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Abstract

e AIM. To observe the effect of panretinal
photocoagulation ( PRP) combined with anti - vascular
endothelial growth factor (VEGF) drugs in the treatment
of severe non proliferative diabetic retinopathy ( NPDR) ,
and to investigate the influence of the treatment on the
prognosis of NPDR patients.

e METHODS: Totally 120 patients (227 eyes) with NPDR
diagnosed by fundus fluorescein angiography (FFA) and
optical coherence tomography ( OCT) were randomly
divided into observation group (60 cases, 112 eyes) and
control group (60 cases, 115 eyes). Patients in the
observation group were treated by PRP combined with
anti- VEGF drugs, while patients the control group were
treated with PRP alone. The clinical efficacy and
complications of the two groups were compared. Before
and after treatment, the best corrected visual acuity
(BCVA), central macular thickness ( CMT), levels of
serum VEGF and angiopoietin 2 (Ang-2) in the two
groups were analyzed.

e RESULTS: The total effective rate of the observation
group was significantly higher than that of the control
group ( P<0.05). Compared with before treatment, BCVA
of the two groups in the time of 2wk, 1, 3 and 6mo after
treatment improved significantly ( P<0.05). And the BCVA
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of the observation group at each time point after
treatment was better than that of the control group ( P<
0.05). Compared with before treatment, the CMT and the
levels of VEGF and Ang - 2 in the observation group
decreased significantly starting at 2wk after treatment ( P<
0. 05). While those in the control group decreased
significantly starting at Tmo after treatment ( P<0.05).
The levels of VEGF and Ang-2 in the observation group at
each time point after treatment was lower than that of the
control group ( P<0.05). CMT of the observation group
were significantly lower than that of the control group in
the time of 1, 3 and 6mo after treatment ( P<0.05). There
was no significant difference in the total complication rate
between the two groups (P>0.05).

e CONCLUSION: PRP combined with anti- VEGF drugs
could effectively improve vision of NPDR patients,
alleviate macular edema, and improve the clinical
efficacy.

e KEYWORDS: severe non proliferative diabetic
retinopathy; panretinal photocoagulation; anti - vascular
endothelial growth factor; macular edema
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(NPDR) [ 57 R St Fe 3 T 550

FiE B 120 B 227 HR 282816 2 IR R 1l 48 1 52 (FFA) Fl
Fe2E AT W2 5 (OCT) K& 5412 19 NPDR £ & B HL
R EE A (60 ] 112 HR ) FIxf BE4H (60 7] 115 HR ) , Wi
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FARE,
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1 VEGF M Ang-2 /K38 (P<0.05) ,CMT 7834897 5
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R PR A0 Y B 9% 25 ( diabetic retinopathy, DR) J& —
Tt ELA AR S P A P IR JEC R 22, Sk W PR A Bl L 2 vp
B EAY R, I PR b DL BT A= 1 B B AR
# DR 43 AER45E % DR (NPDR , A H 000 0 8 A= 1 45 )
FBEFEPE DR (PDR, E H BURLRG 5558 24 %) ', DR 7]
SR BT RS BB K ) T R
BRI, I R A R H R, A
A (PRP) A M JE G RIAYT DR BUE SO k2 —, EE &
JHT 4 91 & BEAK b (9 7 B DR, £0.45 NPDR a5 4% /= . 4
DRY, HIEE AW R, PRP RIGNA 1/3 BFH B
A5 0 A R BB A 38 A e b s o), L 2 4 % B B AR R
OO0 JIEEFE 7% BRI P S5 0 R B AR s S a4
WA HF (VEGF) 259 & —Fl#i i DR IR Y7 773X, XF
BEPR IR E K i A R, A oY £ B MK
PRP BXAHT VEGF 25917697 DR A ¥7 5% S %t /8 3 s /Y
FEM T FLI R B A A
1 X &EFMF*E
1.1 X% #2013 -06/2016 - 06 1 [6] F& B i 34 1)
NPDR 4 120 #] 227 HRFE R I 4, 4 FR B AL B 3%
A RS AN HR2H . WA 4H .60 4] 112 AR, o iR
B 8 i, BURR £B 52 1] 55 35 ], 4 25 il ; A% 38 ~ 60
(F#4746.3+8. 1) & BEPRIIRFE 3 ~ 14 (CF3 7. 643.2) a;
IRRE R K b 42 W, B 70 B ;SR JH PRP BE & 4T VEGF
Z5YNATT . NTIRZH .60 6] 115 HR ;8 pR s 5 461 SR
B 55 Bl 3B 32 i, 4 28 1l AR 41 ~ 61 (P 46.9+
7.8) % s HEIRIIAFE 2 ~ 15 (1 7.743.8) a; REE T BEK
fif 38 MR, FEE 77 R 5 B4liFT PRP JAYT ., WAL B 5 MY IR
R R TR ¥E L (P>0.05) , AT [k,
AHFFT 2 PR BEAe 2R 51 2 WAL UE , R KK B S A TR
111 ANERE (1) MR 2014 450 D FR 96 00 9 5
ARSI A 0O R IR A &5 (FFA) #5120
NPDR, 2624 A0 W12 $1 35 (OCT) 46 25 1 =2 A 1 15 5K
Jifrs (2) ¥ FEFE NPDR H. & JF B BEAK b, 7K b 5 2 Jg
o B R EBE UL AR A EOGIRYT FET VEGE 1Y H81E; (3)
AN RTA AT H B IR B IR
1.1, 2 HiBRERE (1) AR R == E ThEEA 4
IR 55 4 B 5 (2) B ITF B IR BHE , i BIR |
FAME R RIS A7 I AH S Pk B B A M o B 30 AL 4
(3) AT HAA SR G e B ) R S 25 A R 5 (4)
A FAREE B KA A8 FH 25 P33 0K 5 (5) KR BETE K
SEERIAYY , kiR s R A AR R

