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[Abstract] Objective To explore the risk factors for the onset of contralateral eye in non-
arteritic anteritic anterior ischemic optic neuropathy (NAION), and to construct clinical
prediction models for evaluation. Methods A total of 151 patients with NAION who were
hospitalized in the Eye Center of the Second Hospital of Hebei Medical University from October
2018 to December 2021 were included in the study. The follow-up period was ended until
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December 2022 to obtain their clinical data and calculate the NAION incidence of the contralateral
eye. The Least absolute shrinkage and selection operator (LLASSO) regression analysis method
and K-fold (10-fold in this study) Cross-validation were used to screen the predictive factors, and
Multivariate logistic regression analysis was used to construct a prediction model. The receiver
operating characteristic (ROC) curve, Hosmer-Lemeshow test, decision curve analysis (DCA)
were used to evaluate the prediction model and its clinical practicability. Results Nine predictive
factors were identified from 23 variables, namely age, visual acuity at admission (V1), acute
ischemic stroke (AIS), diabetes mellitus (DM), fasting blood-glucose (FBG), high blood
pressure (HBP), total cholesterol (TC), optic disc drusen (ODD) in the contralateral eye, and
cup/disc ratio (C/D) by the LASSO regression analysis. The prediction model constructed with
the 9 predictors showed good predictive ability, with area under the ROC of 0.85, using Hosmer-
Lemeshow test (P =0.239). In the DCA, when the risk threshold of patients in the model ranged
from 5% to 94% ., patients could benefit from this model, indicating that the model had high
DM, HBP, TC, ODD, small C/D are independent risk
factors for the onset of contralateral eye of NAION patients. Age, V1, AIS, and FBG levels are

clinical application value. Conclusion

closely associated with the onset of contralateral eye of NAION patients. Thus, the prediction

model based on this has good predictive efficacy.
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HBP.TC.ODD.C/D N A&, W3 3, #i7Z K
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Table 1 Univariate analysis of the onset of the contralateral Eye
5B CBIEL, %0
453 1% : FiR(r£5,%)  BMILM(QR)] VI[M(QR)] V2[M(QR)]
Bk Lk
A 103 62(60.0) 41(40.0) 55.39+10.27 26.0(5.1) 0.30€0.45) 0.50(0.60)
B 48 30(62.0) 18(38.0) 55.90£9.25 26.6(4.0) 0.20(0.34) 0.25(0.52)
X:/Z/t 8 0.008 0.303 0.532 2.491 2.565
P 18 0.927 0.762 0.596 0.013 0.010
251 1% WAR CBIR, %0 AR B, %) SAHSURIRL, %) AIS(BIE, %) DMK, %) HBPU%L, %)
AH 103 30029.1D) 25(24.3) 7(6.8) 27(26.2) 28(27.2) 38(36.9)
B4 48 16(33.3) 14(29.2) 3(6.3) 19(39.6) 24(50.0) 26(54.2)
X:/Z/t 8 0.111 0.194 — 2.168 6.572 3.324
P {H 0.739 0.660 1.000 0.141 0.010 0.068
i % FBG[M(QR), SBP[M(QR) , DBP[M(QR) , TCLM(QR), TGIM(QR) , LDL-C
Y 114
’ mmol/L] mmHg ] mmHg] mmol/L] mmol/L] (x +s,mmol/L)
A 103 5.64(1.28) 131(29) 84.36410.36 5.11(1.27) 1.27€0.71) 3.3040.98
B4 48 6.38(3.17) 135(29) 86.44410.57 5.12(1.30) 1.36(0.89) 3.234+1.13
X:/Z/t 8 2.438 0.941 1.132 0.565 0.316 0.362
P i 0.015 0.348 0.260 0.573 0.754 0.718
B HDL-C LP(a) HCT SUA ODD
215 1% ,
[M(QR).mmol/L]  [M(QR).mg/L] (%5, %) [M(QR),pumol/L] CBIEL Y60
A# 103 1.41(0.48) 122.20(177.50) 42.1243.59 287(110) 47(45.6)
B4 48 1.31€0.33) 97.30(185.90) 42.83+3.28 270(99) 36(75.0)
X2)Z/t 18 1.763 0.959 1.185 0.961 10.253
P {d 0.078 0.339 0.239 0.338 <0.001
C/DBI%L, %)
7R (5 %
- i3k 0.0 0.1 0.2 0.3 0.4 0.5
A4l 103 27(26.2) 11(10.7) 21020.4) 36(34.9) 4(3.9) 4(3.9)
B4 48 29(60.4) 5(10.4) 5(10.4) 9(18.8) 000.0) 0€0.0)
X/Z/t A —
Py 0.002

