

2.1 #=HlmaE PR s 2 DME /Y BRAEG IT J7
o TR AR (1 1Y) Wi PR i S AR R 5

B (2 B M PR, HL R S5 A0 0 5 A8 R
R AETE BT I 99% 11 1 BUBE B B
HH60% 11y 2 TR IR B E TR 20 4F 5 0k e
S DR e 5 ) 8 00 IR R I AT AR LA )
R 7 P 2 T 2 R o A LAt o A8 O 2 R R R, o %
F DME 5 DR Tl 2 V1A G , L 7™ A 42 il £ 25 1.
RO LA S PR 25, DU A e ™
2.2 EOENEERTT  BOWEBEAIT T 25 ERTgG]
AHRBFEI o 78 17 FH B B8 R N T I 9 B AR KR
(VEGF) 259 2 1if, i THAR A, O e B IT v
J& DME f9—£Ry7 36", 306 BE 0% 38 5 i IR ok 1 54
PRI S, k] VEGF {77 A J Miiller 41 5 48 19 i
025 b Rz 40 v 4 DR BRI, T R LR R
HAEA Y S GO GEEIG YT T 40 R B
JECHEE RIS MEE RO GEE . SR L EER YT
FHEG, RO o asE A 7 8 P A SO o B 4 55, (R B
WK, FER TR EBRR AL, W s i 34 sh o st
FFA S/ it i, X 5, {H G164 W0 b % G2 804
75 A T RS EOERE , S 20 RRER R A,
WAYT G I BLBEK M 5 o A 100 T £ 414
e R S T A I A

LGOI GBI T A L, B BT B bk e
WOCIRTT BN FHRE RS 528 T A O 3AEE , TR it , i
JHE RN IO PR 8 2 o D BB 45 T /N, R 27 R
WOLRIE™ o IF B, A BT B, T B b i
FEHY I 420 B 1 e AR 7 IE L 7 (BCVA) A B 4
A R . NAVILAS Y6k 2R 46 & — Fh ol 9 it
WOGIRIT B BT H A, BE S0 3% 42 1% 200 190 I 1) 384
A5 AN ZE , M E AT SEORS Wt 14 B R 4 ), Jhe e i
1BIT . AN, SO EBEEYT A L, NAVILAS 35
J7 DME A 8 = (e, 1697 i sh o e R i
1 90% |, ML SEMOE I CEEETTHERR R ] 72% 24
2.3 #i VEGF }4%F VEGF 3 % DME {1y £/~ B
TR LR I A B, B S A PR 20 A B
TR L ORI AE B . #F DR H, i VEGF 3Rk
2 1 BSG IL-A00 DO JE S i A 5 L 47 30 3 T 4, 3K
DME %E™, HET, 5T VEGF 254173 2677
DME (% 52053 , (8 LA ZR b a9 i - R
TEBA CIVEINAGE ) VEGF Hiik (in il 4% 2adt) i
VEGF Hiff /B (i Bk 2t ) Frah & & = Canbr g
P

WR At JE & 7 b6 97 DME B3t VEGF il 5 2
—  HAT RO AN 2 M e — T 1L 03 PRI v A5 2]
GG X ER AR G, 3 Rh S [ 5 B Y UR A0t 8
F 8 R e A IR S A ) 4 A B e A . AR
17, B TR il JE A B 6 28 1k s 410 i) VEGF165 (11
L e R I7 R Hof bt VEGF 25911%, It , 4801
e RS e A P AR R B B L DL AR BBt TR Bk 2R
PO 7 3 B BRI o 7E JE Al 00 T Bt i R R
=FhPT VEGF 259 B35 7 BOR AL, (0 X 3 Al 08 g



