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I, % EE PRI K TR 14 22 55 DA & DMEE 4] it 6 ki
STREAPE X 5 VSCP .PSCP .FAZ .CMT .BCVA Fil 557K K F
4k,
8 . RA7 DME 4 5 %t 84 2 [8] PSCP ,VSCP \FAZ T 1 |
BCVA .CMT #4522 5 (P<0.01) ; R Hi DME 215 1 N B2
DK H LA A R R R 4 ANGPTLA) (IfLA5 P9 B2 A= K R
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I 255 (P<0.001) ; 7E 5T BEAAPE % Smo DME 41 PCSP |
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H 7k h ANGPTLA . VEGF | IL—6 ¥ i & B 28 0 i F 1%
(#] P<0.05) ., DME 4 E# F 1 HHEAIVEE 1mo B PSCP
e BCVA $2 T+ LA & CMT R R i BH 5 33 5 B A v 3%
Imo B} 77K i ANGPTL4 VEGF } IL—6 ¥ & T B e BH i .
P57k o VEGF 5 CMT 28 b iy 4 X 5 1E ARG
Z518 . DME S 1 5 ATV 5 A o 400 I B e o, eI
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OCTA ; B BE .00 WG i 45 v X
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Abstract

e AIM: To observe the changes of retina superficial
capillary plexus densities and aqueous humor factors in
patients with diabetic macular edema (DME) before and
after conbercept injection, and to explore the effect of
conbercept on macular microcirculation in DME patients.
e METHODS: A prospective case - control study was
conducted. Totally 11 eyes of 10 patients diagnosed as
DME in the Ophthalmology Department of the First
Affiliated Hospital of Hainan Medical University from
December 2019 to December 2020 were collected as DME
group, 15 cataract patients without systemic basic
diseases and fundus oculi diseases were collected as
cataract group, and 20 age - and sex - matched healthy
people with normal vision were collected as control
group. All patients in DME group were treated by
intravitreal injection of conbercept once a month for a
total of 6 times. The retinal perfusion densities of the
superficial capillary plexus ( PSCP ),
densities of the superficial capillary plexus ( VSCP),
foveal avascular zone (FAZ), central macular thickness
(CMT) and best corrected visual acuity ( BCVA) were
compared between the control group and DME patients
before operation. The aqueous humor factors in cataract
group and DME group were measured by multiplex flow
immunoassay. The differences of aqueous humor factors
in cataract group and DME group were compared. The
changes of VSCP, PSCP, FAZ, CMT, BCVA and factors of
aqueous humor in DME group after 6 conbercept
injections were compared.
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¢ RESULTS: There were significant differences in PSCP,
VSCP, FAZ area, BCVA and CMT between DME group
and control group before operation ( P<0.01); there were
significant differences in angiopoietin - like protein 4
(ANGPTL4) , vascular endothelial growth factor (VEGF) ,
interleukin-6 (IL-6), interleukin-8 (IL-8) in aqueous
humor of DME group and cataract group before operation
(P<0.001); PCSP and BCVA were increased and CMT
were decreased in DME group after continuous
conbercept injection for 6mo (all P<0.05); the
concentrations of ANGPTL4, VEGF and IL-6 in aqueous
humor of DME group decreased significantly (all P<0.05) ;
patients injected with 1mo conbercept in the DME group
had the most obvious improvement of BCVA and PSCP as
well as the most obvious decline of CMT; while the
ANGPTL4, VEGF and IL - 6 in aqueous humor
concentration had the most obvious decrease when they
were injected with 1mo conbercept; VEGF in aqueous
humor was positively correlated with the absolute value
of CMT.

e CONCLUSION: Conbercept injection in DME patients
can improve retinal ischemia, reduce the concentration of
VEGF and related factors in agueous humor, effectively
increase BCVA and relieve macular edema.

e KEYWORDS: diabetic edema ( DME );
Conbercept; cytokines; OCTA; foveal avascular zone
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DME 2EFHFEMAL EEVXWMIEE OCTA.OCT B A RUT; B ES Tmo B C. S 2mo B ;D ST 3mo B E. 5