— A Fisher ¥ 56



. 822 . WL E R K E M B 7
23 22 14 1 23 123 18 13 9 2
4—
2;—-
0r
=
Ry
o
=

2 LASSO[EHERETE

Log (W)

At LASSO —Jt logistic [a] 545 #1 Bk £5 45
B OE R LIPS 1 AR IR 22 20 T 26 1 4%
Figure 2 Variable selection by LASSO regression
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Table 2 Regression coefficients of variables Table 3 Variable assignment table
G [EYEEY A T A

A iy 1.075116e—06 AR SRR

\'al —8.867506e—02 \al S

V2 —2.526252¢—02 AIS H=0;2=1

AIS 5.006456e—02 DM H=052=1

DM 1.661794e—01 FBG SRR

FBG 6.131829e—03 HBP H=0;/2=1

HBP 9.731882e—02 TC LA

TC 3.363944e—02 ODD H=0;42=1

ODD 1.745987e—01 C/D S

C/D —8.335044e—01

% 4 Logistic @347
Table 4 Logistic regression analysis
A5 it 1] )51 2% % 7R3 Wald X2 fif P i OR fif 95%6CI

fig el —6.157 1.995 —3.086 0.002 0.00 0.00~0.09
S 0.023 0.024 0.953 0.341 1.02 0.98~1.08
Vi —1.113 0.842 —1.322 0.186 0.33 0.06~1.65
AIS 0.486 0.497 0.978 0.328 1.63 0.61~4.36
DM 1.484 0.535 2.775 0.006 4.41 1.57~13.06
FBG 0.037 0.102 0.362 0.718 1.04 0.85~1.28
HBP 1.029 0.482 2.137 0.033 2.80 1.12~7.48
TC 0.598 0.222 2.692 0.007 1.82 1.19~2.86
ODD 1.685 0.522 3.226 0.001 5.39 2.02~15.92
C/D —17.339 1.866 —3.932 <<0.001 0.00 0.00~0.02

2.4.3  LIAZEIE Sy 5000 A5 AL 1 TR Ak g R X

Wk LASSO 814§ 2 3 e B PR 3R, I 3 i A
Z A& Logistic [B] 745 8, 4 3 455 5 o 45 A 52 ) K]
B4 J A B (NATON S8 35 % R 2% 55 ) 1Y) o7 ik
JE I R E KN S 45 A fa i &= 1 357> HUE
TP AT Y S SR 05 B 4 A fa B 3R 19 0143 2R 47 A1
InAs 2 S PE 4 B A BT o 5 45 R R kAR

R [H] Y bR RO 3 0GR, T B R — AR S )R
AR TIIAE . 52 & FR AR PR 28 KR Xof 1 1 2 Bt
2, fE B R % NATON H 3 5 R & i 14 53 ik
FERE R 2k Be i K B R R UEIR L V1L GLU, TC. C/
D), 48 5 43 25 15 I B 2k B o A8 3R R (AIS. DM,
HBP.ODD), L& 3,
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Figure 3 Nomogram for prediction
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Figure 4 ROC curve
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Figure 5 Calibration diagram
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Figure 6 Clinical decision curve
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