B EE 202246116 H42%  H110
Rec Adv Ophthalmol ~ Vol. 42 No. 11 November 2022

http . //www. ykxjz. com - 843 -

B R SR PG By 7 R T DL AR B

BT, DRSS 52 E & i F 2 8 B R
(FDA) G756 % M 45 W T W08 ], R Bk BV AE IR S
i, R e, 7% 25 K8 F 5T DL i € X DME 197
. AW RN, S5O CEEA T R L, B IR
PN 5 DL AR BT RE S B8 A AR Y DME™ | Sedzi-
ak-Marcinek 25" 58 53 %o 77 76 W0 90 JE TG 3 1 X 180
DME fEHR (49 HR ) FIASAELE L I R TG 3E 3 X ) DME
AR (49 IR 3517 12 A~ H 3 9 IR DRSBTS &
B, DU Xt DME f36Y7 2R 55 00 I R G 7 7 X
TR AFETCE  EXT P I 4114 DME F1 BCVA
AR, SR, VAR AP 7E % PEbR R 7E
TRTT RO IR B, A K S DU T S 2 R4
EPVER BN A 56, A O 155 R g 3 ()
67 DME i, HRESAS R 2P 1 2 XU ()R8 T
FIAEIR N R RN B IR R kA=

FERBAGUNE R —Fh gl A T34 97 DME 19 &
HNFEAL B BB R B, BRE 45 & IF I T A
VEGF-A WA, 5% 8w, A TR B AR o 1 5 o
BREAFTIGTT DME (3%, Hol M I S e A B4k
THERHRYLIIRYT AR 5 DME 92884 ¢, Chatz-
iralli 257 %) 58 {4 A [F] 265 f) DME 8% #£47 75 Bk
FYURITHHRETT /0 12 A H A, 5IRITETAH L,
CME 27U ) DME £ 254 5 {4 X 158 S IX K &= 4%
ST

BRI A VG A A — T S B 2 14, I ] VEGF
Fik, 5 VEGF-A 45 & I AGE & Ok R B2l
Yy, R ifm T VEGFRI il VEGFR2, #Fsx £, 4
BB R PN 7 S BT A S 59597 5, DME S8 35 10 490 1) i
PR A 2R D) RE A I 35 0 sE , A IR IR ) g 50 R
LER SRR AR FIE . Ozcaliskan 2577 45 T
1 A N BT AE PG X AS [R]) 2680 DME B997 38, i iF 58 48
P& OCT FRENs 115 ) (115 HR) H& 4>/ SRD(n =
38) .CME(n =40) 1 DRT(n =37) , J-ic %3R5 B Al
I 3 NH 6 AN H 12 A H B3 BCVA Rl BE
O UL BB JEE B (CST) |, 5IRIFRIAR EE 3697 )5 3 A4
Hrf 835 193 BCVA YA FrddE ; iRy e 12
A A BE R CST ¥ 5 2 R R, BCVA 24 Tk
o0 TR B BRI AR, DRT 4175 B33 4 R
/b, SRD T E ARSI U 2 , X 1l RE 2 X £
RIS T v AT A
2.4 BREEEERT TEShPBAI s B IR 3 E
R ) 32 2k © IE B 55 1 40 M35 S 1 S8 e A 560
B J5 2% ] P vl 3 1o A A -8 X5 B, ARG B 2
M4 BRI RIE™ . BT, 7747 DME
P14 B I 2J% 1 A 5 22 4 R e S KA 38 388 4k P
AW W23 I 4 25 7 AL FE B 38 A 3 v 5 L 45
I AR S AN S RE R DB & R NS 2 WA | b= e |
F 4 ~25 mg, BCRATETENE 1 JEE 2RI HaE
i3 AN HITREEE S, AN, 13 B

S R PET IR, 4k Pk B N BRI R B, ST
BCRE A Rz R 2 [ AR B AE T ik
i K B3 A AR 2 FDA St TR 7
DME 2% BRI 70), wl 32 K35 4 A AT
ROR L ERIT IR 2 A H Bk B M Toto
2T 5 IR, ZE K WAL A I 0 00 15 2 1 A7 A 9 v
DX 38k /D, L5 25 W A O A A I 55 6 4 I 45 P9 1
TERHIIC NI . AR X F 2R ST VEGE
YGRS E DME {9 /08, B R BT FHb ZEOK AR
AR YT HO B ER BT A2 16T AU B 45 SR T, 7E 4R
SRITE 6 1 H L2 MR TR Z B R A oA
VA BFE2EF S ERT, B AR P 2 [ A A
Wt o4t VEGF J5 1 — 23R )7 85 T18 74 DME
F AT YRIA DME 825

