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[Abstract] Objective To investigate the association between estimated glucose disposal rate (eGDR) and all-cause and
cardiovascular mortality in older adults with established atherosclerotic cardiovascular disease (ASCVD), and to develop and validate
a prediction model for all-cause mortality. Methods

aged 260 years with established ASCVD at the Second Medical Center of PLA General Hospital from January 2008 to December

This retrospective study enrolled 2,479 hospitalized and outpatient patients

2022. Participants were divided into four groups according to the eGDR quartiles: Q, group (n=617), Q, group (n=620), Q, group (n=
622), and Q, group (n=620), to evaluate the dose- response relationship between eGDR and mortality risk. COX proportional hazards
models and restricted cubic spline curve analysis were employed to examine the association between eGDR levels and mortality risk.
The predictive performance of seven machine learning models (K-nearest neighbours, support vector machines, random forests,
LASSO regression, naive Bayes, gradient-boosted regression and decision trees) on all-cause mortality was compared. The SHapley
Additive exPlanations (SHAP) method was used to interpret variable importance in the optimal model. Results During a median
follow-up of 8.1 years, 1,101 (44.4%) all-cause deaths and 429 (17.3%) cardiovascular deaths occurred. Compared with patients in the
lowest eGDR quartile, those in the highest quartile had a 28% reduction in all-cause mortality (HR=0.72, 95% CI 0.57-0.90) and a
42% reduction in cardiovascular mortality (HR=0.58, 95% CI 0.44-0.78). Restricted cubic spline analysis demonstrated a significant
negative association between eGDR and all-cause and cardiovascular mortality (P<0.05). Of the seven machine learning models
tested, the random forest model achieved the highest area under the curve (AUC=0.748, 95%CI 0.740-0.756). SHAP analysis
identified age, low-density lipoprotein cholesterol (LDL-C), estimated glomerular filtration rate (eGFR), and eGDR as the four most
important predictors of all-cause mortality. Conclusions Lower eGDR levels were independently associated with increased risks of
both all-cause and cardiovascular mortality in patients aged >60 years with ASCVD. The random forest model incorporating eGDR

demonstrated good predictive performance for all-cause mortality risk, suggesting that eGDR may serve as a promising biomarker for

mortality risk stratification in this population.
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Tab.1 Baseline characteristics of individuals stratified by quartiles of eGDR
=] Q,#(n=617) Q,41(n=620) Q4 (n=622) Q,41(n=620) P
eGDR (x£s) 2.79+0.90 4.69+0.40" 6.08+0.471@ 8.83+1.14VOO <0.001
RIS (%, xts) 73.446.5 75.9+7.1 74.7+£7.30@ 74.8+7.50@ <0.001
B (451 (%) ] 456(73.9) 448(72.2) 435(69.9)V 453(73.1) <0.001
SR [kg/m?, x£s] 36.4+6.0 30.7+4.0 27.2+4.50@ 26.2+4.500@0) <0.001
JHE ] (cm, x£s) 121.4+11.7 108.1+7.2" 98.1+10.4M® 95.9+11.9W®®) <0.001
SBP(mmHg, ¥+s) 136.2421.5 137.6+22.1 13794233 130.8+22.4W) <0.001
DBP(mmHg, ¥+s) 67.2%15.3 68.7+13.8" 68.1%15.5 66.1+14.6® 0.017
W AR DL 151 (%) ] <0.001
AT KA 222(36.0) 231(37.3) 257(41.3)® 217(35.0)®
SERTT AR 315(51.1) 289(46.6) 232(37.3)V@ 266(42.9)
YT AR 80(13.0) 100(16.1) 133(21.4)0@ 137(22.1) V@
e PRI (151 (96 )]
S 547(88.6) 556(89.7) 570(91.6) 560(90.3) 0.209
FRIH P ILEEAE 121(19.6) 92(14.8) 108(17.4) 98(15.8) 0.101
I iz EE A 83(13.5) 61(9.8) 77(12.4) 73(11.8) 0.517
B A 159(25.8) 169(27.2) 149(23.9) 158(25.5) 0.175
eI 615(99.7) 601(96.9)") 546(87.8)V@ 94(15.2)WPE <0.001
i 482(78.1) 306(49.4)" 208(33.4)V® 166(26.8)V® <0.001
COPD 117(19.0) 116(18.7) 93(15.0) 100(16.1) 0.168
Jihyed 115(18.6) 144(23.2) 119(19.1) 118(19.0) 0.145
PP B I 220(35.7) 210(33.9) 184(29.6)V 136(21.9) VO <0.001
SLE A A
IML£LE F (g/ml, x+s) 13.8+1.6 14.0+1.6" 13.8+1.6 14.1£1.50® 0.010
F1#E 1 (g/L, x+s) 404433 41.5+3.3W 417434 42.0+330® <0.001
PR (mg/dl, x+s) 6.5+1.7 6.3+1.6" 5.9+1.5MV® 5.7+1.5MW@) <0.001
SV [ (g /dI, x+s) 180.1+46.7 181.1+44.7 184.1+47.6 188.3+45.7(0® 0.009
LDL-C(mg/dl, x+s) 96.6+36.4 100.5+39.3" 103.0+38.3 106.8+39.0(V®) <0.001
HDL-C(mg/dl, x+s) 45.1£12.8 47.3+13.8" 52.1+16.610@ 52.4+15.5M® <0.001
HH =R [mg/dL M(Q,, Q)] 165.0(112.0,247.0)  144.5(100.0,213.0)"  124.0(84.0,181.5)"®  120.5(87.0,180.0)"® <0.001
eGFR(ml/min, x+s) 66.8+22.6 67.7422.0 70.2+22.500@ 74.6+19.8V@O) <0.001
WAL 2T 28 11 (%, x£s) 7.3+1.8 6.2+1.00 5.9+1.00® 5.8+0.8VG) <0.001
23IARYT 11 (%))
] ] DT A 227(36.8) 205(33.1) 198(31.8) 158(25.5)VOE <0.001
12259 400(64.8) 381(61.5) 380(61.1) 302(48.7)V@®) <0.001
JiR 2 ZE T T R AR 2L 307(49.8) 176(28.4)" 112(18.0)V@ 98(15.8)V® <0.001
A RIET[H1(%)] 320(51.9) 269(43.4)V 261(42.0)V 251(40.5)" 0.009
D MAEFET[11(%)] 140(22.7) 105(16.9)" 98(15.8) 86(13.9)" 0.022

