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Abstract

e AIM: To evaluate the efficacy of conbercept combined
with subthreshold micropulse laser ( SML) in the
treatment of diabetic macular edema (DME) and its effect
on macular perfusion and visual function.

« METHODS: A retrospective analysis was conducted on
70 patients with DME admitted to our hospital from June
2023 to December 2024. Based on their treatment
regimens, the patients were divided into two groups: 35
patients receiving anti-VEGF monotherapy served as the
control group, and 35 patients receiving combined
conbercept and SML therapy comprised the observation
group. The clinical efficacy, macular perfusion parameters
[ superficial capillary plexus (SCP) vessel density, deep
capillary plexus (DCP) vessel density, central macular
thickness ( CMT )], visual function metrics [ best -
corrected visual acuity ( BCVA), foveal thickness (FT),
hemorrhagic spot area ], and the incidence of
complications during treatment were compared between
the two groups before and after treatment.

e RESULTS: The baseline data of the two groups were
comparable. The total effective rate was significantly
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higher in the observation group than in the control group
(97% vs 83%, P<0.05). At 6 mo after treatment, SCP and
DCP vessel densities increased in both groups compared
to pre - treatment levels, with greater improvements
observed in the observation group (all P < 0.05).
Conversely, CMT, BCVA, FT, and hemorrhagic spot area
decreased in both groups, significant
reductions in the observation group (all P<0.05). No
statistically significant difference was found in the
incidence of complications between the two groups during
the treatment period ( P>0.05).

¢ CONCLUSION: The combination of conbercept and SML
therapy demonstrates significant clinical efficacy in
treating DME. It effectively improves macular blood
perfusion and visual function with a favorable safety
profile.

e KEYWORDS: anti - vascular endothelial growth factor
(VEGF) therapy; Conbercept; micropulse laser; diabetic
macular edema; macular perfusion; visual function
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W PRI 1 5 BE K I ( diabetic macular edema, DME) /&
SEOR R BB T B SCHEN R Z2—, B PR R
37 0 D0 535 725 P AT H B B X DMIE o 284 AL
TR ASEIER 2R, B A B A2 4 K F (anti—-VEGF therapy,
VEGF) J73: 2 CAIARYT DME WY E )7 %2 0 T VEGF iR
S AN VEGE 89 A Wi PR A 454 T, wT AT 280080/ I
B R B DX AR K e SR T G2 R T R Ak R
117, 470 VEGF 16738 H 5 B2 YOS, X AU 7R 7
A 36 T BE S BOR I B X B —$HT VEGF 1697 19 SO A
FEZT . ITAER, UK O (subthreshold micropulse laser,
SML) IGITAE R —F B | T B 52 iR T T B, @ i T
DME F3RY7H . SML i 5 R i SOL TAE 5 X, K R
B P e L IS €5 3R B 20 M 3 B 1 XA O IR P )2 1 A
B, IR sy AT B Ao 5 52 40 00 00 190 € 2% e 0 i £ sk
FOR A RGBT A i R AL R SR A
Wz W, R SML 55t VEGF 1697 145 A 1 5 =X, Ak
T B HEK b BT IR | 1 9T ROR b HT VEGE YR YT
AR, INTAT AR TR Y7 9% T, D4 s JR 3 A AR
IeA, BEBE X ML RS 5 DME 1K AE R BIR T AL

JYIA 2 MDA R, 6 2 A T U2 A s R
(optical coherence tomography angiography , OCTA ) £ R 1) %
JE (oA R XML SV T ) PP S IS E RV RE R
LRI, TE DME £33 Hf | BB X100 0l 300 08 70 2% B W R
M, 50 FREGAAMET . % TP VEGF 1397 Al SML
TRIT A AR5 s PR A o FH X A IR 5 2 o i
Aok DME 36 97 00380 0 AF 98 A 0 . AR5 B TR R T BT
VEGF B4 SML JAY7 DME AT 3L, I3 #7 H 6 28 B X 1y
TV TR SE D BE B SE R BRARGE AN T

