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Abstract

e AIM. To investigate the clinical effects of laser
photocoagulation combined with anti-vascular endothelial
growth factor ( VEGF) drugs at different time in the
treatment of diabetic retinopathy (DR).

* METHODS: A prospective study was conducted. Totally
120 patients (191 diseased eyes) with DR who were
admitted to the hospital between January 2018 and
January 2019 were divided into group A (treated with
simple laser photocoagulation, 30 cases, 44 diseased
eyes), group B (treated with intravitreal injection of
ranibizumab, 30 cases, 46 diseased eyes), group C
(treated with intravitreal injection of ranibizumab after
laser photocoagulation, 30 cases, 49 diseased eyes) and
group D ( treated with laser photocoagulation after
intravitreal injection of ranibizumab, 30 cases, 52 diseased
eyes). Patients in each group were followed up for 6mo
after the end of treatment. The best corrected visual acuity
(BCVA), intraocular pressure and central foveal thickness
(CMT) of each group were compared before and after
treatment. The situation of laser photocoagulation and
anti - VEGF treatment, complications and recurrence of
diabetic macular edema were observed.

¢ RESULTS: There was no significant difference in BCVA
or CMT among the four groups before treatment ( P>
0.05). The two indexes were improved at 1wk, 1mo, 3mo
and 6mo after treatment ( P<0.05). Besides, they were
better in group C and group D than in group A and group
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B at different time after treatment ( P<0.05). The BCVA
and CMT in group D were better than those in group C at
1wk, 1mo and 3mo after surgery ( P<0.05). There was no
significant difference in intraocular pressure among the
four groups before or after treatment ( P>0.05). The laser
parameters and frequency of laser treatment were lower
or fewer in group C and group D than in group A, and
lower in group D than in group C (P<0.05). The
frequencies of intravitreal injection in group C and group
D were fewer than that in group B ( P<0.05). There was no
significant difference in the frequency of laser treatment
or drug injection between groups C and group D (P>
0.05). There was no significant difference in the incidence
of complications or the incidence of diabetic macular
edema among the four groups during follow up ( P>0.05).
e CONCLUSION: The effect of laser photocoagulation
after intravitreal injection of anti-VEGF drug is better than
simple photocoagulation, simple intravitreal injection or
intravitreal  injection of ranibizumab after laser
photocoagulation in the treatment of DR. It can improve
the BCVA, relieve macular edema, reduce laser energy,
frequency of laser treatment and injection frequency of
anti-VEGF drug, with safety.
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Citation; Bi SS, Jiang T, Chen Y, et al. Effects of laser
photocoagulation combined with anti-VEGF drugs at different time in

the treatment of diabetic retinopathy. Guoji Yanke Zazhi(Int Eye Sci)
2020;20(4) :613-618

03l&

R 76 AL ) R AE ((diabetic retinopathy, DR) & R
o LI A8 T i, PR IO 3T A 1051 Ay L 32 B 1
HLID, ™ S R LI AE o L RO BRI R A
INVAYT DR B9 AT B, 35 BT A s K B i )™ 52 DR A&
FAFE AR AR DR 58 5E HT ) DR ( preproliferative
diabetic retinopathy , PPDR) 2R IE & VIO EE R
134 249 33. 3% DR B8 A= 1078 A i T w2, 7T A4
S AR RS P P S B B R B 5 0 A R R
HBOE A T-Be, %1 g 584y 35RO, B 52400 0 s i
JCOGERE T BE S 0 B 2R L | B BRE K e R o B 2 4 7
IR, SO B BEK i AR 22 AR A
SR B AE N A K B F (vascular endothelial growth
factor, VEGF ) 249 3% 55 4% Jls P 142 S 06 97 IR VG 06 28 97 380
DY ZTRFFAESS, VEGF 16 DR & A M,
WE PRI R F DAL T E BRRAS S MR AT {2 i VEGF &
TR 3T D) R 2 i A 0 M T O R B K i SR
FEIMAEEIERT BN M VEGE 3697 X DR A 5 2 A
o AU SCHE B BEEOGGEERE & B AR I N T 2 e
VEGF 259l FRI7 20 T B ali ot e st ™, A B B
TN, P BRI IR YT AT D BT VEGE 24 4 3% 38 1R s P 7 25 1k
' EXHYT VEGE BEA R YT 1Y B ML R 3k 3R,
G3FFE IR B B A J 1A 1 2 T AR A T BT A i A A
BBEK I EATHOEGEE nT 42 5 DR VARG A
MR OB IR AR A 2597 s T ot Y
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itk — LW DR B E 3T VEGF S IAYF B, A B 58 4
XA BEWIA ) 120 41 191 HR DR 4 B ITRTBEERF T, 4
WL Halibt VEGE W0t BE 1 i 2556 & 6 BE (Ot BERT
W2y OGHBEIGEZ)) IRIT, B7E R DR BE &6 97 2 {4
J7 1,

