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[ ABSTRACT ] Aim To develop and validate a risk prediction model for fundus arteriosclerosis. Methods Pa-
tients without fundus arteriosclerosis who underwent physical examination in Huadong Sanatorium from 2006 to 2013 were
selected as the derivation cohort.  Lasso method was used to screen the predictors, and Cox regression method was used to
establish the prediction model.  The model was presented as an online calculator.  The Bootstrap method was used for in-
ternal validation, and the physical examination subjects in the hospital from 2015 to 2021 were selected for temporal valida-
tion. The concordance (C) statistic was used to quantify discrimination, and the calibration of the model was evaluated
by comparing the predicted survival probability with the observed survival probability using calibration plots and the Kaplan-
Meier method. Results The derivation cohort included 33 218 participants and external validation cohort included
53 863 participants.  The final model included nine predictors; age, body mass index, alcohol consumption, diastolic
blood pressure, hypertension, fasting blood glucose, diabetes, triglyceride, and serum uric acid.  Online calculator site
at: https://rui2022. shinyapps. io/DynNomapp/. The C statistic of internal validation was 0. 841, and the C statistic of
external validation was 0. 856.  Calibration performed well in both the derivation and external validation cohorts. Con-
clusion The established risk prediction model of fundus arteriosclerosis has a good predictive ability in the physical exami-
nation population. The model only needs the variables routinely obtained by the hospital, so it can be applied to the indi-
vidualized management of physical examination population and the decision support of the management of high-risk people.
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Figure 1. Flow chart of population selection



794

ISSN 1007-3949 Chin J Arterioscler, Vol. 31, No. 9,2023

FERFHEIL R T2 1, FFABIIEE 33 218 £
EEI S 5% BT R] N 6. 56 (6.55,6.59)
4 A 6 155 4478 171 609. 9 ANAERIFETT o & Az R
JEShBKRE AL (& 5N 35.9/1 000 A4E,95% CI;
33.9~37.9), FF & BN A AR B FH A ECR
385(6 155/16) , 7 W 55 {3k 1% Fouiiul PN %5 & A L,
FEAEEAHM T AN AS 145 53 863 4
S 5% Hb 5983 415 249 403. 8 NAEMIBETH &

95 (RIH 24. 0/1 000 N4 ,95% C1:22.7 ~25.3) ,
BEDTI A 5.52(5. 51,5. 54) 4F, FRATWEE P4
A Z) v R R AT 15 50 1) i 2K LU A ERAR 5, HLF &
BABI i 2 38 20% , WAtk i T AN IE A S, 5
HNERYEUE A S A L, FF & BA B v 55 T 2 (64. 5%
b 59.3% ), H# A 5 2 0 W& (38.0% Lk
31.0% ) , 47 % 19 v A7 Bt 4 5 (49.0 % 1 43.0
%)

& 1. FFRMIMBITIE RS B B Lk FHE

Table 1. Baseline characteristics of the derivation and external validation cohorts

&% BB (n=33 218)

NI UE A (n=53 863)

S LA [ﬁﬁff)/ | AW LA [ﬁf;lff)/ | EmEE
Ry % 49.0(40.0,56.0) 0(0) 49.0(40.0,56.0) 43.0(35.0,51.0) 0(0) 43.0(35.0,51.0)
PERN/ [ (% ) ] 0(0) 0(0)

% 21 420(64.5) 21 420(64.5) 31917(59.3) 31 917(59.3)

% 11 798(35.5) 11 798(35.5) 21 946(40.7) 21 946(40.7)
W ARAE DL/ [ (% ) ] 7 731(23.3) 3321(6.2)

ILAEMZ I 12 464(48.9) 12 608(38.0) 16 634(30.9) 16 715(31.0)

TR s AN IR AR 13 023(51.1) 20 610(62.0) 33 908(62.9) 37 148(69.0)
RIEEN/ [ (% ) ] 7 720(23.2) 3363(6.2)

PR 16 380(64.2) 16 814(50.6) 25 304(47.0) 25 553(47.4)

R E N 9118(35.8) 16 404 (49.4) 25 196(46.8) 28 310(52.6)
FEE/ [ (%) ] 0(0) 0(0)

A 26 707(80.4) 26 707(80.4) 44 592(82.8) 44 592(82.8)

J 6511(19.6) 6511(19.6) 9271(17.2) 9271(17.2)
W/ [ (% ) ] 0(0) 0(0)

H 31 608(95.2) 31 608(95.2) 51 335(95.3) 51 335(95.3)
J 1610(4.8) 1610(4.8) 2528(4.7) 2528(4.7)
BML/ (kg/m?) 23.72(21.63,25.82) 0(0) 23.72(21.63,25.82) 23.76(21.60,25.93) 0(0)  23.76(21.60,25.93)
SBP/mmHg 120.0(110.0,122.0)  217(0.7) 120.0(110.0,124.0) 119.00(109.0,129.0) 288(0.5) 119.0(109.0,129.0)
DBP/mmHg 75.0(70.0,80.0)  247(0.7)  75.0(70.0,80.0)  71.00(65.0,80.0)  289(0.5) 72.0(65.0,80.0)

23 8 I VR

FBG/ (mmol/L) 5.28(5.00,5.61)  127(0.4) 5.45(0.93) 5.29(4.99,5.65)  243(0.5) 5.45(0.95)
TG/ ( mmol/L) 1.27(0.86,1.93)  124(0.4) 1.62(1.36) 1.19(0.81,1.83)  244(0.5) 1.53(1.29)
TC/ ( mmol/L) 4.65(4.13,5.24)  124(0.4)  4.65(4.13,5.24) 4.93(4.38,5.55)  244(0.5) 4.93(4.38,5.55)
HDLC/ ( mmol/L) 1.28(1.09,1.53)  128(0.4)  1.28(1.09,1.53) 1.30(1.09,1.58)  382(0.7) 1.30(1.09,1.58)
LDLC/ ( mmol/L) 2.80(2.33,3.30)  128(0.4)  2.80(2.33,3.30) 2.93(2.45,3.45)  382(0.7) 2.93(2.45,3.45)
Cr/ ( umol/L) 71.80(60.00,81.10) 132(0.4) 71.80(60.00,81.00) 71.20(59.50,81.60) 211(0.4) 71.15(59.50,81.60)
SUA/ (wmol/L) 337.00 127(0.4) 336.90 333.20 211(0.4) 333.10
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Figure 2. Distribution of PI ( A: derivation cohort, C: external validation cohort) and predicted versus

observed survival probability per risk group (B: derivation cohort, D: external validation cohort)
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Table 2. Baseline survival probabilities of the prediction model

s o fi /4 RBIAT R Bt7 I 1] /4 SBAT R
1 0.987 507 7 4 0.925 357 1
2 0.962 119 8 5 0.912 487 4
3 0.942 195 7 6 0.899 986 5
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Figure 3. Time-dependent ROC curves (A derivation cohort, C: external validation cohort) and calibration curves

(B: derivation cohort, D external validation cohort) at 1, 3, and 5 years after enrollment
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