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BB BRI I A e K BHL2E ( CRVO) J5 & A B A il A
FOCHR (NVG) Bl 2R, 7E FL Al b As g fi s A
J5 ik e 2016-02/2020-03 3k e HRBHICA Y 483 1] 527
iR CRVO I R R Rl 5 2021-06, 4811 CRVO &
JENVG ENL, RIZHE Logistic 115434 CRVO J& %
A NVG PGB 2, AR A& FS X 2 [0l R A 2 CRVO
J& & NVG RS T A5 B Hosmer—Lemeshow ( H-L) £
¥ SR H TAERHE (ROC) MR L TEM S A7
LR EHIU 15 6] 23 IR, BEVT 15~ 64 (47X 35) mo,
Hidr 70 41 86 HR & 4= NVG(NVG 4H) ,398 ] 418 HR A& %
NVG(AE NVG 4) . 181 730 B 45 R WoR dk i & CRVO |
K2 10P = 18mmHg 5 L% | 15 YK SEI2 I A X i FL
BB (RAPD) = 0.75logU , 15 K 512 I #L IR AL
(UCVA) >0.30( LogMAR) & CRVO Ji % 4 NVG B fE ke K
% (P<0.01) , 3T VEGF JA¥7 & CRVO J5 &K NVG [
2 (P<0.01), CRVO J5&H: NVG o KU T #5575 5 A7
BIFIMTE T (H-L K56 P>0.05) DL A 50 (4T i
TR 0.877,95%CI:0.830~0.924 , RIFE Ky 84.3% , 4% 5
9 88.9%) , #E— Ry EFMIE AL H CRVO 5 &4
NVG I A6 K 5 43, B2 T i ALK 0.844 (95% CI.
0.790~0.898) , RHE N 78.6% , K5 7 JE N 87.4%
2538 . B A CRVO B 2 i) 0P = 18mmHg , & IfiL &
HIK L2 I RAPD =0.75logU | & K 512 if UCVA>0.30
(LogMAR) ¥t VEGF 75 CRVO J5 &4 NVG % UJ tH
K, HE I A ST TR AR AR ELA 5 ) TR RURE
SRR AR < AL D00 A v i K B 2 5 3 2 LA PR T OB IR 5 A
% ; Logistic [A11H ; o0 AL 41
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Abstract

e AIM: To investigate the risk factors of neovascular
glaucoma ( NVG) after central retinal vein occlusion
(CRVO), and to construct a predictive model.

¢ METHODS: The clinical data of 483 patients (527 eyes)
with CRVO admitted to the Department of Ophthalmology
of our hospital from February 2016 to March 2020 were
retrospectively selected and followed up until June 2021.
CRVO combined with NVG were counted. The risk
prediction model of NVG after CRVO was constructed
according to the regression coefficient of risk factors, and
the Hosmer-Lemeshow ( H-L) test and receiver operating
characteristic (ROC) curve method were used to evaluate
the prediction model.

¢ RESULTS: Fifteen patients (23 eyes) were followed up
with 35 (15-64) mo. NVG was happened in 70 patients
(86 eyes) (NVG group) and no NVG was happened in
398 patients (418 eyes) (non-NVG group). Regression
analysis showed that ischemic CRVO, IOP = 18mmHg at
the first visit, hypertension, relative afferent pupillary
defect( RAPD) =0.75logU at the first visit, uncorrected
visual acuity (UCVA) >0.30 (LogMAR) at the first visit
were risk factors for NVG after CRVO ( P<0.01), and anti-
vascular endothelial growth factor ( VEGF) therapy were
protective factors for NVG after CRVO ( P<0.01). The risk
prediction model for NVG after CRVO had good
consistency (H-L test P>0.05) and discrimination (area
under the curve was 0.877, 95% C/.0.830-0.924, sensitivity
was 84.3%, specificity was 88.9%). The predictive scoring
model was further constructed, and the critical value of
NVG after CRVO was 5 points, the area under the curve
was 0.844 (95% CI.0.790-0.898), sensitivity was 78.6%,
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and specificity was 87.4%.

¢ CONCLUSION: Ischemic CRVO, IOP = 18mmHg at the
first visit, hypertension, RAPD =0.75logU at the first visit,
UCVA>0.30( LogMAR) , and anti-VEGF therapy are closely
related to NVG after CRVO, and the predictive model
established on this basis has good predictive efficacy.

