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The predictive value of serum D-dimer and sRAGE levels for short-term adverse

prognosis in elderly patients with coronary heart disease after interventional therapy
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[ ABSTRACT ] Aim To explore the predictive value of serum D-dimer and the soluble receptor for advanced glyca-
tion end products (SRAGE) levels in the short-term poor prognosis of elderly patients with coronary heart disease after per-
cutaneous coronary intervention ( PCI). Methods The clinical data of 316 elderly patients with coronary heart disease
first diagnosed in Huanggang Central Hospital from April 2019 to June 2020 were collected. ~ According to whether the pa-
tients had major adverse cardiovascular events (MACE) during the follow-up period, they were divided into MACE group
(n=52) and non MACE group (n=264). The independent influencing factors of postoperative MACE were analyzed by
univariate analysis and multivariate Logistic regression, the nomogram prediction model was established and verified accord-

ing to the independent influencing factors of patient prognosis.  The threshold effect of D-dimer and sRAGE levels was de-
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termined by curve fitting and threshold effect analysis, and the influence of D-dimer and sSRAGE levels on MACE was eval-
uated by Kaplan-Meier curve. Results  During the one-year postoperative period, 52 (16.46% ) of the 316 elderly
patients with coronary heart disease who were included experienced MACE.  Body mass index ( BMI) , proportion of hy-
pertension, proportion of diabetes, GRACE score, number of stents, apoliporotein (Apo) B, ApoB/ApoA, low density
lipoprotein cholesterol (LDLC) , liporotein (a) [Lp(a) ] and D-dimer levels of patients in the MACE group were higher
than those in the non MACE group, and sRAGE levels were lower than those in the non MACE group, with statistically sig-
nificant differences( P<0.05).

high D-dimer levels were independent risk factors for MACE in elderly patients with coronary heart disease after PCI treat-

Multivariate Logistic regression analysis showed that high GRACE score, high Lp(a) and
ment, and high sSRAGE level was protective factor (P<0.05). Curve fitting found that the probability of MACE increased
with the increase of D-dimer level and the decrease of SRAGE level.  The Kaplan-Meier curve shows that the incidence of
MACE in patients with higher D-dimer levels is significantly higher than that in patients with low D-dimer levels ( P<
0.001), and the incidence of MACE in patients with lower sSRAGE levels is significantly higher than patients with higher
sRAGE levels ( P<0.001).
sistency index was 0. 796 (95% CI; 0.723 ~0.834), ROC curve AUC was 0. 851 (95% CI; 0. 806 ~0. 892) , which has

Conclusion High level of D-dimer and low level of sSRAGE are important risk factors

The nomogram model was constructed based on independent prognostic factors, and its con-

a good degree of discrimination.

for MACE after PCI in elderly patients with coronary heart disease, and have a high predictive value for short-term adverse

prognosis after PCI.
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1 2. 08 £, sRAGE 3 MACE 4119 0. 56 £, i i
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x1. WE—BIGRFMELE
Table 1. Comparison of general clinical characteristics

between the two groups

MACE #1 4k MACE 41

nH (n=52) (n=264y X7t P
i % 73.37+7.26  72.54x6.73  0.802 0.423
B/ [HI(%) ] 35(67.31) 185(70.08)  0.157 0.692
BMLI/ (kg/m?) 26.48+2.71  25.322.84 2.712 0.007
RILE/[BI(%)] 44(84.62) 172(65.15)  7.608 0.006
WERIE/ [ BI(% )] 32(61.54) 119(45.08)  4.719 0.030
WA/ [ (% ) ] 17(32.69) 83(31.44)  0.032 0.859
e BRI W2 T

'[l”?gg(zﬂ;ﬁf)j‘/ 0.001 0.981
AERERLOLR  32(61.54) 162(61.36)

4&711&%?,%@ 13(25.00) 63(23.86)

gfﬂfi@'?ﬂ 7(13.46) 39(14.77)