®1 WARKTHLE iR (%)

Eibll R % B3 CES T

h{lE =%4: | 112 77(68.8) 26(23.2) 9(8.0)
X HE 20 115 53(46.1) 38(33.0) 24(20.9)

VE WAL R PRP 6430 VEGE 25403697 s 4 IR 4L, 24047
PRP JA77
1.2 Fik
1.2.1 8% WA LELT PRP BT Lwk 3% 35 (A8 9 1
ST VEGF 2593697 ; X R 4T PRPIAYT . (1) BEHY
K N ST VEGE 2590697 < & BUM RMAE , 48 ] £6 iR
VR 25 TR ik FIR V20 A7 22 1T R B (15mL = 75mg) 5 # R TH 25
BT ,0. 25% 5 4k B AL R vp R 45 A R JC IR ImL T
S5 306 TESHER S, TR I A 2 3. Smm Ab (1) IR A
ST HE S A L DFLRSE T T 1 B AR P PN R A U R R BT
(10mg/mL)0. 05mL; 7T 5 56 56 J5 L) J0 T 1 A 485 F 3 1 5
F.3 ~Smin, IRAR EIRF (3.5¢:10. 5mg) R, (2)
PRP J&JT  RBIH AT FFA Koy, W28 T 7 IX R/ %¢
B e X B sl ko £ B 5 48 2 B 6K Vitra IRIE I
JEHL, EBE PRP J5 3K, IS 5 4053 51 3] 4 A G2 BR8] 1135
) X IR A R 532nm 19 B S G HOHE G B, B8 1 WK,
FEER 4 W ARG RS PLE S IR O IR BT R BUR . BOES
BO%E OGHEE AR 200 ~ 500 wm , fE & 200 ~400mV | BB
] 0. 25, WiZH PRP 24 WL Jr & —34,
1.2. 2 MEIERR (1) RJF BT 6mo , WLEE T L1 1 Ik R YT
RUKTERIE RGN . (2) RHTSEARSE 2wk, 1.3 6mo, K
FH I BRAREA ) 246 25 B A 97 IE AR J1 (BCVA) |, 45 S 5 4k
N LogMAR #7747 K 5 9 43 15 R FH OCT 3000 ( 48 ]
Zeiss N ) BT HR R B BE X AG A |, /5 85 B2k M St DR
Ty BT BB UL R (CMT) |, WEE 8 B DXV 32 R A 1
%ﬁﬁ%ﬁ@%j‘ﬁlﬂl%ﬁ%ﬁ{y( SN Topcon N ) AT HR RS 1
5, SRR AE PR A DO I 3 ot S5 1 0 5 A B T Jok
3mlL, 2 JH I B0 28 W B ( ELISA) ¥ #E 47 113 VEGF M Ifil
A ME 2(Ang-2) /K ( VEGF , Ang-2 ELISA K5 il
RA G A LS AR A R AR .
1.2. 3 MrdrE (1) BEBREKMFEEE . CMT 145 ~ 170pum
RHIE &, 171 ~ 250um R 58 B2, 251 ~ 400pm A 1 FE
>400wm >k 5 E L (2) AR E IR IS K A KA h AR A VE Y Y
B WA IRYT R 6mo SIRYTHT LG, EBEK M B i
IR LIRS Il 4 TR RS A8 i A 2 T DA B )
PR 2 AT UL b B AL IRIT R 6mo 5IRYTRTEL 4 TR K
WA 1 TLL s IR E B 1 AT R IRYT R
6mo SIAYT R EL 4 I AR IR A8 ¥ J6 A8 fb 58 i & W TS
BRI, BARCE = (WA / BIREx100% ,
Geitaf b 2R A SPSS 17. 0 G824 5 dE A7 88 43
Mo THE BRI LI bR ifE 25 (x s ) Ko, 41 [R] K B[]
2557 OISR 2 0 et 5 1 5 25 40 AT, 2 P 45 sl [) 5 7 7
PR ] LSD— #6586 , 28 17 45 1sf (1) 5 B SR FH A 7 B AR ¢
FEB 8 (% ) B ELECR I K5, P<0.05 Rn2255 HA
Gt FE X,

