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[ Abstract] Objective To evaluate the efficacy and safety of oral anisodine hydrobromide tablets in the
treatment of nonarteritic anterior ischemic optic neuropathy (NAION). Methods A multicenter nonrandomized
controlled trial was conducted. A total of 282 acute NAION patients (282 eyes) were recruited from 16 hospitals in
China from July 2020 to May 2021. Patients were divided into two groups according to treatment methods,which were
control group (124 cases, 124 eyes) receiving regular treatment including citicoline sodium plus Ginkgo biloba leaf
liquid extract or Ginkgo biloba leaf extract tablets plus mecobalamin,and experimental group (158 cases, 158 eyes)
receiving treatment in control group plus oral anisodine hydrobromide tablets 1 mg,twice daily for 2 to 3 months. Best
corrected visual acuity (BCVA) ,visual field index ( VFI) ,peripapillary retinal nerve fiber layer (pRNFL) and radial
peripapillary capillary vessel density (RPC) were assessed at 1,2,3,and 6 months after enrollment using the standard
decimal visual acuity chart,750i Humphery visual field analyzer, Cirrus HD-OCT 4000/ Cirrus HD-OCT 5000, RTVue-
XR optical coherence tomography respectively. The primary outcomes were BCVA and VFI, and the secondary
outcomes were pRNFL, RPC, and the side effects during the follow-up. The study adhered to the Declaration of
Helsinki. All patients were fully informed about the treatment and purpose of this study and voluntarily signed the
informed consent form. The study protocol was approved by Chinese PLA General Hospital ( No. S2020-021-01).
Results In all,242 patients (242 eyes) completed the follow-up of BCVA ,and 98 patients (98 eyes) completed the
VFI follow-up. In terms of visual function, BCVA and VFI improved significantly over time in the two groups, and
BCVA and VFI were better in experimental group than in control group at various follow-up time points ( all at
P<0.05). In terms of structure, pRNFL gradually decreased in both groups with the extension of treatment, and
pRNFL was significanthy thinner in experimental group than in control group at various follow-up time points ( all at
P<0.05). There was no significant difference in RPC between the two groups at the last follow-up (P>0.05). There
were two cases with side effects and one case was discontinued due to side effects 25 days after enrollment.
Conclusions Oral anisodine hydrobromide can improve visual acuity and visual field in NAION and accelerate the
regression of optic disc edema,with good safety.
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Figure 1 Flow chart of patient enrollment
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Table 1 Comparison of demographic characteristics between two groups

EMBWERITZDN,ZHILE  g5p o R S B 21 Yo P
KA LSD-t /86, 2414 B maG6 242 137 105
pRNFL\RPC ttﬁ%ﬁﬁz&j#j—( t PEM n(%) 1" 2.816 0.093
- i i 135(55. 8) 70(51. 1) 65(61.9)
Ko oK H 2 54 1l Ak 43 B 4 107(44.2) 67(48.9) 40(38. 1)
WA FUGE R 2 BILIBED BRI (s, )" 54.60+8. 07 53.90+7. 86 55.52+8.28  -1.558  0.120
e BMI(xs)" 24.96+3.35 25.04+3. 42 24.83+3.26 0.447  0.655
;K BCVA *ﬂ VFI j‘j/l\E. s L/L‘fé%lj PR [ (%) " 0. 499 0. 480
(BN 1, LHEREN 2) & = 56(23.1) 34(24.8) 22(21.0)
W AE W T BE 45 80 ( bod 7 186(76.9) 103(75.2) 83(79.0)
O VUL T OCy mass i (%) " 3.146  0.076
index, BMI) 2 & A & ML E (5 2 34(14.0) 24(17.5) 10( 9.5)
e s e " % 208(86.0) 113(82.5) 95(90.5)
= H. A3
BRICH 0 RRUICY D B B v oo
BE R (AR TRAE O, 2 MRAE N 1) | b 13( 5.4) 3( 2.2) 10( 9.5)
L O A G TR (5 R O 7 229(94. 6) 134(97.8) 95(90.5)
ﬂflﬁl"ﬁ:ﬁ e A i i ( D‘M{Ej‘j L) ] 0,900
WA 1), DL K2R BCVA 5f B2 1( 0.4) 1( 0.7) o 0 )
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v lm RN FIFRIEF [ n(%) 1° 0.019 0. 889
ERA G2 L IR 95% ! s
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{Z X [] ( confidence interval ,CI) FN 128(52.9) 73(53.3) 55(52.4)
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Ws(a: X2 K b B ¢ 030 o Fisher RIS ) BMIL: fA i B 455K