%1 DME A53#AARM BCVA,CMT VSCP PSCP FAZ Bttt XS
R PSCP VSCP FAZ [ (mm?) BCVA(LogMAR) CMT( pum)
DME 41 0.382+0.032 16.636+0.472 0.482:£0.089 1.02+0.42 621.82+160.83
X} IR 0.440+0.027 17.930+1.315 0.277+0.070 0 243.45+12.55
t -5.215 -3.961 7.135 10.708 10.612
P <0.001 0.001 <0.001 <0.001 <0.001
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W T3 I NG S 3.5 ~4.0mm [5] 3 385 (A s Py e 7 4 4T
TEZY 56 R S e R B T Sk, AR e A 2 o s B 1k
R, ARJG AP R IR E TR T 45, Jf 2k 3d il
A2 E YD B IR R B R 4 R IRYT R Tmo FRKIE
S RSN 6 K, IR E Y TR p 175 W A
VI Tl 75 28 5T Sk B K 2 0.1mL, FT A £
YR i [A]— 13 28 56 3 5 A IR B U 5

GEit=E T SRS SPSS24.0 4Bt , 75 & IE
B THE ORI L x s FEoR , P04 18] b 4R FH o 7 4
A K5 X F AR A IES AT ERER A M (P,
P $i 4 1] EL 3R ] Mann—Whitney U K %6, 8582 I &
BERER AT AR T 2 5 SR 8 & I 2y 22 40 e Xt DME
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2.2 R#T DME A5 38R 4 CMT % BCVA HIxftt  AH|
DME 41 CMT BCVA {H¥5 X 4 &, 2 R A S it =
X (P<0.001,% 1),

2.3 R8I DME A5 B NEHMBXBEKEFITLL DME 41
ARHET A IL-6 IL-8  VEGF . ANGPTLA 3% 11 14 & 41
&L, 2 SRS E L (P<0.001,K 2)

2.4 AT &34 7 f5 DME &% PSCP #1 VSCP K FAZ
ERT  DME B I 5 51 V6 3 751 /5 A [\ B[]
PSCP H#, ZRA G A E X (F=4.562,P<0.05,3% 3),
T S REAA VG 1 J5 AS IRl ] VSCP \FAZ L2 R ¥ 0%
T2 X (F=0.376.,0.084, 3] P>0.05) . {5 REMTPE I 2
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E 2 DME 2 FStEMAmL/E PSCP.BCVA.CMT BIZ54L  A.PSCP;B.BCVA;C:CMT,

%*2 ARIDME A5ARNEAHEXEKEFREILL pe/mL

g ANGPTLA \ZEGF IL-6 IL-8
[M(P257P75)] (xxs) [M(st,Pw)] [M(st’Pu)]

DME 41 88970( 24094 ,112194) 92.55+47.65 94.63(21.55,267) 21.86( 14.18,42.39)
1 P R 1769( 1199 ,3717) 17.980+12.347 2.02(1.26,2.86) 4.94(3.66.7.59)
Z/t -4.283 5.839 -4.189 -4.179
P <0.001 <0.001 <0.001 <0.001

X3 [FARMALSEDME EERMBEELSHTK x*s
S T4 Omo H4F 1mo 4 2mo H 4 3mo H4F 4mo 59 Smo F P
PSCP 0.382+0.032  0.397+0.025 0.403+0.020 0.411+0.017 0.419+0.018  0.421+0.019 4.562 0.001
VSCP 16.636+£0.472 16.673+0.352 16.627+0.431 16.691+£0.559 16.827+0.571 16.827+0.533  0.376 0.863
FAZ TEI R ( mm?) 0.482+0.089  0.463+0.087 0.463+0.092 0.461+0.096 0.462+0.086  0.465+0.097 0.084 0.995
BCVA(LogMAR) 1.02+0.42 0.80+0.24 0.70+0.22 0.65+0.18 0.62+0.17 0.61+0.17 4.357 0.002
CMT( pm) 621.82+160.83 474.91+173.08 432.36+178.12 403.64+181.47 388.64+184.45 374.18+186.76 2.935 0.020