1 X gAE

1.1 338 FECEERST . HEH 2023 4F 6 H & 2024 4F 12
HABEWGA T 70 1] DME 35 =GR R, 98 AdrR
W (1) FFA OB PR IR LI B 28 B i & R AR ™ sh 2
Wb, 3 1o 1 PR B il 78 3 2 A A B2 0 DME; (2) 1Y
PR A 5 (3) ARG A7k H B B O s A A S 25
BIT; (4) P SE I RIC S, HEBRARE . (1) A
ARFBE I , ] A e B0 72 P ) 280 A A 0 I e 5 5 DG AR
5 (2) AEAE RS 1 B A s A R BB 5 (3) A L IR A K 3%
SR BRI (4) W IR 56 i 52 s 8 B IX A7 76 K
TR JCHE X (5) BEAA HoA IR FAR 5 (6) £1bti ™ &
Z BRI RAE B A BB . ARAR IR YT T RN AR R
I3 R WAL, FL a7 BRI VS SR YT Y 35 5 8 Sk IR
3 ERIVE I A SML IRYT Y 35 Bl B g4l ™
HEH LR L E F G E X (¥ P>0.05) , B
AR, W 1, ABFST 40 A B 5 248 T 25 B3 A A% 41t
W T 2 58 B A5 AE B4 A R 1,

1.2 Ak

1.2 JMBARTAZE  STRAEEZEME R RIT. (1)
ARFTHE S AEARFIESE 3 d, 5 H 4 Y FH TR0 2 0 IR R
( EZ54E5 H200113438;5 mL : 15 mg) ¥ T AR SEATIHEHR
TR, R HEAT M B AL B, AE R RS,
IR A T L [ 1 2 97 H51022887 ;5008 ( 10% ) 17k A &5
FECHE PN (FRBETE AR ), IR PR R 3 min, Bl S HEAT 0P YR (2)
FARIEITF AL, 3.5-4.0 mm AbFEEL, 1) B 38 4 s o9 1
SFF RV 5 IR P S [ 24 0 S2013001250.5 mg/
0.05 mL], &K 0.05 mL, FEGHA N RH 1 IR FFEE3 1K
(3) R Jm Ab . %2 7 B 2 b ZE K 8 IR 77 ([ 24 ofE
HJ20020496 ;3 g 5 3 % ZATEE R 9 mg, HLFEKHA 3 mg) o5
AR, A SR IR, ARJF Kk H T & 4, i &R 7 2 IR
IR B H 4K, 1ESE 3 d B 2-4 wk 2, SIHLT
115 B AT AN FEIA YT (1) SRR IE L)) F I =5 A4
ETDRS &+ H SD-OCT & 7~ B B H o0 M & ( central
macular thickness , CMT) #4 Il = 10% ; (2) Hr A= L% 15 ShAE

x1 MABRFRTH—MABILE

5 1% PR AR BMI BRI 1 [EYES 25 i I
) (IR%0 (B4, H1) (X£S, %) (XS, kg/m?) (X£S,a) (X£S, mmHg)  (X=£S, mmol/L)
WAL 35(35) 19/16 55.38+4.56 21.56+4.68 9.612.36 16.74+4.13 6.5420.81
Xif HE 2 35(35) 20/15 56.21+4.41 21.72+4.56 9.87+2.41 16.59+4.08 6.58+0.83
X/t 0.058 0.774 0.145 0.456 0.153 0.204

P 0.810 0.442 0.885 0.650 0.879 0.839

TE 6 IRELAT FRAAPE EAR YT s WS T AP S R 5 SMLRYT .
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RAFFELATAE (LI JEE LS 0l 185 nn/ Ak 2 ok e 5 3 ) 5 (3)
SEMAIG 3 UGEN G 6 mo NI & . #MNFEIRIT I R NIEK
FREAATE I 75 5 ] B 2= 6 wk 1K, 4 FRIR 97 IR BUR #E 1t
2R, ARG 11 IR (31%) 2 4bFE3097, Fa n
B 1.3320.41 1%,

122 MBHEBTHE  WERAHEZ FMVTEEE S SML
TRIT o FREAIVE SRS 5 i MK [ % R, 9 A Bk G
Jii 1 wk, >R OCTA %% (%15 DRI OCT Triton ) 5] 543 bk
HOEAL (5 PASCAL Streamline 577) 47T #OCIBIT .
BRI AR (1) @38 OCTA 51 5 JEREAT 35 X 4k, i
TRICRIEN 5 (2) ZHE . WK B K 577 nm,
25 H 5% (7 0.1 ms, & 1.9 ms) , YEBE AR 200 wm , JEHENH]
#E 0 %, BEYERTH 200 ms, DI 200-400 mW; (3) iGI7 0
Fil . TRYT IO 55 LR A8 5 2 A A A BB AR DX,
{ERETT S BE PO M TC A X, B 2-4 wk K12 #bFEIRYT
FRUE R B2, b FEVA T 7 58 R AE X R 13 569 R ATI PG 5 1)
SEfih b I8 25 38 0Ok vhs 9T, 5 R bR HE IR T R BR
=6 wk, AMFEIRITRECN BT 2 Ik, ARH 3 5 IR (14%)
AN FEIGIT P EEE A YT 1.26£0.37 K,