2.1 2 A HRE FELRRRE LA

Note: (a: x? test;b:Independent samples i-test;c: Fisher exact test) BMI:body mass index
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Table 2 Comparison of BCVA before and after treatment between two groups (xzs)

YR YT G AS IR [E] BCVA

21 5 HR %%
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XPHEZH 105 0.29+0. 17 0.42+0.25" 0.50+0. 26" 0.55+0.27" 0. 60£0. 28"

Wl =11.843,P=0.001; Fy, =278.037,P<0.001; F 5y = 10. 680, P<0. 001. 5 & F B [A]

X IBLH AR, P<0. 05; 5397 il L 42, " P<0. 05 (ZE & M4 Wi [ K J5 2240 47, LSD-t 4 %) BCVA: &g
FEFF IEAL
Note:F,,. =11.843,P=0.001; F,, =278.037,P<0.001;F, .. = 10. 680, P<0.001. Compared

with control group at corresponding time points, “ P<0. 05 ; compared with prelrealmenl,l'P<0. 05 (Two-way

repeated measures ANOVA ,LSD-¢ test) BCVA :best corrected visual acuity

®3 2ANEEREBITHIE VFL LR (x5, %)
Table 3 Comparison of VFI before and after treatment between two groups (xz=s, %)

Y67 A G A [F A VI
2 531 HR %
BIT AT WIFR1AA iR 2AA WwIFE3AA WwIrE oA
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Wi F =5.055,P=0.030;Fy; =91.421,P<0.001; F gy = 4. 458, P=0.005. 5 4% { I [A] g )

HEAL B, P<0. 05 S5AYT AT HL R, " P<0. 05 (T & I 4k W3 [ % J7 22 407, LSD-« £0 ) VFI MLBF 45
%
Note: F,,,, =5.055,P=0.030;F

8 group 5 8 time

=91.421,P<0.001; F, =4.458,P=0.005. Compared with

"P<0.05 ( Two-way

interaction
the control group at corresponding time points,
repeated measures ANOVA ,LSD-¢ test)

"P<0.05; compared with pretreatment,
VFI.visual field index

®4 2N EHBRBITHTS pRNFL EE LK (x£s, pm)
Table 4 Comparison of pRNFL thickness before and after treatment

between two groups (xs,um)

Y7 G AN A ) pRNFL JE 5

ZH B ¥
o H IRIT AT WIFR1AA WFRE2AA WIFRE3IAA RFRFE6NMA
RIedl* 89  147.56+63.79  85.00+32.95" 75.05+18.99" 72.90+21.64" 64.36+14.93"
YR T 53 154.72+79.93 130.27+£54.91  99.32+24.72% 92.04+26.30" 80.93+22.21°
tfH -0.587 -5.644 -4.747 -3.627 -2.601
Py 0.558 <0.001 <0. 001 <0. 001 0.017

W (SRR K25 ) 5 & AR YT ATE L%, P<0.05  pRNFL: # £ J& FE #0958 #lr 28 2F 4k

B iRy BB B Ok
Note: ( Independent samples t-test)  Compared with before treatment within the group,“P <0.05

pRNFL: peripapillary retinal nerve fiber layer  * ;Some follow-up data were missing
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R5 2ANEBRBITHIE RPC LR (x5, %)
Table 5 Comparison of RPC before and after treatment between two groups (x=s, %)