» KEYWORDS:: central retinal vein occlusion; neovascular
glaucoma; risk factors; Logistic regression; prediction
model
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A0 ) i e g Bk BH 2E ( central retinal vein occlusion,
CRVO) A& A o R I 55 718 =2 5 575 5 U 198 400 IR B
PRI, AT | R P B SFe a7 A A5 B BRE K b R A=
M, 558 A4 14 % 75 6 R (neovascular glaucoma,
NVG) BIRAFAEBE VIR ZR , Wi AT 2 W5 o 5 0L M i 43
S DK BELZE |~ 000 190 155 Dk BHL 26 L4, CRVO &4 NVG
R XUBS: BT S B0 > NVG = — Rl e I B0E Tk & 5
FCHR , 5 T HOEHR Y 3.9% , LRI 5 AR NI Ak % A 87 A
A A IR N H 1 5 R, H R NVG TR 80697 7
2, PR TR T U LOVA L, e 4] S BURAE
SENREMTEL ™ T CRVO 4k% NVG G IN % A
BRI NVG XU IR BT i it , LAEZE NVG
P S8 Tl AR SEE R CRVO J5 KA NVG 19 f (K]
FOF R, TR | LS B R = W 2 S PEAS NVG XU
4 NVG Tl i (g K
UBSEEi1b-Rr
1.1 & HHE 2016-02/2020-03 T B IR BRIE (1 483
1 527 MR CRVO [, A ABRHE: (1) IR & LR UL
B I/ 38 %2 (iris fluorescein angiography,IFA) 5% G E RIS
L% & %2 (fundus fluorescein angiography, FFA ) PR B
CRVO,f¥4 CRVO 2 WibrifE 5 (2) 5l CRVO. HEBRAR
THE 2 (1) A0 o) e ik BEL 28 00 o0 5873 S i Dk BHL 2 5 (2)
UL Z AT AT X 1Y B3 1A N 5T VEGE B B2 [H]
BT B AR 5 (3) WS I & AT 65 2k il 89 ok 5 i
P fa AR AR 15 (4) MBS, XU CRVO,, Jir A R84 B
Vi 2021 -06, 8 113 [H] & 4= NVG 15 B, NVG 2 Wi br
WL BT AT A B IFA FFA K2 42K H i
RREHT P A 8T A i 4, HOBR N & (intra — ocular pressure
10P) J+&>22mmHg,, AF5RC 2t TR ZE 0L &
fitife, BE WG EIFEBER S,

1.2 Fik

121 ARAE  WEEEER MR KPR E% . CRVO
AL (il B AR G AY ) T OGHR L A (I
F BB PR S R I0LRE ) 4 R s R 0 5 25 5 5 IR
iz i AR ER AL 17 (uncorrected visual acuity , UCVA) NER/N
LI TOP 15 U2 I AR X P 1 AL A% A BB ( relative
afferent pupillary defect, RAPD) | B 5E 7K [l L 4 J5 v oo JE

BE Pl 4 N B2 A K B F (vascular endothelial  growth
factor, VEGF) J&97 , TARIGIT (M BEOLEEAR BEIRIAE
EEAR) . BRIMA CRVO % SN FFA WLELE] = 10 LA i
PR ICHE R X7 . RAPD 2 % SCHK [ 8] A9 5 1 I &2,
UCVA R NRIEFMEREZ AT AT E RS
FRUEXTEC 1 K0, TOP SR H Goldmann ZUHR 11 42,
D0 S Aot 25 2F 2 J2 L i ] Spectralis — OCT A6 2% A #%
bR
1.2.2 BRI ST B RHI AL E CRVO J5 &4
NVG GRS 2 B A G RN A Z A E Logistic [H] JH 45
AU, MR Logistic [mIIHARRY i HAT e 127 5 S o5 1) i 1]
U ZR BT 4318 (Ot 1m0 09 R 40 B/ Il U R $hx 2, DU 4
ABUBEHEUE ) , #57. CRVO J5 &4 NVG FFAEEAS SR
Hosmer—Lemeshow ( H—L ) #; 3645 5 T (O 75 & B, 2 ik &
TAERE R 2k (receiver operator characteristics curve, ROC)
TEAS AR AL T A R4 RE