2HER
2.1 MAIRKITEE® AR5 6mo, WE L] H KA %L 103
R, %o AR ZH A 2091 R WRER4H I A SR (92. 0% ) 1

BETXIA(79.1%) , ZRHHIM¥E L (¥ =7.522,
P=0.006),0L#%& 1,
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2.2 W4HATTHI/G BCVA 1 CMT tbB Wi 4H 1A A K 4%
I [E] A BCVA LU 2 S A Gt 38 S (F y =5. 930, P =
0.036;F,;, =12. 178,P<0.001) , F5IAJ7 AT, WL AR
J7JE 2wk 1.3 6mo [ BCVA 1 0% | 2 5 X8 it
B Y (1=18.407 33. 130 ,24. 390 ,22. 087, P<0.001) , .34
J7 S5 A BFIR] S BCVA BB Ax) IR A oo, 2 SR A Ge it
2 (1=7.533.17.013 5. 963 7. 285 ,P<0.001) , M4
A1) LA B 45 BFTH) 5 CMT e 2 R B RIT %8 X
(F=18. 147 ,P<0. 001 ; F,,,, =25.208,P<0.001) , 5if
FTHT LA EL VAT G 2wk 1.3 .6mo CMT 34 1 35 41X
ERWE G L (1=23. 474 13. 528 14.955 |13.217 ,
P<0.001) , X HB4LIAITIE 1.3 .6mo CMT 4 18 FR#AK, 22 5
WA G X (1=4. 857 8. 153 7. 341, P<0. 001 ) ; W52
K CMT 7EI8Y7)E 1.3 .6mo B B AR T-XF FR4H | 25 S 3
it X (1=7. 389 7. 560 6. 365,P<0.001) , W72,
2.3 MARITHIENE VEGF #1 Ang-2 /K FEEbE M4
2H 8] DL F2 4% 1A 5 VEGF Fll Ang—-2 M4 22 F I E 48112
B SL(VEGF: F = 13.425, P<0.001; F,yp, = 15,162, P<
0.001;Ang-2: F,; = 13.302, P<0. 001 ; F,,, = 14. 490, P<
0.001) ., 5iAYraT LA, WAL AR YT J5 2wk 1.3 .6mo [
VEGF fil Ang-2 /K F-H B E T, 25 WA RIT¥E X
(VEGF: t = 35.779 ,51.292 . 63.565.75.568, P <0.001;
Ang-2:1=26.674 41.270 47.177 .51. 584, P<0.001) , %}
IBALIEYT I 1.3 6mo L7 VEGF & Ang—2 /KF 3% T %,
2R A it 35 L (VEGF 1= 13. 602 ,35. 523 53. 224,
P<0.001;Ang—2:¢=10.112.30. 754 ,36. 654, P<0.001) ,
HIREA IR YT 5 45 A] 55 5 L7 VEGF ) Ang—2 7K1
AR TR, 22 R A G258 L (VEGF 1 =6. 159,
7.324 7.173 6. 406, P<0.001; Ang—2:¢=5.483 6. 119,
5.463 .6.256,P<0.001), L3 3,
2AWAHERELEEBRSHT WA EFH TR EFHH
I7, RREUTAS R MR N 8 1] 8 MR AR A AR AR
FeIF B AE LR AR N R T 4 1 4 R AR EOCHEE X 3
i3 AR, e RAA TR T 1 5] 1 FR ;%o R ZH AL R 3 13 4] 14 R
B R AT RAE A FE IR P T 3 451 3 HR 400 IR0 it
TCHETEIX 5 1] 6 HR 5 H AL I 7% 2 491 2 HR, Stk A&
TR 2 ] 2 HR BRSO 1 ) 1 R, WELLH 5 X PR LAY
FERE R0 T.1% 12.2% , 2255 K5I E X
(x*=1.641,P>0.05) ,
3 iit

DR 2 4 PR 975 f5 25 10 IO S B 4 A B 1 r 80 14 IR 38 O
KA, H R TR I ECE R BT il Uk I8 A
FEN R W R HET2ER 36 {C BRI B
HHAA 173 778 DR, Bl T O IR B H 25 4
% DR MR A BB W, B DR #5 R 15 2 KB | IE
WRMIATT , TIAR 2 1t J B A ™ B DR Bl = fa 38 AE A DR, it
A PR R AL b ok 3 B
I, R 2 W IR BRI DA i 5K AE 28 DR i R = G
e 8