IBSELibpvN

1.1 3% AriEMEAr ST, HEEL 2018-01,2019-01 F& ek
AR DR 3 120 11 191 IRVERIFFEXT S FBEDLE 73R
Bl 4 4. A R 30 ] 44 IR AT BA 4l O CEEIGTT,
Hrp 5 13 1 19 R, Zc 17 ] 25 HR; 4F % 40 ~ 76 (-3
55.6+7.9) % BHIRH IR FE 5~ 18 (F1 10.4+6.2) a;
PPDR 15 ] 23 HR, & %5 1% DR ( proliferative diabetic
retinopathy , PDR) 15 1] 21 HR (3] PDR 10 ] 14 IR , & /&
PDR 5 1 7 BR) . B 453 30 1] 46 BRATHT VEGF 2454 3%
BRI SHAYT R B 14 6 21 BR 4 16 #1] 25 HR ; 8%
41~77(FH55.947.5) % s HiRIEHFE 5~ 19(F34 10. 5+
6.4)a;PPDR 16 1] 24 i PDR 14 i 22 8 ( E3] PDR 10
%1 15 MR, &= 4E PDR 4§ 7 1R ) . C 2183 30 9] 49 RATI4
JEOGEE G MR T VEGF 253 B R i 3 41697, Hrp 3 15
5] 24 B, 2z 15 5] 25 HR ; 4F-i#% 39~ 76 (F-34 55. 4+8.2) % ;
BRI TR 5~ 19(°F-19 10. 7£6.5) a; PPDR 15 1] 26 IR,
PDR 15 1 23 iR ( 5.1 PDR 10 4] 17 iR , &5 /& PDR 5 14 6
M) . D418 30 6] 52 IRFTH0 VEGF 2454 3% B (A s 14 5
Je SERBOCOEERAYT , A 5 14 1] 25 IR, 4 16 ] 27 R ;
AEIE 40~T7 (34 56. 18, 1) & s BRI HE 5~ 18 (3
10. 5+6.4)a;PPDR 16 5] 28 H ,PDR 14 5] 24 IR ( .1 PDR
9 {41 17 AR, =& PDR 5 %1 7 BR) . DU S MBI B AFHS |
BEPRIpFE DR 20 5 — R, 2 R IR GIT# E
X (P>0.05) , BA Ak, AR E B e B2 i 2w it
I B R B G R B B A R B

111 NERE (D) FFA BRI WbR | 4 Btk il
R4, 1l H <130/80mmHg, BEAL ML £1 & 1 <7. 0% 5 (2) Z8HR
JE R A, BROIR 2% Ot I 45 1E 2 ( fundus  fluorescein
angiography , FFA ) O 2% A T W7 )2 4 ##fi (optical coherence
tomography , OCT) #1125 PPDR .PDR ; (3) %1 5 H.0> V15
( central macular thickness, CMT) >250um; (4) B K5 2 TG
A HRECHI 5 (5) AL A 122 527 3 B 1A s 1 24 sl 400 oo e
TCEEARZEIR IR IT 5 (6) o OGHR (1 P R | A A A8
AR SR TR 5 (7) JEGIE BB B 5 (8) ¥ AT 5 4%
S B A B B R 2, e 2