2.5 FARIBT DME B3 RS 5 I 2 0y & A%
A Kk4 DME By DR B EAK, BB IK T aE S
DME KA LRIHIE " o B, B b A AT
TR DME {543 B3 A o i s 0 Bl s A
SR B0 H 02 2 R TR D 50 B 3 4 (0 ) ] 39 1
FAOLE b5 B WOCOEEEA YT 1 BT R E 5
L HPISRIESE T AR AR I E T
HET AR, 432 520 B3 R U0 B0 R i 5 35900
BT VARG 2 BB AU E R i B AR
K, BT B BB AR 1 K J , % 58 A1) S R 1)
FARM 45 HIEF 44, XCIRANFEHFAR, —
T I 9 R B, B R A 1) B BR A8 IR AIG R 2 45K
DME £t AR A0 0 JRE 2, Herfr 68 % S0 A0 oo s J 2 i
AR KT 50% ), %t THi VEGF 254 F B¢ it
R [ YR TR i [ P DME , 3% 385 {4 U] F AR v] L
FaE L TR 25, F H 9T REAE A B 38 A B Bkt 42 5 |
ZEAERY DME H 3% R o ™

2.6 BEREIEIT BKAIRIT A oA HBUA kN
% DME K 1136 97 5 B b i B ik R B, BF 9T &
BN I VAT 5 28 N T RE A% KR IR O RE R T
UK, WA 38 G X6 A0 D] B 1) 45 45 , 412 5 A OCR RN 2
S, AT EOE R EES R TS RS
AN OB CERE AT 55T VEGE 25154 fdi i, 14 %)
WFEIVE T . Zhang 25 5@ X4 8 55 SCHKAY meta 4347
AL T B AR A T ) 22 2 1 RO R X BT AR
I7 5 AL A BOTT R, 45 B R B, B 5 VA T A DME
ARE IR T 2k 6 FEOEIA YT, T4 T DME
I IRIARTT , AR TE ORI TS 40 T B B B B K
P 2 23 1A YT VAT ORI T fd P 2 A
B EEE IR YT

2.7 BT

2.7.1 @EEFMEF  HAT, GBI KM, DME
SRE IR I A L R -2 (Ang2) EHI N, Ang/
Tie 15 510 5% H 10055 4r S 1 16 2 R 18 T 2 1A 4 I, 7%
MR AENS S 15 L 2 7, H HL 5 40 0 JBE A3 L 5
AR AWMFE/R, Ang2 F1 VEGF-A i 23235 i



- 844 - http .//www. ykxjz. com

IRABH R 20224F 11 #F42% 1LY
Rec Adv Ophthalmol ~ Vol. 42 No. 11 November 2022

T O ) A R e ) T A M AR R 2022
AR 1 H BB VS BT FDA HEvE A Fi697 DME, 3%
Fity VY BT p 9 4L AS () 1) R R A e 4 o, — 4 R
M2 EE S Ang2 454, 15— 415 VEGF-A 254 it
[FIEHE T Ang2 Fl VEGF, 1 B PG 5.5 RE 65 0 /0o
A LA T2 S 2 e R B BRI I B P | R R
PR A ™ Sahni 455 Hods T ER Y ST 5 TR
TREFT N DME JRI7 020 v f Rtk B4 H 4 24
1R, B8 20 &, W 258 36 JH , TERIEZ LRI
BE T, SEERAYUIAIT A L, B VS AP IR T 41
1055 24 R 3.6 ANFERER R0 1 45

2.7.2 FMoFINEIF ERMET,EEREN
R AN 1545 A0 A R LR T B R e AT
[TIRE. Risuteganib Jj&—Fa& & K45 P, HAlIE
X AT DME G 77 i1l PR U5 , Risuteganib fE42 4
PL 4 Folr 5 0 oA B I A8 LA A S ) B R 7 R
41355 «VB3 .aVRS5 .a5p1 Hl aMB2, 2541 11
I ARG B L T 3 DA AT 3 A H 5 2R Risute-
ganib {3697 HOR R REME 751 0 SR, 24 M 1k,
Risuteganib [ K 1] 5 i 1 K 76 DME g8 2 o 75 2|