1.2.3 MBIE+R

1.2.3.1 GRITRL  JBIT 6 mo LU EE BE/K Mg kb 25 12 i /D>
S VPA BR U 5 A5 el R 3 75 % |, VU R Sy i Dk
DREETE 25%~75% ,FI € A R WD R AR T 25% 0
FIERNTCRL, AT = (B BUIR A+ A AR £ /SR
$x100% .,

1232 BHRMREESE /0 TIRJHTLIGIT 6 mo,
fii Fl DRI OCT Triton % OCTA X} & H 540 2, Hi
8 HD Angio—retina 3 mmXx3 mm , £ X%F R B 5O M
HATFHE . FIH AngioVue 31473 A1 FEUIR B BEIX (7R )2 B
40 1M %& A (superficial capillary plexus, SCP) FI¥R = & 40 Ifll
M (deep capillary plexus, DCP ) IfiL it % BE , Jf [ B 0 £
CMT, H oy LB BE G M oty HAR 1T mm XS 2
PP R JEEFE AR G o P4 KT 4 43 A5 SR AT
ook,

1.2.3.3 MEEThEE 70l TIARYTHT,IBYT 6 mo, I HT [ Brtr
WEXTEUAL 1 2R K6 A FR 3 A0 B B 87 IE AL 77 (best corrected
visual acuity, BCVA) B 4 S 4l LogMAR i 71 #HiT50

T HT (LogMAR ARG, M8 J7ik s ) o [RIA, 2R AVANTI
Rivue XR 565 AH Wi 2 7765 ORI 35 B w0 (91408 ) i
JEJE (focal fovea retinal thickness, FT) 1 H il BETE AR, FT
B BE AR M P S D SRR AR R AT,
FT 5 CMT {f il BEA7AE 22 5%, FT Al BE T A Sz e o0 41 a3
MR AE AR 1L
1234 HEEEEBER RGBT WE I &
SE 7 0, AL FE A K T B LA 475 000 O J iy o ot 30 3 Ak
i

Biit2E 4307 . R SPSS25.0 Gi it 8k 4T 40 47, 3t
B ERE Jo HEAT 1E 25 MR A 56 ( Kolmogorov —Smirnov ) Al
Ty 22T ERT S (Levene 1) o £F & IES /04 111 BORLR
Hx+sFKIR Il LT FEA ¢ K IR AT AL ) He A, X
THECTERP R SE G T RE, WISR n (%) R, I3 i X° 4 5
AT R, P<0.05 A2ZEFEAS2FE L,
2R
21 WMAIRRTRLEE WAL MIRIT BASE(97%)
B R T X R (83%) , 2 S A il 3 L (X =3.968,
P=0.046) , W3 2,
22 WAERRMMETSHELLE HITFHT, WAL SCP Il
W DCP IR CMT H#L, 22 7 B84 L ()
P>0.05) ;7877 6 mo, B4 SCP Il %5 B DCP Il i %5 i 1
Fhimr, HOREL A & T X4 IR (34 P<0.05) , i1 CMT #F%
I, EORERAUIGTXF BR AL (34 P<0.05) , L4 3,
2.3 FAMBINEELL R  JAYT T, WAL BCVA {H FT i 1Ml
PR AU, 22 5 e ge i 24 8 (¥ P>0.05) 53697 6 mo,
P2 BCVA FT | H il B i B4 R AR, LWL A4 X Bt 4
(¥ P<0.05) , W3 4,

2ATAHEIELE AT 6 mo N, FIZH I KIE MKk A
H#g, Z RS E L (X*=0.128,P=0.721) , WL 5,
xR2 WAHAEHEIRKTILR MR (%)
205 AR %k %4 PR Tk BARK
X ZH 35 15(43) 14(40) 6(17) 29(83)
WEL 35 18(51) 16(46)  1(3) 34(97)

T 0 BT FEAA TG ER YT s WL AT FRAA P 6 5 SML IRYT .