1.1, 2 HEBRARAE (1) BRAEAIRERAMGG 5 (2) B IF BB
AP BB R B AL | v BB A I A A IR S
(3) B IR R 4 AR 45 R T ) B BURE BE K
i ) At R FR 05 5 (4) BRLAlbE PRI 5 (5 ) XA 3 [ R g 17
HERETAT ISR T AR ; (6) FFAEMR IR EE 2 5 (T) A
RETE MR #

1.2 7k

1.2.1 FRAE AW EL R A, HEbRFAREE
SE A FARY M F—RETE, (1) #MCLEERIT
ARHT 0. Sh & 7 FEmE A+ B i HR VBB , R AT 15min $R R N
1% DRI G5 5 R 1B , MK B FFA A A 45 SR AT O OL BER T,
FFA 378 S BT X DGR B AT BB AR M G EE , 0 I i
JE) 30 TETE 1 XA T JRy b e A R B , 43 2 ~ 3 Uk AT A I i
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T 1 FBEHEFBITHIG BCVA b

(X%, LogMAR)

2157 R %K JRYTHT RITIE 1wk RIS 1mo JRI7)E 3mo 1BY7 )R 6mo
A 44 0.38+0. 12 0.31+0. 07* 0.28+0. 05* 0.26=0. 05° 0.25+0. 03°
B4 46 0.39+0. 14 0.30+0. 05* 0.29+0. 04* 0.27+0. 04" 0.26+0. 03*
CH4 49 0.40=+0. 13 0.27+0. 04* 0.25+0. 07" 0.22+0. 05° 0.23+0. 05°
D 2 52 0.41+0. 11 0.25+0. 03" 0.22+0. 05° 0. 19+0. 06° 0.22+0. 04*
i), P, 0.768 0. 444 3. 426, <0. 001 2.353,0.020 3.851,<0. 001 2.305,0.023
ty,P, 1.277,0. 204 5.139,<0. 001 5.858,<0. 001 6. 140,<0. 001 4.093,<0.001
t, P, 0.360,0. 718 3.238,<0. 001 3.390,<0. 001 5.360,<0. 001 3.517,<0. 001
ty,P, 0.790,0. 431 6.081,<0.001 7.586,<0.001 7.659,<0.001 5.541,<0. 001
is,Ps 0.418,0. 676 2.853,0.005 2.489,0.014 2.720,0.007 1. 113,0. 268

T A AT RAEBOLEEER YT s B 414750 VEGF 29 BB (A AT C A1 ATHOWEEER SR T VEGF 25 BS R TE SR )T D
A ATHC VEGF 25 B Ml T 36 S SR WOOLEERTT " P<0. 05 ws [FIHIARHT, ¢, P, A 4 vs C 450, , Py A 4 vs D 4505, Py B 4 s

C#H;t,,P,:B2H vs D ;e ,P:C2H vs DA,

x2 BABHEEBTIERELRR (X%£s,mmHg)
205 MR %L IRYTHT RITIE 1wk VAITE 1mo VAIT)E 3mo 1BY7 )G 6mo
AW 44 18.35+3.72 18.36+4. 01 17.89+4. 13 18.01+3.78 18.53+3.92
B 41 46 18.41+3.83 18.42+3.97 17. 85+4. 31 18.21+3.97 18.43+4. 11
CH 49 18.45+3.76 18.53+3. 84 17.26+5.01 18.26+4. 01 18.63+4.23
D 2 52 18.51+3. 81 18. 63+4. 01 17. 63+4. 96 18.17+3. 65 18.57+3. 69