UESE
2.7.3 HMBMBEE-HMKRSMEF MK ATHOK

IO (PPK) J2& — P 22 24 12 & 1 W il ), v 9k Xla
DRl F- Ak oy I 2 S5 R il ( PKO) o PKOA B ROGE
SO, AT U EISOR L, 77 A 2 Ik ( BK) o BK J&—
9 JK, T S RCAE I A L o 2 it o A 8 T Al e e K
F3EM BK 3244 BK SZ /A J4E 75 T 1055 &7 5K 114
M BN, X DME H8 35 35 B AR A (1 8 1 i 41
SEATAT R, 5 RS FL AR B B IS A L, DME £
F YR rp PPK M PK Jhes 7 1452 e b PR
ANERHE 4 B S PR A T PKC 00 R0 A A ARG AR )
JIE 165 308 375 A R IO ot 3 S Y . KVDO0OT S —
B PK I, H AT 525 % DME -7 3RS IR P 15
19T . KVDOOL 1 T BRI RIS 25 R W, 7E 58 R
W12 JEge iy 12 8 v, S L 7R YT
J57d. 14 d 28 d.56 d fi184 d, #3555 KVD001 [ F-14
BCVA Y5050 0.7 A6k 1.0 AN 1.9 A~
B 2.8 NERERTA L AN SR, 71% 19 845 (11
) 4 TR VIR

3 24

Wi 27 HOR A B, DME A T 28 12 B il
RITIr S W, 20 R 07 SsSB A, A
#hFEo HRIT DT, BT VEGE 657 B UG £ AL
JCEEIRTT , O H ETH —ZI877 7 %, JF il id 5 B s
R RFE T AR BIERA G AR THATTROR . KRR HY
WHFE B AR — D RGBT (R A 12 W7 vk L
SRR T O S AR IR T O SRk 2 &
A

S22 3Lk

[1] LEE R,WONG T Y,SABANAYAGAM C. Epidemiology of dia-
betic retinopathy, diabetic macular edema and related vision
loss[J]. Eye Vis (Lond) ,2015,2(1) :17.

[2] DUHE J,SUN J K,STITT A W. Diabetic retinopathy : current
understanding , mechanisms, and treatment strategies[ J]. JCI
Insight ,2017,2(14) .e93751.

(3] HBE, A, B A . B PR A0 I J s 72 K B BRE /K a8y 7 A«

Yl LR A 2 2 o PR w3 [ ). HRABHR 3 ), 2021, 41
(7) :601-607.
SHAO Y,ZHOU Z,GE Q M. Diagnostic and therapeutic norms
for diabetes retinopathy and macular edema . interpretation of
the guidelines of the royal society of ophthalmologists|[ J ].
Rec Adv Opthalmol ,2021 ,41(7) :601-607.

[4] MOOKIAH M R K,ACHARYA U R,CHUA C K,LIM C M,NG E
Y,LAUDE A. Computer-aided diagnosis of diabetic retinopa-
thy:a review[ J |. Comput Biol Med ,2013 ,43(12) :2136-2155.

[5] TARIQ A,AKRAM M U,SHAUKAT A,KHAN S A. Automated
detection and grading of diabetic maculopathy in digital reti-
nal images[ J]. J Digit Imaging,2013,26(4) :803-812.

[6] MUSTAFI D, SARAF S S, SHANG Q, OLMOS DE KOO L C.
New developments in angiography for the diagnosis and man-
agement of diabetic retinopathy|[ J]. Diabetes Res Clin Pract,
2020,167:108361.

[7] SUN G,WANG X,JIANG J,YI Z,FU M, YANG X, et al. Associ-
ation of subregional quantitative ultra-widefield fluorescence
angiography characteristics with the occurrence of diabetic
macular edema and proliferative diabetic retinopathy [ J ].
Front Med ( Lausanne) ,2021,8:720564.

[8] ACON D,WU L. Multimodal imaging in diabetic macular ede-
ma[ J]. Asia Pac J Ophthalmol (Phila) ,2018,7(1) :22-27.