*3 MAFEWMXMRETSHLILE xX=Es
ap o L) Dp MR (%) —— P
BAIFE IAYY 6 mo AITHT IRYJY 6 mo MEy gL )Y 6 mo
EZLH 35 44.91+5.01 48.96+3.97 3.748 <0.001 44.36+4.25 49.70+5.70 4.443 <0.001 485.71+90.55 249.36+51.47 13.425 <0.001
X R 2 35 44.68+4.65 47.25+4.11 2.450 0.017 44.29x4.31 47.13£5.21 2.485 0.015 487.64+85.24 276.08+51.27 12.583 <0.001
t 0.199 2.806 0.068 2.735 0.092 2.176
P 0.843 0.007 0.946 0.008 0.927 0.033
T X BRAAT AT YR YT s WA TRRATI Y - 165 SML IRYT .
F4 WMAMREINBELLER xEs
T S IRP D, p
IRITHT  JAYT 6 mo TRYTHI 1RYT 6 mo IRITHT  JAYT 6 mo
pU 2] 35 0.69£0.27 0.31£0.08 7.983 <0.001 520.87+150.23 311.88+91.49 7.029 <0.001 2.96+0.45 1.28+0.36 17.247 <0.001
XHEZ4 35 0.6420.21 0.38+0.12 6.360 <0.001 519.54+146.01 366.65+90.45 5.266 <0.001 2.98+0.41 1.64+0.35 14.706 <0.001
t 0.865 2.871 0.038 2.519 0.194 4.242
P 0.390 0.005 0.970 0.014 0.847 <0.001

TE X BREAAT FRAPE IR YT s WA AT AP 5 R & SMLRYT .
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&5 BfF6 mo HWAREZHFLAELE MR (%)
215 R %% £ B o i FL A A U BRI 4 . B35 1A i BEE
Yo HR 4 35 1(3) 1(3) 1(3) 2(6) 5(14)
WEZ 35 1(3) 1(3) 2(6) 0(0) 4(11)

TE 6 SRELAT FRAAVPE EAIR YT s WEELAT AP 5 R 5 SMLYRYT .

3iTie

DME 19 % 9% ALl &2 2% , ¥ ¢ VEGF 4 3 19 1L 45 3
U 9 SR L B AR P S fal 0 0 e i 2 2 IR 00 RV
R PG 5 3 7 7 ok 2 BRE K i T B R AR
5 — 4 BB 3 XA YT IO AN B, HLZ IR T R
R P S N T I SML IR YT B AR BE A2 1 141 15 U 1 1k
A8, E AT B SO0 R0 0 405 S 0GR T Rk,
PR TS AR BB YR T R A I DR S B b HLA AR LR
ERE N,

AL R B PGSBS SML JRYT DME (1 5
R E = TR A FEMNVEEIEIT (97% vs 83%) , X #
WA VAT FE S DME B0 AL 77 LA D842 3 BE/K i
T2 B0 S 3 R e . G HLIR R AT R AR F 9 R
FEMIVE B4 SML JAY7 DME , X B A VAT R i %
PR3 Tk % 5 BE K b 0y 1 26 B B IR R B, B
YR I AME] VEGE 1% P A3t A 12 e O3 4% 7 A= b [A)
WOV AR R TIRIRCR T  BIRT IR VEA T DME 9%
PR AR FIIA YT . BT VEGF 25 W REH i b il VEGF, [
AV I A6 3 2 1, TR Dk % B B K M, T SMIL A A FH ) B
NRIZFIRE A, T A5 gEaR g Y SML 3 i 1 [
{ERE B EE T LM e 2 b Rz 4, mf b3R5
B 70 SRR 2R IE 4R UE L IR 6 3 R A i
Y0 358 5 RN AT A%, 08 1 — 40 I B A 57 s D) RE 5 TR, SMIL
WHE R VEGF S5 R MER ik, HiMaE bl W
T-(PEDF) 25 {3 v DX 7 18 7K S, M ke 3 400 190 e
B HREIFEDYHGE 577 nm SML A FHEAA T 4
JTHIBARYIBR ARG DME , fi 0% 96.67% A1 L , AHIFFE 44
A ARATBEH AR BE A B DME 83, i — 00 )9 i 57
B K AR N 259 8l ) 2 AR SE 3L AT REXHARYT ROV A, IR
J7 6 mo, AL 1Y SCP I 37T 2 A1 DCP Il 37 % B Y
Jr b, HOULSS A $ TH R R 1 25 . CMT ot A, HL
WRELZH B AR T o0 5 355, SCP LI 25 2 I DCP I 7% %%
47 5 400 X 11 755 At g AN R 2 VAR 5%, W I 2% B 1Y)
PRETF H 3 U BB XK 2 G A A B T E e
CMT 2 A e B BAE XA ) 6 P 3 ) o 48 A, S e T 3 5
XA K IR, CMT 19 B fIGE 5 R B B REK M A 81 T4
Rkl VEGF 78 I A8 AR 1A 4 35 i 4% 5 5y i
A EAE AT, LA T BE S B A R Rt Bk,
SML JAY7 1 3 P 53 0 1048, 7 80k 20 148 98 U , DA T 412
PEEEBEIX ML HE T B o, BREAEAIF 9T 2 6 TR Y7 X 5 B
JK BRI ST By B AR S B — T T AR T
XoF B BRE DXL S ), R B A TR T R B 4R R SCP
1 DCP L% B, 2035 35 B X IR 2 TG 26, o FR A DME
PR B AR SR RIS 7 RO B2 4L T 3 L . AR 4
BB, T AR WAL AEIR YT 6 mo ) BCVA FT
DA e Y IR T R A A O A R O B X R B REAT
WA SML R YT REHS 0 A SO K & B E LT, b