TE: A AT RAEHOOEEERTT ;B 4 ATP0 VEGF 2yW SRS IR SHAYT ; C 4L AT O LB BT VEGE 25 B s A i SR YT 5 D

Y ATPC VEGF 25 B M T8 36 e B IR O OLEERTT

WOLLEE, RAZ MK IR EOEIL, 8 567Tnam BHHOL,
EE B BEFL Sk o, 15 U X B BE X AR Dl 28, B o B v
M1 500wm* C” JE A% W AE 22 55306 EE , YL BE A2 100pm,
BEYGIFE] 0. 055, fiEfE 10mW, 58 B [ ~ [ 9OLEE, LU
P AR IR P €8 G B o ] PR S BRIR 1 (0 S 58 M B AT SRy At
P 0 B BE  GBE LA 200 ~ 300wm , iEH 120 ~ 300mW
BFIE] 0. 05~0. 25, JCBEREIFE 1 ~2 DGR 42, DL 4E = 4h
] 4 ZBRJE DA TIE RO C B, /NRE =TT 4R 08 i R Ok,
HEHNH T HBER N, ARJF 2~3mo 4 FFA, H TG
THE DX OB A I IS R R TR OO B, (2) B R A
WIS AR BT 3d 22 VD BSR4 R/ d, KT 0. 5h
02 5 FE N A P T IR SR HC I | R T 15 min ER R Y 36 4 IR 4% s
RIS, T BB D, 706G 28 7 16, B8 e At | A= BREL 7K ok 4
Ji5E 0 b AR RS T 4. Omm AbiEEL, T ELHRBREE VR Lem,
W 2 BT Sk E A B ES R IS S, ST ER S BT 0. 05mlL, iR &
S AL AT IR, RS A2 AU B R 2wk, RJE 1~
2mo A OCT,# CMT>400uwm PRI AT 3% B4 0 N 25 W) 1
S, C UL 3wk PN 52 4 00 9 5 306 e 8, B0 e
Iwk JE BRSNS N S TR BR T, D 4 AR 3 B IS A I
TS R BAPT 3wk JE AT A M B e

1.2. 2 MEIBHR  IAIT (WOLILEER/BPL VEGE 251E
B985 JGBEDT 6mo , WEE A5 2H BB 3 W I AE 7 1IE L F7 (best
corrected visual acuity, BCVA) (R & . CMT 366 &E fHt
VEGF IGI7 G O I K& AE & A 1% 10 T 8 B K i 42 1 40
(I)HWJﬁj\%lJﬂ:{é‘ﬂ?Eﬁ\{éﬁE 1wk, 1.3 .6mo % E bR
BB 1 26D 5 BCVA 45 5L 400 Fe /N3 78 fa Wb
(LogMAR) B34 T o34 o (2) MR« 23530 TIRIT R 3R IT
J& 1wk, 1.3 .6mo >R E £ fil =0 HR R H ) a2 HR R 19 A8 1k,
TR LN E 3 WHAIME , (3) CMT 2R JH OCT A A 3l
WU v [T PR €2 3R 1 Bz PN 0 28 o 2 21 4 )22 D 00 2

P BRSO DO S e i S i s, ARS8 2P D, T
1. 5PD 1E A ¥ BE oL M 5E CMT, ¥4 F ] — w3 9% 7 HR Bk
52 R, AR B E A I 3 I, (4)
JEOLEEFIPL VEGF IGYTIE ML il sk A C.D 4 B FH HOLE
BERBGRIT 280, AR RO AR I JEBEEUE BOLREE%
FE[ (BOLRE S x BRG] ) /6B AL OB R B il sk
B.C.D 4 BHEPL VEGF HHTIREL, (5) I LI id k&4
BE IR IR P2 BRES BN i | B2 R 1 B A
DR BB 25 555 S5 0R 97 A O 1Y IF RRE KBS L. (6) EBEK
Jib, BT R AT OCT A6 2 , WL Z M PR 9 P B B /K i &2 %
Z A RPN ARIE . OCT Ml CMT>170wm , 7] UL 3 5 0y
U122 b f R R S