GRACE #£43/4>  119.46+11.24  83.46%9.37 24.466 <0.001
ﬁ;’%ﬁ?f” 32(61.54) 97(36.74)  11.425 <0.001
ApoB/(g/L) 0.89+0.25 0.82+0.23  1.977 0.049
ApoB/ApoA 0.83+0.30 0.72+0.26  2.716 0.007
TC/ ( mmol/L) 4.3241.48 4.35+1.53  0.13 0.897
TG/ ( mmol/L) 1.99:0.78 2.02¢0.61  0.309 0.758
LDLC/(mmol/L)  2.5420.72 2.34£0.63  2.042 0.042
ZSHEIMAE (mmol /L) 6.2120. 64 6.1220.72  0.838 0.402
BUN/ ( mmol/L) 5.99+2.53 6.02+2.32  0.084 0.933
Lp(a)/(mg/L)  433.59+317.24 286.31+247.26 38.033 <0.001
WLET/ (wmol/L)  94.86+21.39  96.65+19.84 0.587 0.558
D-Z %M/ (mg/L)  1.77x0.35 0.85+0.24  3.030 0.003
sRAGE/ (ng/L) 30.46+16.28 54.72%23.16 5.424 <0.001
ARIGHIZE/ [ B1(%) ]

e ] T b 51(98.08) 261(98.86)  0.215 0.643
ACEL/ARB 52(100.00)  259(98.11)  0.682 0.409
Snks 51(98.08) 262(99.24)  0.628 0.428
B AZ R BH I 7 50(96.15) 249(94.32)  0.288 0.592
i1 25% 51(98.08) 258(97.73)  0.025 0.876
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2.2 MACE #HXEREZESSH

LI PCI RJG /T &4 MACE AR AR &, Xf 22 5%
Gt LS bR BMI &5 1L B PR .GRACE
0 4% H | ApoB , ApoB/ApoA \LDLC . Lp(a) .
D-" KK sRAGE |72 A £ Logistic [[IH4347,
5K WK % GRACE PF43 i Lp(a) A D- 51K
IR R AR T O R PCT RS & A= MACE (7
SLfER R ER ,  sRAGE /K- A3 &K (P<0. 055
#2),

% 2. MACE XK E RS
Table 2. Analysis of MACE related risk factors

5] Wald

Apid P PR 2 i OR 95% CI P
BMI 1.877 0.645 8.471 6.536 0.012~9.523 3.194
GRACE ¥4  1.470 0.763 3.712 4.349 1.089 ~6.237 0.041
TR I 1.240 0.801 2.398 3.457 0.089~5.936 2.164
BE RS 1,542 0.674 5.233 4.673 0.143 ~6.329 1.237
THBMHA =2 1.654 0.721 5.262 5.227 0.152~7.436 1.125
ApoB 1.352 0.617 4.058 3.864 0.232~5.721 1.047
ApoB/ApoA  1.656 0.679 5.948 5.238 0.556 ~10.578 0.095
LDLC 1.287 0.761 2.233 3.621 0.812~6.564 0.056
Lp(a) 1.664 0.731 5.179 5.278 2.326 ~10.584 <0.001
D-T Bk 1.800 0.674 7.135 6.052 2.467 ~12.965 <0.001
sRAGE -0.828 0.302 7.517 0.437 0.284~0.939 <0.001

2.3 1niF D-ZE{KF0 sRAGE 7k 5 MACE & 4
R &S R EERR S

A R, W% D-— B AK LT, &
AETEOG R PCL ARG MACE B9 & 4R 5 ETHiE
P TEMZRPLA SR L, E— 25 0017 B E RN 43
MrRs, 4 D-— Bk <1. 033 me/L i}, i % HKF
HITFED , BAR LR B PCT RS MACE & R %
AZ 5, H OR M 1.000 (95% CI:0.978 ~
1.005,P=0.415) ;24 D- Bk >1. 033 mg/L i}, kil
FHAT- T, 2455600 B % PCL AR JG MACE
M &R T, H OR 8 0.972(95% CI.;
0.964 ~0.998,P<0.001; & 1A), J% GRACE ¥
SYANAE Lp(a) \D-ZRAIKT I G L, A
sRAGE 7K1 7+ B4R % PCL ARJS MACE
RARE TR, 2 sSRAGE>45.021 ng/L B,
Bt HACT RIS, 2455090 5 PCL ARG MACE
BE A BN Z 5, H OR {4 1.000 (95% CI;
0.965 ~1.023,P=0.357) ;24 sSRAGE<45. 021 ng/L
B, il LA B BEAR, &4 0% 3 PCL RS