3.4 .5mo B PSCP 5 AL  {F S HRAI VT 1mo BF 55 4,
Smo B L4, 2 5 H A G145 & X (P=0.035,0.004,
0.001,0.001,0.026 ,0.013 ) , 2% B[] o PR 7 Lb 4 22 S5 2
TGt == L (P>0.05), W3 3, K 2, DME 41 & # TiE
SERAAPE S Tmo B PSCP Mt e i, 5 FEZe A L, R4
FEAAVE I Smo i DME f8 3% 2 BE SR I0G 2 Bl i i35
2.5 &84T /5 DME £& CMT #1 BCVA ik
DME 8 & vE 5 BEAI VG 35 117 5 A [F] ] CMT  BCVA H4s,
SRS E L (F=2.935 4.357 34 P<0.05) , {F4F
FEFAPE ¥ 1.2.3 .4 5Smo [ BCVA 532 LB A7 k3
(P=0.044,0.004 .0.001 .0.001 .0.001 ) , H:4x I [7] 9 7 Lt 458
FHTCGETF R L (P>0.05) , T HEMTTE 2.3 .4,
Smo [ CMT S5 k22 57 A G it 2438 L (P=0.015,
0.006.0.003 .0.002 ) , H:Axisf ] o5 19 5 AH Lo 4 22 4 L4
IR (P>0.05), W3 3,8 1.2, HES MY 1mo
Bf BCVA 2720 CMT F R B 8, 534 e, 3 41
FRAAVE Smo B A1 BH B 2 5, CMT &3 T /%,
2.6 FHHT L4 /5 DME 2EEKEFHEZN DME #
R VG 5 5 AN A F 8] 55 7K ANGPTLA | VEGF (IL-6
W A, 22 A BT B (3 P<0.05) , AR EFIE] 35 7K
IL-8 WAL TG it 22 B L (P>0.05) , S BT
3 4 Smo B Pr/K H ANGPTLA [ 4 i 55 FL£R A1 1L 22
HAEG 2% X (P=0.015,0.006 ,0.003) , F4% i [ 7% 7
B ZEF WG E X (P>0.05) , FEHHMPEE 1.2,
3.4 5mo BBk VEGF Bk B 5 564% , T 3 BRAN PS5 3

4 5mo W5 1mo WAL Z R H A G2 E L (P =
0.001.0.001,0.001 ,0.001 ,0.001 ,0.047 .0.023.0.015) ,
AR ] S5 P P 22 R TG L (P>0.05) , FESS
FEAIPE R 1.2.3 .4 Smo Bf 7K TL-6 ¥ i 5 ILLR A L 22
S EA S L (P=0.035.0.001.0.001 ,0.001.0.001) ,
FLASET R G  LE 3 25 4 T ge it 2% L (P>0.05) ., DME
2H R T 1 S A PE 3 1mo I 557K th ANGPTLA \VEGF %
IL-6 W TR e, L3 4, S5ILLRM L, i 5 B A Ve
- Smo By ANGPTI4 .VEGF .IL-6 T %,
2.7 BHMEE BT EESHTNEXESHT DME &
HAEH ST 1 % SE 6mo J5 VEGF 2R Al i X
{5 CMT Ak 48 X0 {52 TEAH G (r, = 0.716,P=0.013) ,
T FK T VEGF ¥ BB AR, CMT BT, 5 H R &2
B AR A A WHE Y TCAE e (P>0.05)
31itie

AL R, DME 417220 7 1 RS B
- 6mo 51k )= B 40 IS 5 BE B WS I, VSCP g A 15 hn S
FAZ A/ NS, 5 Zhe 20 BBF 545 R AR, I H.
DME 41 SBF RS 1 UEST RIS /5 PSCP B3 i W i
F e O ) B e o, P AL o v R B A BRI SIA R
S e NOBRAR S 2577 A= W B 6 AL 247 1) ( AGEs ) , AGEs 1]
5 M AL 0% AGEs PN Bz AZ AT 38 IAH DG4 it PR 3%
ST o a2 o5 E SN IN =10 € e ) 87 3 17 = W T X7
BEUIRE TR MUARI B2 72 4 VEGF IR I i i, 5
BEEE VRS PN A VEGE 235 [ P Bz 41 ifin — 490 190 s
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x4 [EAEMELS DME 2EEKEFRETK pe/mL
Bk B F 45 Omo H4F 1mo 4 2mo T4 3mo H 4 4mo H 4 5mo
ANGPTIA[ M( P, ,P.y) ] 88970 72097 57018 43021 34762 30104