2.5 AR
TE45 52 2 TR B A B R 11 i

Y7 5 A [ )] PRC

137 Bl v, B2 W M R

45 MR %
HITHT WIrE1AH RFE2AA RIFE3AA RFE 6 A ANE RN 2 ), Hd 1 ) 53 %4
4l ” 31 43.38:4.70  43.16x5.97  41.15x8.15  37.62+5.93"  34.87%6.40° $ \
T+ B 24 }n ‘EI;IZ;‘A >
XERZL T 14 37.106.89  37.65:6.00  37.07+5.22  35.91x6.14  33.85:7.08 PG # W25 9 e ity S O
He ks W == . N
oy 3.102 3.323 1.623 0. 803 0.321 R IR PR T RES 25 A G, )™
PE 0. 006 0. 002 0.117 0.428 0. 753 BEEBE NIRRT BHEHAXTEH

T (FSL A ¢ 4 5 )
BE s o ER A BB kR

Note: (Independent samples t-test)

5% A NYRIT R L, " P<0. 05

radial peripapillary capillaries vessel density

2.4 WAL REHUS 9 R

2.4.1 BIRM A BUGHZ 0 H R LIBE U AR )
(BLO. 1 oyt B0 ) D 45 J&y 48 b, 1k 30l e o 4 1%
BMI Ko 77 S8 A7 v 1L O DR B8 s I L AE 44 3 52
Wi A ) R TR 28 3R (3 P>0.05) o 56 24 48 AL
T BUE BEFRT XA (P=0.035) A5 H Vs
BCVA HXf B 41 0.06(8=0.597) . £Bk BRI
EVSESISES A VEIE 35D F ST I Ry 4
LA BRI 0. 1, BEVI R T $2 = 0. 08(B=0. 813)
(%£6).

2.4.2 VFLHURM#EMEER  EETIR VEL 525 )5
FEBR , PR R A Y BMI B 5 fB AT /8 I TR B B
i B i I RE ¥ AE B2 VEL s MR 22 &R (1
P>0.05), iK% 4 & VFL Bl 3% 0 T X IR 4
(P=0.001), ik % 21 °F &5 Bl J5 VFL %2 %) M8 4] &
10.252% (B=10.252) . LBk LR 2% &R & Al 25 A
W o, FE 4 VL Ly VFL Biq et L4k VI
#5 1% , BEViAR VFT 2 0. 7% (B=0.705) (£ 7) .

R6 HWMANFREHER

Table 6 Factors influencing visual acuity prognosis

A 5 b pg  PERA SRC
M LR OFR
2H 5 0.597 0.282 0.035 0.117 1.152 0.042
PE R 0.173 0.272 0.525 0.035 0.710 -0.363
R AR -0.005 0.017 0.773 -0.016 0.029 -0.039
BMI -0.038 0. 041 0.362 -0.051 0.044 -0.120
=N -0.058 0.339 0. 864 -0.010 0.611 -0.727
A PR R -0.718 0. 396 0.071 -0.101 0.062 —1.498
= 18 I e -0. 348 0.738 0. 638 -0.026 1.107 -1. 804
JE4k BCVA™  0.813 0.075 <0.001 0.587 0.960 0.666

RPC - L4k S0 4R =6 4 1 87 1 1 45 %%

Compared with before treatment within the group,®P<0.05 RPC;

# ;Some follow-up data were missing

W (ZELMERIE)  BCVA: F A4 IE M J7; BMI: {4 Jii & & % ; CI:
BARKE o+ LU0 1 it A
Note : ( Multiple linear regression) BCVA :best corrected visual acuity;

BMI:body mass index; CI:confidence interval — * ;0.1 per unit

24 H AR R AR M0 H IR A
I7 e R BHE 56 B, 45 R A R, A
AL 5 11 55 % Lot if
HHZHE S R0 THRER, H
295 24 KGO MKt i RIEAN 5 25 e, T B R
R BE AN RN T NS 25 RIB A HTSE,
KRNG5 Hr o