BOCEEE Y TCIE R PRP if 2 How 0y OG5 H AT
ME—WEIFSEX DR ARG T kS, eI R L PRP B
Iz R AT PDR BYIGIT, IR RS T s A R, &
[ 2014 4ERLH DR G IRI2Y7 48 B 48, PRP IS H T
A I B A9 ™ B DR, B E A NPDRY, {HL .4l () 3%
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&2 WAKBITHI/E BCVA #1 CMT tb& xxs
20 531 AR %4 Fisf ] BCVA CMT( um)
MEEH 112 IRITHT 0.3920.06  337.20+43. 69

JRITIE 2wk 0.2820.02%° 310.34£37. 58"
JGIT)E Imo  0.25+0. 03 270. 45+28. 60™°
JBITIE 3mo 0. 18+0. 03" 253.32+40. 18"°
IBITIE 6mo  0.21+0. 05" 266.25+36. 31"°
XTHEZE 115 BRI HT 0.41+0.09  331.08%46. 55
IRYTIE 2wk 0.30£0.02°  325.60+48.20
IRITIE Imo  0.29£0.05"  303. 74238. 43"
JRITIE 3mo  0.24+0.02"  288.91+30. 16
JRITJE 6mo  0.26+0.04° 293.75+28. 40°

W OWERA]  SR ] PRP B &40 VEGF 25 W1i497 ; W R4, a4 fT
PRP JA97 . P<0. 05 vs JAYT R ;P<0. 05 vs [R] A [A] 456 HR 24

=3 WHBITETEME VEGF #1 Ang-2 K ELLE

( x+s ,ng/ml)
451 AR % fist ] VEGF Ang-2
WEEH 112 TRYTHT 65.74+8.01  35.70+5.46
JBITIR 2wk 33.60+5. 12 18,234, 27
JAIT)A Imo  21.3324.45%°  9.05x4. 11%°
JGIT)E 3mo 11,504, 175 7.26+3.30"°
JAIT)E 6mo  6.63+2.09%°  7.08+2.16"°
XTHEZH 115 IRYTTHT 67.08+7.32  33.9446.01
VBITIE 2wk 65.40+6.90  31.80+7. 12
JARIF)E Imo 54, 11£7.14°  26.55+5. 03°
IBYTIE 3mo  36.79+5.48"  14.40=3.21°
JAIT)E 6mo  25.07+4.25°  12.18+2. 10°

0 WS4 . SR PRP B4 4% VEGF 25903497 ; % R 4H . s 447
PRP J397 .* P<0. 05 vs JRYTHI ;°P<0. 05 vs [F]H[] X B4,

Seirr W EA —ER R, X B R B DR ARG
PN REMREZ I A T4y BEAR i AF R B 58 & B, VEGF
S50 T M B DhRE R | S 208 A 1 B R R
BEAK i) T 1 BRI L A9 BT VEGF 2590 1 G
37 DR AH 7, IR ARG IE A , BT VEGF 259 76 (847 Al
TACSE R DR a1 H B K b R 3 R g O T B RCRAE T O R
Jriel D ARG AE B MBS 1 I PR A SR I B
F X IR H L3R 97 )5 I BCVA [ CMT 559497 /i
WL 0 PRP XG4T VEGF 25903497 NPDR J7 35U
T 44T PRP JAYT , E BRI AT & AEMS I W 235 NPDR
BE RIS AR BB K I, MCE M M BT BE . BT PRP
2L H RS 4ERE DR BE MRS, W ASE R
ZIR ST 5 P VEGF 259 AL RERS IR 5 Ml 3840 77,
O R A e e AT TR AR Y, R, Bt
VEGF 25455 PRP nl GB7E—E R B BAPMEAENT, AT
%R I R BRI RS LA R

DR J& T4 MR 7%, VEGFE A2 1 1 90 JIE 8 A4 1l 4%
A DR M B R R HLG 2 —" IR LR, BR N
VEGF 7KK, 25 R 3L K R 5 1AL (%) VEGF KF- T i Al
VS R TR A AT A A i A DR A A 4 A B
M5 KA ki B T, 2495 T A B 38 AR Jis i, T 5[ /e 1y
I 2 PP A D B S O T S Ay B4
KU Ang-2 BE—Fh P R g R A K T, 5 VEGF
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20T R o AR B TS i SR O, AR T I
MR A AUBAR 5 AR5 38 3 B 15 L% 38 W3 41 4 1 R
KA ARTOW 22 5 WG o Hh B IR A TR T v 1 00 7T g
J2 TR SRR TS, 1R I 20 012K Hh BT R ZH v ) 3
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