Bi3t2F43HT L 0 SPSS 20. 0 Z b BB HE . TR %
BER A xs i34 552 00 B 500 1 A 0 0HE 1Y)
ZEHT , Z AL LR B R 5 22 008, i — 25 AL N A
A R L 455K T LSD -1 A5 56, THEICHERE R FAG A% HE
(%) F7 , 41 18] oA AT X2 K6 35 3% Fisher B DK 32 1%
P<0.05 AESAZIT¥E X,
2HR
2.1 £HEEHEFFBIE BCVA LLER JAIFHTG , WU BE
BCVA AL, Z 7 A G it B L (Fyyy = 15.752, Fyyyy =
19.095,F ., = 14.837,3% P<0.001) , J&J7 R, M4 B H
BCVA Wi LLAE, 2 R0 it = L (P>0.05) . 1GIT
JE AR R] DU ZH £ BCVA BRI RIS , 2R A 5
TH#E L (P<0.05) , C.D A EHIRIF )G A E BCVA
T A B4 ,D HBFIRITIE 1wk, 1 3mo BCVA LT C
W, EZFAESIFE L (P<0.05) , L% 1,
2.2 HARFBIFIERELE HITHE, A B EIR
FEHHR, 22 5+ TG T 2% 3 L (Fyyy = 0.219, Py, = 0. 826
Flyy=0.514,P,, =0.608;F ., =0.706,P,, =0.481) , L3 2,
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®3 BHEBEHERTHEIE CMT L

(XS, pm)

2157 R %k JRYTHT RITIE 1wk AITJE 1mo JRY7)E 3mo 1BY7 )R 6mo

AH 44 337.52+50. 63 320. 25+8. 26" 301. 45+9. 87° 286.81+8.41° 270.26+5.76°
B4 46 340. 61+49.75 320. 31+7. 96" 300. 02+10. 05* 287.63+7. 65° 271.52+6.01°
CH4 49 342.79+51. 54 308. 52+4. 73" 283.47+7. 56" 261.23+5.76" 258.45+8. 63"
D 2 52 341. 63+50. 96 305. 26+3. 52° 276. 36+9. 63° 250. 23+10. 14° 255.41+7. 36°
t,P, 0.496,0. 620 8.510,<0. 001 9.918,<0. 001 17.259,<0. 001 7.670,<0.001
t,,P, 0.394,0. 693 8.697,<0. 001 12.575,<0. 001 19. 021,<0. 001 10. 859,<0. 001
t, P, 0.209,0. 934 8. 839, <0. 001 9. 106, <0. 001 19.076,<0. 001 8.513,<0. 001
ty,P, 0.099,0. 920 9.255,<0.001 11.892,<0. 001 20. 397,<0. 001 11.772,<0. 001
is,Ps 0. 113,0.909 3.944,<0. 001 4.110,<0. 001 6. 648,<0.001 1.908,0. 059

T A ALLATRAEBOEEER YT B 414750 VEGF 29 BB (A AT  C 41 ATHOWEEER SER T VEGF 25 BS I TE SR )T D
HATHL VEGF 25 Ml T 30 = S SR OO LEEIRTT " P<0. 05 ws AR, ¢, P, A 4 vs C A0, , Py A 4 vs D 50, Py B 4 s

C#H;e,,P, B vs D se,,P:CH vs DA,

4 BEREWHIENS VEGE BRI S Fts

415 B BOLRER(mW)  OEREECR(N) HOLRERCEIE — wmomci) ssidstodo)
[mW/ (ms - pm) ]

AN 44 436. 35+20. 65 2176. 86+40. 63 1.79+0. 31 3.51+0.37 -
B4 46 - - - - 3.46+0. 47
C4 49 368.61+16.23 1932. 56+26. 25 0.57+0.23 2.63+0.17 2.23+0.33
D 52 330. 75+30. 67 1875. 26+30. 45 0.49+0. 13 2.54+0.34 2.12+0.23
F 42.243 21.591 46. 966 32. 887 37.987
P <0. 001 <0.001 <0. 001 <0.001 <0.001
t,P, 17.676,<0. 001 34.784,<0. 001 21.674,<0. 001 14. 986, <0. 001 14. 835,<0. 001
t,,P, 19.410,<0. 001 41.509,<0. 001 27.533,<0.001 13.375,<0. 001 18. 245,<0. 001
ty, Py 7. 684 ,<0. 001 10. 101,<0. 001 2.167,0.003 1. 666,0. 098 1.952,0.053