X7 W VFIBEWEZ

Table 7 Factors influencing VFI prognosis

R L T L —
B LR TH

2 51 10.252  3.094 0. 001 0.275 16. 401 4.103

5 1.809 3.159 0.568 0. 049 8.088 —4.469

RIS 0.124 0.199 0.535 0. 052 0.520 -2.272

BMI 0.224 0.459 0. 628 0. 040 1.137 -0.689

T I 6.008 5.513 0.279 0. 089 16.964 —4.947

Wl PR 12.170 7.619 0.114 0.131 27.310 -2.971

B IMAE  18.343 15.358 0. 236 0. 100 48.863 -12.178

Lk VFI - 0.705  0.106 <0.001 0.563 0.915  0.494

W (ZELMNIH)  VFLALEFE 40 BMI (457 46 55 C - 8 A5 X JH]
Note: ( Multiple linear regression ) VFI. visual field index; BMI: body

mass index; CI; confidence interval
3 itig

— Tk [ 26 R )X IR B 5T 4R BT T 92
NAION H % i fG K [H 2, Hirfr 58.70% (54/92) B #% 11
A5 ML TE R, 32.61% (30/92) HH P A B R N,
69.57% (64/92) B (LA w g MUAE ™ 5ok [/ E A
A e v BB T 45 SR B, NATON (3% 57%
(34/60) £ 44 5 I JE 5, 28.3% (17/60) 45 4% IR
M (EARWETE h NATON S8 43 36 i I B 58 SR
IR A ML AE A % A SR 340K F b SR 3% 18 1 0F 53 485
X RES FREE 2% KR AR TG 6, HE L
S0t i [ NATON 8 2% A B 0k AT I R AF 98 8%
34.4% (33/96) £ & = ML 05 ,29. 2% (28/96) B
P B PRI, 59. 4% (57/96) (B P4 A LG 53, 6 I
JE 975 0 DR G 19 % AR BRI T Hayreh 251 F0ep [ &
R UEZ
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% 1 ) AT A Sf T R DR L 5 LT S 55 I I A
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FEH BB T DL AR AL R RIS R

H A B b i JE 23 A B9 36 57 NAION 45 3 7
. NAION J&— it & R 2 5 B0 9 M 22 5 5, R
T RE I BRSO 5 k2 NATON fy BRI, 06 HGvA o7 % T By
HAWRAEENE X, RE A EUFR R 2 AR
T R0 B e 10 R 7 0 428 2R 95 95 7 1) I DR 3R 97 o
PIpAs T RIS  BRAE R ST E 55 A 5 IR R A
B P LIS 3o 5 Ak 4 T R P O R AT i R T
TPl 25 B v O TR 28 A0 A7 0 R 0 1
o ARG L VR 286 B SRR e L X M ML 1 A 8, o
i3 R A LA, AT 3% NATON i W83 RE W15 .
2000 4F [ A 6 K & Bi 2 5 58 8 10 £ o BEHL X 8 1T
ST A R S A, R 7 A S A (TR A A
LR B B 7 ) A SF NATON A5 3% % ik
829" o JH WE NI 4" X & 7 M0 B BT IR O
NAION JEAT 2 e ¥, A g M BLA B0 s A HIE 4 o
52 J7 RN TE 56 WA 7 NATON 4 2, % 24k 4 i, (1
I R 280 6 3 9 10 7 S8 22 A0 F 5 2 0E 4% £ S 44 01T B
PEWFSEMOIE ST . B B4 X &y A B S IR
AION fA45 3NVE R A PEHEAT T meta 4} 7, % B 7
TEHIBIA T ATON 7 80t T oK 48 1 5 J7 R M0 sk 1) %

MR, L7 28 S R B o L AL BB 1 B AR AR
MLEF - 24 45

AT R 2 O AR BEHLA BT SE LSS T 1 ik &
TR ARG 7 2~ 3 4> H X Sk 3] NATON f AR H 2 g
WE A RE A2 4, 45 R AR F IR B A AR VR T
Ja 1.2.3 #1064~ H AL AR 29 8 35 00 R AW AR
7 X AL, HAL B K B R IR AT OB A PR
NATON 835 75 5 5 2 8 A [7) By B ¢ B th A [a] W R
fiE o BEAEFSE 7R , NATON M [ 2K % 0 2 15 a2 K
AR 6N BEZAE KN 2 AN B 21T 1
TR IR, 2 RS R T AR E BN A G, DL
IR JPlE H 7E 6~ 8 IR T AR ST R Ay A
At 1A A B Ak F ot ], SR IR MG T e
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