[9] VAZ-PEREIRA S,MORAIS-SARMENTO T, ENGELBERT M.
Update on optical coherence tomography and optical coher-
ence tomography angiography imaging in proliferative diabet-
ic retinopathy[ J ]. Diagnostics (Basel) ,2021,11(10) :1869.

[10] JAMPOL L M. Classifications of diabetic macular edema| J].
Eur J Ophthalmol ,2020,30(1) .6-7.

(1] BB JG2AAH T B2 43 1 10 %8 1 %2 ( OCTA) 7E IR BH I IR 11 B
FALT]. IRBLH kR ,2017,37(9) :801-805.

SHAO Y. Clinical application of optical coherence tomo-
graphy angiography (OCTA) in ophthalmology|[J]. Rec Adv
Opthalmol ,2017,37(9) :801-805.

[12] MIRSHAHI R, RIAZI-ESFAHANI H, KHALILI POUR E,
FADAKAR K, YARMOHAMADI P,ALEMZADEH S A, et al.
Differentiating features of OCT angiography in diabetic mac-
ular edemal[ J]. Sci Rep,2021,11(1) :23398.

[13] MOOKIAH M R K, ACHARYA U R, FUJITA H, TAN J H,
CHUA C K, BHANDARY S V, et al. Application of different
imaging modalities for diagnosis of diabetic macular edema;
a review| J]. Comput Biol Med 2015 ,66:295-315.

[14] JIN K,PAN X,YOU K,WU J,LIU Z,CAO J,et al. Automatic
detection of non-perfusion areas in diabetic macular edema
from fundus fluorescein angiography for decision making u-
sing deep learning[ J]. Sci Rep,2020,10(1) :15138.

[15] DE MOURA J, SAMAGAIO G,NOVO J, ALMUINA P, FER-
NANDEZ M I, ORTEGA M. Joint diabetic macular edema
segmentation and characterization in OCT images [ J]. J
Digit I'maging ,2020,33(5) :1335-1351.

[16] MALERBI F K, MENDES G, BARBOZA N, MORALES P H,
MONTARGIL R, ANDRADE R E. Diabetic macular edema
screened by handheld smartphone-based retinal camera and
artificial intelligence[ J]. J Med Syst,2021,46(1) :8.

[17] YIN L,ZHANG D,REN Q,SU X,SUN Z. Prevalence and risk
factors of diabetic retinopathy in diabetic patients:a com-
munity based cross-sectional study [ J |. Medicine ( Balti-
more) ,2020,99(9) :e19236.

[18] DIEP T M, TSUI I Risk factors associated with diabetic
macular edema| J]. Diabetes Res Clin Pract,2013,100(3) ;
298-305.

[19] ELEIWA K T,BAYOUMY A, ELHUSSEINY M A, GAMIL K,
SHARAWY A. Longitudinal analysis of subfoveal choroidal
thickness after panretinal laser photocoagulation in diabetic
retinopathy using swept-source optical coherence tomo-
graphy[ J]. Rom J Ophthalmol ,2020,64(3) :285-291.



HR AL 7 ok
Rec Adv Ophthalmol

20224E11 1 428 114

Vol. 42 No. 11 November 2022

http . //www. ykxjz. com - 845 -

[20]

[21]

[22]

[23]

[24]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[34]

MIDENA E,MICERA A,FRIZZIERO L,PILOTTO E,ESPOSI-
TO G, BINI S. Sub-threshold micropulse laser treatment re-
duces inflammatory biomarkers in aqueous humour of dia-
betic patients with macular edema[ J]. Sci Rep,2019,9(1)
10034.

RELHAN N,FLYNN H W. The early treatment diabetic reti-
nopathy study historical review and relevance to today’ s
management of diabetic macular edema [ J]. Curr Opin
Ophthalmol ,2017,28(3) :205-212.