Beit2E 50 R G122 304 SPSS25.00 #4740 4T,
THE ORI x+s RoR, WAL (] L3R ST AR AR ¢ K50,
THECHRILA n (%) For, A LECSRAX KR, ZHE
Logistic [A1J443#1 CRVO J& &4 NVG &R %, ROC 43
HriuAss A 5 CRVO J& &4 NVG B E, P<0.05 A 2
SAEGI R,
2HR
2.1 CRVO FE& 4% NVG EEZSH CRVO 34 483
1 527 HRHp 215 15 1 23 BR, Bl 15~ 64 (74X 35) mo,
4 468 1] 504 HR 235 70 91 86 HR & = NVG(NVG 4) ,
398 fi] 418 HR A &A= NVG(JE NVG 4) . PHALAFE# 43 7 He
B2 BA G F R L (P<0.05) ,NVG 4 i 1% e i 28
CRVO M B W2 I RAPD W46 s 1 a2 i 10P
B FAE NVG 4 (P<0.01) , X EL 2 I UCVA 2 T3E
NVG 4 (P<0.01), #it VEGF Ik Tk NVG 4 (P<
0.01) ,HAHHEFE LW LG T8 X (P>0.05),
W1,
2.2 CRVO 5% % NVG K& E & Logistic B34 #7
37 Logistic FIHFRRED DIAR#SE CRVO & WEEAR IR
K NVG AR BRI E T (3R 1) T P<0.05 iR
VSRR ks W i &SI L TS S ST I RS 2 )
) A AR B A S IEAT 0 B (50 2, T AL 43 25
At A IR AR AT R ) Lk e it A B, S % AR
R M EATIRE (3£ 2) . RHBLRBE#TTHAZ
EIBEPERIBIFR I oy, =0.10,a,, =0.05, FZ 45 R
B RERMA! CRVO K a2 H} T0P = 18mmHg | /& Il 5 B
Wk 2 i RAPD = 0. 75logU | B K 5t 12 if UCVA > 0.30
(LogMAR) J& CRVO J5 & 4= NVG My fE [ N & (P<0.01)
Pt VEGF & J7 J& CRVO J5 &4 NVG IR K (P<
0.01) , W3 3, @7 PR F Logit(P)=2.713+0.468x
(WM ) +0.715%x (CRVO 25 81) +0.432 % ( K 5t i2 it
RAPD) +0.536x ( B X 5ti2 I TOP) —0.385x ( 14 ik 2 it
UCVA)-0.369x(HL VEGF) , i T IAL AL Fill CRVO J5 &
A2 NVG 1Y 7 B 2% ( BH2E 5000 %) 81.49% (57/70) , i il
CRVO Ja AR & 4 NVG B HE#f 2 (B FI %) S 89.4%
(356/398) , B AT 1 0 K 88.2% (413/468)
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&1 CRVO BEXR4%NVGHBEZRSH