MACE i) &4 5 E A ¥, H OR {H M 0.633
(95% CI:0. 521 ~0.759,P<0.001 ;8 1B) , ROC i
2k R, TEBA T HE MACE /9 FUI0 M (i . 3 5
TR (£ 3),
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Figure 1. Curve fitting analysis of the incidence of
D-dimer and sRAGE with MACE

% 3. D-—EB{KF1 sRAGE /XT3t MACE BiEAEMHE
Table 3. Evaluation value of D-dimer and sSRAGE

for MACE
Eizta AUC 95% CI P REE/ % FRE/ %
D-— K 0.563 0.132~0.795 0.074 73 52
sRAGE 0.672  0.297 ~0.938 0.049 85 62
TEBEA 0.728 0.543 ~0.824  0.028 83 54

2.4 BITNERBI R H S

BT RAE T O B PCI ARG & 2E MACE By
M S7 5 e PR 3R A 4 2 KT AY >R ] Harrell con-
cordance index Z3Hri2 A1 ROC piy 2 X 455 Y [X 49 )3 i
T, C-index TTHREZ5 K 0. 796 (95% C1:0. 723 ~
0.834) ,ROC £k AUC 4 0.851(95% CI.0. 806 ~
0. 892) , D I 25 54 7~ 12 XU G T 00 4SS 784 114 [X 3 i
(K’ 2),
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Figure 2. Column chart model for predicting MACE in elderly patients with coronary heart disease after PCI treatment

2.5 IRBVIGIE

K JH Bootstrap ¥ ( JiL 4 % 4iE 55 & filAE 1 000 K
Jei ) XTI HEA T N R, ¥4 HE ROC i1 2R B i il
2, Mo AT S5 AT A, AR IR TG IS AUC 43 51 R
0.875(95% CL.0.814 ~0.923) F1 0. 872 (95% Cl.
0.796 ~0.918) , R 4351k 89. 53% F1 89. 72% ,
RS 43911 R 90. 58% F190. 67% (813 K4 Fige4) .
2.6 D-ZBKFN sRAGE K ES5HEEARE MACE £

HRAE B MACE & AMS 0L, SR F ROC il £%
D-ZRAKHN sSRAGE 43 Ry ARPGLH 808 {7 AR K
2B HE B (D- B 1K = 1. 033 mg/L, 54550 =
0.415;sRAGE =45. 021 ng/L, 4535 %0=0.376)
i it Kaplan-Meier HH £k & BLES &1 19 D-— R KK
KR D-— R AKIKFEAE MACE & A= HE R J7 i £+
e EEF (P<0.001) , 5K sSRAGE K54 5
f) SRAGE 7K F-7E MACE /& A5 #5571 [F] AL A7 7E Bk
FER(P<0.001;K5),

% 4. Bootstrap N EBIGIERTEHEEIX 4 EigtRIb &
Table 4. Comparison of model differentiation indicators

before and after Bootstrap internal validation

i H Lsana:if LAl =]
AUC 0.875 0.872
95% CI T [R 0.814 0.796
95% C1 _L-[R 0.923 0.918
TSR 0.906 0.907
Rigp 0.895 0.897
TR 0.914 0.910
FHEALSE L 12.857 12.673
FIPERISAR L 0.119 0.118
Wit A L 118.476 119.725
IFT P 9 0 0. 649 0.651
3 1k T 0.968 0.970
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Figure 3. Differentiation evaluation of the model
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Figure 4. Accuracy evaluation of the model
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Figure 5. The relationship between D-dimer and sSRAGE

levels and the incidence of postoperative MACE in patients
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