FRIZZIERO L, CALCIATI A,MIDENA G,TORRESIN T, PAR-
ROZZANI R,PILOTTO E, et al. Subthreshold micropulse la-
ser modulates retinal neuroinflammatory biomarkers in dia-
betic macular edema[ J]. J Clin Med,2021,10(14) :3134.
FAZEL F,BAGHERI M, GOLABCHI K,JAHANBANI ARDA-
KANI H. Comparison of subthreshold diode laser micropulse
therapy versus conventional photocoagulation laser therapy
as primary treatment of diabetic macular edemal J ]. J Curr
Ophthalmol ,2016,28 (4 ) :206-211.

KOZAK I,OSTER S F, CORTES M A, DOWELL D, HART-
MANN K, KIM J S, et al. Clinical evaluation and treatment
accuracy in diabetic macular edema using navigated laser
photocoagulator NAVILAS [ J |. Ophthalmology, 2011, 118
(6):1119-1124.

CHAUHAN M Z, RATHER P A, SAMARAH S M, ELHUS-
SEINY A M, SALLAM A B. Current and novel therapeutic ap-
proaches for treatment of diabetic macular edema [ J ].
Cells 2022 ,11(12) :1950.

FURINO C, BOSCIA F,REIBALDI M, ALESSIO G. Intravit-
real therapy for diabetic macular edema: an update[J]. J
Ophthalmol ,2021,2021 :6654168.

CUNNINGHAM E T,ADAMIS A P,ALTAWEEL M, AIELLO L
P,BRESSLER N M,DAMICO D J,et al. A phase II random-
ized double-masked trial of pegaptanib,an anti-vascular en-
dothelial growth factor aptamer, for diabetic macular edema
[J]. Ophthalmology ,2005,112(10) :1747-1757.

BAKER C W,GLASSMAN A R,BEAULIEU W T, ANTOSZYK
A N,BROWNING D J,CHALAM K V, et al. Effect of initial
management with aflibercept vs laser photocoagulation vs
observation on vision loss among patients with diabetic
macular edema involving the center of the macula and good
visual acuity; a randomized clinical trial [ J ]. JAMA, 2019,
321(19) :1880-1894.

WANG X,HE X, QI F,LIU J, WU J. Different anti-vascular
endothelial growth factor for patients with diabetic macular
edema: a network meta-analysis [ J |. Front Pharmacol,
2022,13:876386.

FAGHIHI H, ROOHIPOOR R,MOHAMMADI S F,HOJAT-JA-
LALI K, MIRSHAHI A,LASHAY A, et al. Intravitreal bevaci-
zumab versus combined bevacizumab-triamcinolone versus
macular laser photocoagulation in diabetic macular edema
[J]. Eur J Ophthalmol ,2008 ,18(6) :941-948.
SEDZIAK-MARCINEK B, TEPER S,CHEEMECKA E, WYLEGAEA
A, MARCINEK M, BAS M, et al. Diabetic macular edema
treatment with bevacizumab does not depend on the retinal
nonperfusion presence [ J |. J Diabetes Res, 2021, 2021
6620122.

RANPURA V,HAPANI S, CHUANG J, WU S. Risk of cardiac
ischemia and arterial thromboembolic events with the angio-
genesis inhibitor bevacizumab in cancer patients:a meta-a-
nalysis of randomized controlled trials [ J ]. Acta Oncol,
2010,49(3) :287-297.

BAKRI S J,LARSON T A, EDWARDS A O. Intraocular in-
flammation following intravitreal injection of bevacizumab
[J]. Graefes Arch Clin Exp Ophthalmol 2008 ,246(5) ;779-
781.

YIGIT K, INAN U U, INAN S, DOGAN M, YAVAS G F,
CETINKAYA E. Long-term full-field and multifocal electro-
retinographic changes after treatment with ranibizumab in
patients with diabetic macular edema| J |. Int Ophthalmol,
2021,41(4) .1487-1501.

CHATZIRALLI I, THEODOSSIADIS G, DIMITRIOU E, KAZA-
NTZIS D, THEODOSSIADIS P. Association between the pat-
terns of diabetic macular edema and photoreceptors’ re-
sponse after intravitreal ranibizumab treatment:a spectral-
domain optical coherence tomography study [ J ]. Int Oph-
thalmol ,2020,40( 10) .2441-2448.