(24094,112194) (16783 ,80372) (14653 ,66534) (12854,53761) (12456,45406) (10859,39176)
VEGF(&EiS) 92.55+47.65 32.81+£18.66 20.66+11.41 13.72+8.09 10.88+7.54 9.31+6.90
1L-6[ M(P,,P,.) ] 94.63 54.18 44.75 42.85 40.19 38.4
(21.55,267) (16.84,123) (7.68,59.74) (8.54,57.28) (7.98,55.38) (7.05,56.52)

IL-8[ M(Py ,P.y) ] 21.86 27.66 29.85 23.52 25.41 27.84

(14.18,42.39)  (15.43,73.96)

(12.62,44.84)

(13.40,40.80) (13.83,41.46) (12.85,39.01)

BRI , 78 I PN S AE F3 40 0 38 o e 400 1) 6 i A8 Py
R 20 B R0 B, T B0 A 3 R R UL, e 2 AL
JE Sl i Bl 4R, A B A s (BT VEGF 25 4 1T DL 35
DME B2 100 9 )68 it 5 3 3, AL mT 6 S 0 il VEGF ]
DAY /D 11 40 5 2 i s DA A P T A, E—
Wi FHt VEGF 1877 s i o5 v, & B VEGF o] L)
IR = A1 ) 200 ) XL 44 A 8 ) i 5 0 kg
BRI A4S, I ELASE JE R R R B A I 4E P A K R I AE e
ML AT RERREAE T AR Py

T 7R ANGPTLA 7K-F- 5 400 I FEE afn it f 1y A5G, H:
i H TR T B il vk AL B R ANGPTLA 5 1 0 i
30 PR 7 AH 5 14 JE PR AR T OSSR 1 20 K Ak | 748 2 3 i
A JE 1 T L3 B R Bt R DG AR
JRBR, S L P R P A /N BSR4 R T -1
(HIF-1) 7E Bl %0 00 9 B Miller 4 28 5 J5T 48 il v i AR &2
ANGPTLA FaRk 3G, 7] LUAE Sy B e AR 4 J5 ke 1fi, AH DG 1) A=
Pt . AN, Kwon %51 BB 5% % BLAE FI B VEGF
25T LANS /D> DME 85 W0 9 548 19 25 2K, Ik &2 TG
DKl i, 58 A W 5 Kt ANGPTLA 9 ik B2 % BE,
ANGPTLA 113 8 45400 o i TG 9 1A DX T AR 1E A 56, IR0
A ANGPTLA 1 Jiz B4 O 5 i Y (L o7 15 400, 285 & AR FoE 45
R ESEEMVE I 5 DME 35 K ANGPTLA ¥ JE T
R I TS BEAATE % 1mo IR M it B35, D I A B9 4%
SR DA 6 PR 23 TR UE S 3 S BRRCT PG 387 1T DA T B R S
PEFRERL

AWFFREE R R S AV 5, DME S35 BCVA
PR R CMT 3 R R, I T 9 A 7Y 1mo B 2K
Hh i, 5 Zhou %V I ST 45 R — 8, BEEMFR EAE
SC,VEGF J&51 3/ DR A 8 3K b 1) 22 7, HoAE AL
Tl J2 R M Y VEGF B IR I A5 P 12 40 it B it — 08 o s 5t
B, SRR ECBEA I REAA PG TR ) A A A T
VEGF 254, Bt —FPEHA M A E A, & VEGF 3k 1
(VEGFR1) F 55 AN Bk 1 (Ig) 45 #38 Fl VEGFR2
BYEE = R 26 DU Tg S5 #3FN 1eG 1Y Fe X, BT LIS
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