NS NVG 41 E NVG 4 e P
AR (1, %) 8.729 0.033
50~60 % 18(25.7) 133(33.4)
61~65 % 15(21.4) 132(33.2)
66~69 % 30(42.9) 82(20.6)
=70 ¥ 7(10.0) 51(12.8)
P (B, %) 1.988 0.159
B 44(62.9) 214(53.8)
%« 26(37.1) 184(46.2)
BT EAE R (1], %) 4.051 0.256
18.5~22.9kg/m’ 18(25.7) 119(29.9)
23~24.9kg/m? 27(38.6) 153(38.4)
25~29.9kg/m? 16(22.9) 101(25.4)
=30kg/m’ 9(12.9) 25(6.3)
CRVO KR (HR , %) 35.970 <0.01
e it 75 38(44.2) 65(15.6)
At i 72 48(55.8) 353(84.4)
J A T F B AR S (BR , % ) 29(33.7) 139(33.3) 0.007 0.933
SRR EIR (IR, %) 36(41.9) 139(33.3) 2.331 0.127
Heqits (B, %)
DA 30(42.9) 92(23.1) 12.038 <0.01
BE IR 16(22.9) 73(18.3) 0.788 0.375
151 g LA 11(15.7) 68(17.1) 0.080 0.778
5 DR 9 A IO s A g =B (IR, %) 20(23.3) 74(17.7) 1.449 0.229
HBREAR (B, %) 25(35.7) 106(26.6) 2.436 0.119
B KL RAPD(X£S,logU) 0.96+0.21 0.71+0.16 11.458 <0.01
W4 R (XS, mmHg) 135.02+10.65 131.11£10.16 2.948 <0.01
SFIKIE (X %S, mmHg) 64.12+6.23 63.15£5.19 1.397 0.163
B URERZ T TOP (XS, mmHg) 21.32+3.16 17.42+2.09 13.196 <0.01
HUGRIZH UCVA (X£S, LogMAR) 0.32+0.09 0.21+0.05 9.953 <0.01
P o JELE (XS ) 482.02+53.26 479.16+50.47 0.434 0.665
Hi VEGF 1697 (1R, %) 26(30.2) 192(45.9) 7.163 0.007
FARIBIT (IR, %) 1.518 0.218
AL B EEEAR 65(75.6) 288(68.9)
RER AR EEAR 21(24.4) 130(31.1)
ko TEWME 95%CI:0.830~0.924 , RIHE N 84.3% (59/70) , FF R FE N
Al R fi 88.9% (354/398) ,P<0.01 (&l 1) , i W% AL 70 H A B v 119
PR Bt FIRNELRE . R Logistic [MIIAAITY v [m] 5 R0 T 50045 fa i
o 0= NVG, 1=NVC B BUESY , 29 1LE (CRVO 24 WS RAPD
N 125060 % 226165 % 326669 % | YWtz it 10P B Rati2 it UCVA $i VEGF 6 Mk 4 %
4==70 ¥ KK R 3.4.2.3.2.2 43, 2 il S0 IF 43 B 8 ROC il
55 1R 0=7,1= /2 L E 4k NN 0.844,95%C1:0.790 ~0.898 , R Ky
CRvO 2! O=FBRIME CRVO, 1=l 1 CRVO 78.6% (55/70) , 4% 5 B J9 87.4% (348/398) , P <0.01
pe T e (0 2) Sk S BT B4 o S I 205 S5 KR 5
BURZH 10P 0=75,1== 18mmHg ST PSR i B
B UGS UCVA 0=7,1=>0.30( LogMAR) 3iTie
HiL VEGF 0=J&,1=1 AWF5E CRVO 4% & NVG B9 & 4= % N 15.0%, Rong

2.3 FMAERYSEAy  H-L K5 P=0.091, 15 B T30 A5 1Y 13

M5 R GLPREE R I G T2 L, ROC 7 1 45 5 1 7w 1

A AL T CRVO J5 &4 NVG B2k i N 0.877,
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A1) g 1o R Ak CRVO &5 90d I NVG %9 %
M 13% , Al-Bahlal 25"/ 3§ i NVG g% 1 26% i CRVO 5
L, NVG E—Fhdk & vk HEdatE S0 MECIR, Hom R
A, R R IR 40 AR, FEAoRE R L I ASES 28 L CRVO
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%3 CRVO E&% NVG K& E & Logistic ElJ3 7572

A B8 SE Wald X* OR(95%CI) P
B H 2.713 0.953 8.104 - 0.009
AL
73 0 1
b 0.468 0.127 13.580 1.597(1.245~2.048) <0.01
CRVO 271
A e ifn 7Y 0 1
e 1 75 0.715 0.169 17.899 2.044(1.468~2.847) <0.01
B U2 RAPD
= 0 1
=0.75logU 0.432 0.113 14.615 1.540(1.234~1.922) <0.01
HIKFLZ AT 10P
& 0 1
=18mmHg 0.536 0.141 14.451 1.709( 1.296~2.253) <0.01
HIREL2AT UCVA
& 0 1
>0.30( LogMAR) 0.385 0.106 13.192 1.470(1.194~1.809) <0.01
¥t VEGF
= 0 1
7 -0.369 0.113 10.663 0.691(0.554~0.863) <0.01
1.01 YEPEIE 1L, 155 £ A N BE 28 |22 v 5 ff1 5 | RS A JEE 5 /N 32 )
Fhite A A L 5 15E 10P THE , 10P T il gk — 28 n
081 o400 T ke L A 5 BELZE I s 15 2 e, R Bk R )
ekt
O ARBFGE 1 47 45 85 Bl A CRVO 5 CRVO 4k
%l K NVG $ g % 1), R 3 O 2 I TOP | 1 JE
RAPD $T VEGF {697 FlE U2 I W AE, TEARWTSE
02l HNVG B BRI A CRVO & [l 44.2%, W] 12 & T3
NVG 1 15.6% , Chan 25 4 18 B it &1 CRVO H#H %
0.0 Ji 36mo 1Y NVG R AUk AE 5 TR S I A CRVO 3%