[36]

[37]

[38]

[39]

[41]

[42]

[44]

[45]

[46]

[47]

[48]

[49]

[52]

YOZGAT Z,DOGAN M,SABANER M C,GOBEKA H H,YAZ-
GAN AKPOLAT S. Impacts of intravitreal anti-VEGF therapy
on retinal anatomy and neurophysiology in diabetic macular
edemal J]. Int Ophthalmol 2021 ,41(5) :1783-1798.
OZCALISKAN S, BALCI S, KARASU B, ARTUNAY O. Effect
of optical coherence tomography patterns on one-year out-
comes of aflibercept therapy for diabetic macular edema
[J]. J Coll Physicians Surg Pak,2020,30(2) :149-153.
JOUSSEN A M,POULAKI V,LE M L,KOIZUMI K,ESSER C,
JANICKI H, et al. A central role for inflammation in the path-
ogenesis of diabetic retinopathy [ J ]. FASEB J, 2004, 18
(12) :1450-1452.

HR%, EARTK, AR R W B Mk B R b S8 2 7 B B A A B
5 2% i AT A S I T 1 0 00 A 4 B——2022 41 K & K 3L
PUREE[J]. HRBRET I ,2022,42(5) :337-341.

SHAO Y,WANG Y X,QI Y C. Monitoring and management of
intraocular pressure in patients with diabetes macular ede-
ma after intravitreal corticosteroid implantation - interpreta-
tion of the european expert consensus in 2022 [ J]. Rec Adv
Ophthalmol ,2022 ,42(5) ;:337-341.

ROSE M A,VUKICEVIC M, KOKLANIS K,REES G,SANDHU
S,ITSIOPOULOS C. Experiences and perceptions of patients
undergoing treatment and quality of life impact of diabetic
macular edema; a systematic review [ J ]. Psychol Health
Med 2019 ,24(4) :383-401.

KOLLIAS A N, ULBIG M W. Diabetic retinopathy[ J |. Dtsch
Arztebl Int,2010,107(5) :75-84.

YUAN Q,LIU Y,XU H,GAO Y,QIN L,GOU Y, et al. Efficacy
and safety of single-dose dexamethasone implantation for
patients with persistent diabetic macular edemaa systemat-
ic review and meta-analysis [ J |. Graefes Arch Clin Exp
Ophthalmol ,2022 ,260(2) .405-413.

TOTO L, D’ ALOISIO R, CHIARELLI A M, DI ANTONIO L,
EVANGELISTA F,DONOFRIO G, et al. A custom-made sem-
iautomatic analysis of retinal nonperfusion areas after dexa-
methasone for diabetic macular edema|[ J ]. Transl Vis Sci
Technol ,2020,9(7) :13.

MATURI R K,GLASSMAN A R,LIU D,BECK R W,BHAVSAR A
R,BRESSLER N M, et al. Effect of adding dexamethasone to
continued ranibizumab treatment in patients with persistent
diabetic macular edema:a DRCR network phase 2 random-
ized clinical trial[ J ]. JAMA Ophthalmol,2018,136 (1) :29-
38.

NASRALLAH F P,JALKH A E,VAN COPPENOLLE F,KADO
M, TREMPE C L,MCMEEL J W. The role of the vitreous in
diabetic macular edema[ J ]. Ophthalmology,1988,95 (10) .
1335-1339.

KIM E J,LIN W V, RODRIGUEZ S M, CHEN A, LOYA A,
WENG C Y. Treatment of diabetic macular edemal[ J]. Curr
Diab Rep,2019,19(9) :68.

BEHERA U C,DAS T, SIVAPRASAD S, RANI P K, RAMAN
R,AGARWAL M, et al. Is immediate treatment necessary for
diabetic macular edema after pars plana vitrectomy for trac-
tional complications of proliferative diabetic retinopathy?
[J]. Int Ophthalmol ,2021,41(11) :3607-3614.

BERROCAL M H, ACABA-BERROCAL L. Early pars plana
vitrectomy for proliferative diabetic retinopathy;update and
review of current literature [ J]. Curr Opin Ophthalmol,
2021,32(3) :203-208.