H5Q4Itr, (1)P<0.05; 5QAIHE:, (2)P<0.05; 5 QAIHH, (3)P<0.05. eGDR. i Az ML E % ; SBP. U4k ; DBP. &75k
JE; COPD. Mg PERH ZEME Mg ; LDL-C. {IK% BENR 8 I IR B ; HDL-C. = % BENR A I ; e GER. AR B /BRI TR

B AR IR 5 T XU 52 35 IEAH DG, LDL-C7E2Y
100 mg/dI A A7 75 BYAERLN , i 122 (LI IXURS: i) L
Tt eGFRTE 60 ml/min fffir 2 /e JRS Nk, $7m 5 2
AEHH BE T P RIVAT S35 4 i XU, s eGDR S5 XUBR: S e 2
TR, RIWHIEP R SBP 5 AU L2 U BCHK,
LA g e AR T UG 5 PRIFR S 1E ] HR XU

M2, W >7 mg/dl(420 pmol /L) i JAUKE 3 i W 52 5
RMEfTTZREY) . 501 CKD 8Ol RAG . 53PS
P55 AT AH O (R 2)

3

it

BEE BN H AL AR B INTE , ASCVD Bk



R E R 202647 H30H

K2 eGDRGEAF ASCVD EH AN ML A SET A IR Y COX [ml 43 Hr
Tab.2 COX proportional hazards regression analyses for the association between eGDR and all-cause and cardiovascular mortality in

elderly patients with ASCVD

- R 1 R 2 FT 3
HR(95% CI) P HR(95% CI) P HR(95% CI) P

eGDR 52 FISET- KUK

eGDR BN 1 MhRifEzE 0.90(0.85~0.96) 0.001 0.88(0.82~0.93) <0.001 0.92(0.86~0.98) 0.040

eGDR AN 14~ 57 0.96(0.93~0.98) 0.001 0.94(0.92~0.97) <0.001 0.96(0.93~0.99) 0.040
eGDR Ui %L

Q 1(Z8) 1(Z8) 1(ZHR)

Q, 0.70(0.59~0.83) 0.62(0.52~0.73) 0.65(0.54~0.76)

Q, 0.72(0.61~0.85) 0.67(0.56~0.79) 0.69(0.55~0.85)

Q, 0.73(0.62~0.86) 0.67(0.57~0.79) 0.72(0.57~0.90)

DI— 0.001 0.001 0.019
eGDR 5.0 MU FE T KUK

eGDR BRI 1 Mhrifk 22 0.86(0.78~0.95) 0.003 0.83(0.75~0.92) 0.001 0.82(0.71~0.94) 0.004

eGDR HFHE I 14~ A7 0.94(0.90~0.98) 0.003 0.93(0.89~0.97) 0.001 0.92(0.86~0.97) 0.004
eGDR U341

Q, 1(ZHR) 1(318) 1(ZHR)

Q 0.81(0.63~1.06) 0.76(0.58~0.99) 0.74(0.53,0.97)

Q, 0.78(0.60~1.01) 0.68(0.52~0.89) 0.66(0.51~0.87)

Q, 0.62(0.47~0.82) 0.59(0.46~0.76) 0.58(0.44~0.78)

P 0.002 <0.001 0.009
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Fig.2 Restricted cubic spline (RCS) curves for the association between eGDR and all-cause and cardiovascular mortality in elderly

patients with ASCVD
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Fig.3 Feature selection of the all-cause mortality prediction model in elderly patients with ASCVD based on Boruta algorithm and LASSO

regression
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Fig.4 SHAP interpretation of the random forest model for predicting all-cause mortality in elderly ASCVD patients
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