A YL ATRREEFEOWEEERYT s B 41170 VEGF 2543 B (R IE FESHAYY ; C 41 TS5 BB T VEGF 29938 (R s = 5HAY7 ;D
2 ATHL VEGF 25 W3 IR s i 36 J5 IR O CBERYT o BRIFEZ5IRE S e, , P A 4 vs C 45, , P, A 4 vs D A 5¢,,P,:C 4 vs D 4,
(féﬁ(i’\@(tl P B vs CHse,,P,: B4 vs D se,,P,:C 4 vs DA,

x5 BHBEHEERBRER R (%)
25 AR %k R 3 = AR P& EREERRT i A RAR TR IR AR At

A 44 2(4.5) 1(2.3) 1(2.3) 2(4.5) 1(2.3) 7(15.9)

B 4l 46 3(6.5) 1(2.2) 2(4.3) 1(2.2) 0 7(15.2)
CH 49 2(4.1) 0 0 1(2.0) 2(4.1) 5(10.2)

D 41 52 2(3.8) 0 1(1.9) 1(1.9) 1(1.9) 5(9.6)

X - - - - - 1.403

P 0.242 0.521 0.791 0. 840 0. 584 0.705

T A AT RAGOELEERIT ;B 414750 VEGF 5B B IR IR TE BHIAT 5 C 4L ATHOWLEES SER BT VEGF 259 B R I 51677 ;D
L ATPC VEGF 25 BB I TE 6 5 IR WOWLEERYTY . — R Fisher BiUIHEARTE

2.3 RMAEERITHE CMT b GITHIG, U4 %
CMT th 38, Z R A G F B L (Fyyy = 18.044, F ) =
21.725,F ;= 15.765,3) P<0.001) . IGJ7 i, 4R &
CMT WPR LL#E, 22 B G L (P>0.05) . RI7)E
ANIR B[] DU ZH £ 3 CMT 9 80R Y7 ARG, 22 S YA it
2R L (P<0.05), C.D 4 EBHIRYT G AEEE CMT ¥y
8T A B 4l,D 4 HBHFIRITE 1wk, 1 3mo CMT KT C 41,
SA G E L (P<0.05) L& 3,
2.4 HABEHNBMI VEGF BT IERILLE A.C,
D 4B EHOLRE & DI EUE WOLRE % OB IR %L
i, 25 A/ K1 2F B L (F=42.243,21. 591, 46. 966,
32.887,1 P<0.001) ,C.D 41 B EHOCRER SEREE I
FERE % SR BT A 4, D AR E HOLRE = |

616

SRR HOLRE R E ML T C 4, EZRBASITEE
X (P<0.05), B.C.D BEBIEMARE T4 RELE, 22 57
G123 L (F=37.987,P<0.001) ,C.D 4B HIEZK
BT BAH, ZRHAZRITFENX(P<0.05), C.DHR
BB 25 R B i, Z R B RG R X (P>
0.05),UW3k 4,

2.5 RABEHELEHERLE FUMME, UL R E LA
R B TR 1 PR PR I 2 A S IR T AR G Y O R
iE I AE AR A, 2 RS 2E T L(P>0.05) , L
*5,

2.6 REBEHEPAKMELBERILE FUIWIHE,A B,
C.DHBHEEREKME K75 K 3R (6.8%) .4 R
(8.7%) 2 MR (4.1%) 1 IR (1.9%) , 2R LG iH¥ 53 X
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(P=0.455) , H¥Ik A TRIT G 3~5mo, THL VEGF £j4)
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