0.2 0.4 0.6 0.8 1.0
145 52

B 1 FlREE ROC f4k,

1.0

0.0

0.2 0.4 0.6 0.8 1.0
-4 5

2 FMESERE) ROC ik,

LUK AR e 25 A AE R i W ECR A R . NVG B
I 9597 191 iy P I JEE e I 5 2, CRVO T 75 S R 19 8 ke
I B BEK AR K g 22, CRVO Al 75 5 R 55 A
AR 3Rk R A IR RS R B A 38 AR I 0 1M A5 47

(16.6% vs 4.0%) . 43 H7JE B A i % CRVO 0] 515 i —
OO0 S5 B RS, 800 K B B R 5 TR AR LR A
BEBEAK I i — 90 D) 5 5 Bl R 3 ] B VEGE 4 B3
FE5 T B B B PRI A1 BT A 1045 TR B, PR Ik 5 3 dele
A1 CRVO AHE, BRIAA CRVO A 30 ™ 8 100 )7 B RS

TEAHEZE H NVG 4L IiLE i K2 I 10P = Tk
NVG 4, 10P 45/ NVG [ EZRHE , 25 0 T 1145
A RN 528 5 K TOP i o 40 g J5E e 1l 2 B A
NVG #EJ, Chen 251 35 H ORI & J5U& M T f 5 6 IR
T S 1 P £ D O R TOP 45 R B (>20mmHg) 5
NVG 1 %A R A DG . &5 1R 5 CRVO 46 % NVG A %
A8 R Sl K 30w AT S OO I A S fk R e kB
7 VEGF S R A KT -1(IGF-1) (N % -1
(ET-1) 7KF-38 =5, I o i 45 P4 Bz T e 25 L A A0 D) g
HERRCT R A 00 S doke ot Bk SR T 4 ) T I A I
YRR AN NVG %55 KUK .

RAPD S8 Wi A KRR 28 T i B 1 14 % 0, ] 5
TURFR bR , 15 A0 R R 00038 T M LG R S =2 46, 3l
JE FH T (R0 R e 25 2y i B 1R, AR R 9 D A 40 A SR
RAPD ¥ U2 RAPD =0.75logU W 3411 1.540 1554k &
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NVG RS , I PRFRIE 7R TOP THEs Y7 OGIR #3% RAPD
BIE R 10P T CHR B 5 &, $278 RAPD 55 6HR 10OP 3475
AN PRI B R TE 45 B B CRVO 3 RAPD
i TEAEB MY CRVO, BEHH RAPD 5 CRVO #0190 i e 1fi 7
JEINEIE VI F . A WL RAPD 0] 2Bt CRVO 4% % NVG
AR P B e o TR A5 475 R EE RN TOP ¥ R R, b
NVG [ kA B VIR G

A AR R K MEF GER AN CRVO AT 008 I 453 47
LRGN RTIE 1 7KF B, BT CRVO X RE 9 JEE 45
TR, KA NVG A BEPE MR K, $T VEGF JA Y7 A
BB I A A R T AEZE NVG R
Al-Bahlal 2 % PR L1 A EE R NVG K6 B9 16 16
K& 355290 VEGF 3Rd7 AT FEAIR NVG A3, SR A58
Pt VEGF J6J7 FE YO i2 W S R MES CRVO 4k & NVG
KRR,

A GE AR bR A 5 P 2% A 90 00 A2 A 5 S PR 4
P BAE 2 H-L & 56 F0 ROC 43 BT 3iF 52455 50 35 00 4 g
I UL CRVO J5 NVG & A= & R A4 B T 3
NVG &9 KU, AT Ayl R BB Fa T $2 =%

Zi b, i A CRVO i W2 i 10P = 18mmHg | /& Ifil
JE VB U2 B RAPD=0.751logU B YKL 21T UCVA>0.30
(LogMAR) % CRVO J& &4 NVG WG IR & | §it VEGF 34
J7 & CRVO J5 &4 NVG AR PR 2 I R N = 3 T
AR B ENIRIT , REBR BT VEGF JR 97 #i i,
PIREAR NVG By & A, BB A 130 . AR AN B Z A fE
Tl K REA B A CRVO J5 4k % NVG 1Y Tl 7
FIEIR NVG i fla I #e it TS 2 b, RN R Z AbHEF
99 19135 AN R T — A~ B2 B, 7 FE e B Dt ey, IR &85 SR T {5
JE | T 20 R B s RIS  BEAL RIS
O ETS
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