DIABETIC RETINOPATHY CLINICAL RESEARCH NETWORK
WRITING COMMITTEE, HALLER J A, QIN H, APTE R S,
BECK R R, BRESSLER N M, et al. Vitrectomy outcomes in
eyes with diabetic macular edema and vitreomacular trac-
tion[ J ]. Ophthalmology ,2010,117(6) :1087-1093.

MUKAI R,MATSUMOTO H,AKIYAMA H. Surgical outcomes
of vitrectomy for intractable diabetic macular edema/[ J ].
Graefes Arch Clin Exp Ophthalmol 2021 ,259(2) :363-368.
DISTEFANO L N, GARCIA-ARUMI J, MARTINEZ-CASTILLO
V,BOIXADERA A. Combination of anti-VEGF and laser pho-
tocoagulation for diabetic macular edema: a review [ J ]. J
Ophthalmol ,2017,2017 :2407037.

ZHANG L,CHEN X. Efficacy and safety of triamcinolone ace-
tonide injection combined with laser photocoagulation in the
treatment of diabetic macular edema: a systematic review
and meta-analysis [ J]. Ann Palliat Med, 2021, 10 (12 ).
12467-12477.



IRABH R 20224F 11 #F42% 1LY

- 846 - http ://www. ykxjz. com Rec Adv Ophthalmol ~ Vol. 42 No. 11 November 2022
[53] KHAN M,AZIZ A A,SHAFI N A, ABBAS T,KHANANI A M. and diabetic macular edema [ J ]. Expert Opin Investig
Targeting angiopoietin in retinal vascular diseases:a litera- Drugs,2020,29(6) :547-554.
ture review and summary of clinical trials involving farici- [57] KITA T,CLERMONT A C,MURUGESAN N, ZHOU Q, FU-
mab|[J]. Cells,2020,9(8) : E1869. JISAWA K, ISHIBASHI T, et al. Plasma Kkallikrein-kinin sys-
[54] SHARMA A,KUMAR N,KUPPERMANN B D,BANDELLO F, tem as a VEGF-independent mediator of diabetic macular e-
LOEWENSTEIN A. Understanding biosimilars and its regula- demal[ J]. Diabetes 2015 ,64(10) :3588-3599.
tory aspects across the globe:an ophthalmology perspective [58] CLERMONT A, CHILCOTE T J,KITA T, LIU J, RIVA P,
[J]. Br J Ophthalmol ,2020,104(1) ;2-7. SINHA S, et al. Plasma kallikrein mediates retinal vascular
[55] SAHNI J,PATEL S S,DUGEL P U,KHANANI A M,JHAVERI dysfunction and induces retinal thickening in diabetic rats
C D,WYKOFF C C, et al. Simultaneous inhibition of angio- [J]. Diabetes 2011 ,60(5) :1590-1598.
poietin-2 and vascular endothelial growth factor-a with far- [59] SUNJK,MATURIR K,BOYER D S,WELLS J A, GONZALEZ
icimab in diabetic macular edema: BOULEVARD phase 2 V H, TANSLEY R, et al. One-time intravitreal injection of
randomized trial [ J ]. Ophthalmology,2019,126 (8) ; 1155- KVDO0O01 ,a plasma kallikrein inhibitor, in patients with cen-
1170. tral-involved diabetic macular edema and reduced vision:an
[56] SHAW L T,MACKIN A,SHAH R,JAIN S,JAIN P,NAYAK R, open-label phase 1b study[ J]. Ophthalmol Retina,2019,3
et al. Risuteganib-a novel integrin inhibitor for the treatment (12) :1107-1109.

of non-exudative (dry) age-related macular degeneration

Research progress in diagnosis and treatment of diabetic macular edema
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[ Abstract] The incidence rate of diabetic macular edema ( DME) is rising. As the main cause for irreversible loss of vi-
sion in diabetic patients, DME has been getting more attention of medical researchers. In addition to existing optical coher-
ence tomography and anti-vascular endothelial growth factor therapies for DME, a variety of new solutions are being devel-
oped. This article summarizes and discusses current diagnostic and therapeutic methods for DME, laying a foundation for
its unified diagnosis and treatment in the future.
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