BED 2 R R I, RV K 24 1 EL A P % fif B B K
P RE T PR L B2 #  SMIL A T I3 i v/ it
BB, LR E T LB A AR 25 R T R
A N FHAE BB T RE T HLA L SO, TEIRYY
AR X P R I A E R AR, R R G B
BEXER, X8R R, BATEREG SML G752
T AR RIS, IR ARG IN I A E A AU . X 5 BE AR5 p
BA—3RYT T BB B0 I A A5 A T DR Bk H  $i
ANBRATR T A B T T R ) ELAT B ) 2 A
FREAA V3 26490 ) 1 6 AR G 22 4 i SMIL 3R 97 BT 5 800 I
RAE R AR AR, BGRB8, Ik
T HIRYT IR R TR R e

25 FRTR  BEMITE IS SML JAYT DME Iifs PR )7 %5 i
2 AT A B X I A T R Th g, H B R
Sk, X—BAIRIT % DME WG IRIGIT IR R T —
OB B SR AL T R I i SR, AR S A AE
— B RRRYE . (1) ARG ILEZL CMT SEAT AL 500, EF
F 98 W, S48 K B v BE AT RESZ W) SMIL B9 i o 15 5 R0 4
LYTRL, AT B L AT REE I, S — B AN R K
FREJE XA RN, 22 5, (2) 1B Sk — 30 [ Joi 4
WEFE 1697 7 R B AR BEHLAL , nT B8 A7 76 25 5 0R £ A
IR 24 R 2 RS P 4 62k ookt HoAg al Eb ik, (HX 47 ]
RESE Y7 A B UERA M . DRI, ASBIR ST A 4508 1 1 0y
Sk B v 5 R EPE E A 5R A e , A IE {7
I K HAE A PERE PG BRI 58 i, (3) ARBFIT R AR
XTI, BB VT R R, RO ATt — 2 KRR A
i, TR R DT

P 51 SRR B A SORAEAE R 25 1P 5
{E&E aik A B BRSSO L S 1B 2, IR S 5 B0 |
WA | Wk IUEE SCHRAG: 38, BOHE 20 BT 5 R R S BT 4L AR 2
iR AR GORME L IR B 1B 0B 2, 18 S ol B o T
JIT A V25 T 32 0 ) e 2 PR SCAR
SE 3k
[ 1] Singh PR, Tabano D, Kuo LB, et al. How intravitreal anti—vascular
endothelial growth factor initial dosing impacts patient outcomes in
diabetic macular oedema. BMC Ophthalmol, 2024,24(1) :552.
[2] Thsan G, Kwartika A, Widyanatha MI, et al. Early response of
anti—vascular endothelial growth factor (anti=VEGF) in diabetic macular
edema ( DME ) management: microperimetry and optical coherence
tomography (OCT) findings: a pilot study at national eye center of third
world country. BMC Ophthalmol, 2024 ,24(1) .551.
[3] ER3R, J57/™, i, 4. Ozurdex S5H0 VEGF 254 %M PR ok 1 2%
BEK 9T AT I RIRBHARAS , 2024,32(1) :31-35.
(4] BT, WHE. AT UK SO TE HhC P35 R P Ik 246 R0 1)
7 T EOPE AL, [ BRIRBRZRRS , 2024,24(5) :749-752.
(5] RFE, Whess. 577 nm B{E T UK b OB ST VEGE 25903h
Y7L I JE 53 S ik BEL 8 4 T B B K I 1) 97 RIOULZR . I R IR %5
2022,30(6) :497-501.
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