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Correlation analysis of soluble advanced glycation end product receptors and renal
function in patients with coronary atherosclerotic heart disease
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[ Abstract] Objective To evaluate the correlation between soluble receptor for advanced glycation end products (sRAGE) and renal
function in patients with coronary atherosclerotic heart disease (CHD). Methods This study was a cross-sectional study. Plasma sRAGE
and renal function indexes were detected in patients diagnosed with CHD who underwent coronary angiography in hospital. According to
estimated glomerular filtration rate (eGFR), patients were divided into normal renal function group and decreased renal function group.
Clinical characteristics and sSRAGE levels of the two groups were compared, and the correlation between plasma sRAGE levels and renal
function was analyzed by Spearman correlation and Logistic regression. Results A total of 170 patients were enrolled in the study.
Correlation analysis showed that sSRAGE was positively correlated to creatinine (r=0.152, P =0.048) and blood urea nitrogen (r =0. 160,
P =0.038), but negatively correlated to eGFR (r= —0.185, P=0.016). There were 109 patients in normal renal function group and 61
patients in decreased renal function group. Compared with the normal renal function group, sRAGE level was increased [ (2.00 £0.61)
wg/Lws (1.70£0.60) pg/L, P =0.003] in the decreased renal function group. Multivariate Logistic regression analysis showed that
sRAGE was correlated to decreased renal function in patients with CHD (OR =2.954, 95% CI; 1. 030 —8.474, P =0.044). Conclusion
Plasma sRAGE might be a potential indicator for decreased renal function in CHD patients.

[ Key words] soluble receptor for advanced glycation end products; coronary heart atherosclerotic disease; renal function
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Tab.1 Characteristics of the patients at baseline

[n(%) ,M(Pys,Pss) % +5]

Characteristic CHD (n=170)
Sex
Male 121(71.2)
Female 49(28.8)
Age/a 62.00(56.00, 72.25)
Weight/kg 70.00(64.00, 77.00)
Height/cm 168.00(160.25, 172.00)

BML/ (kg - m~?)
SYNTAX score
Clinical history
Hypertension
Diabetes
Never smoked
Hyperlipidemia
Diagnosis
Angina pectoris
Acute myocardial infarction
Vital signs
Systolic BP/mmHg?”
Diastolic BP/mmHg?”
Heart rate/min ~'
Laboratory parameters
Hemoglobin/(g + L")
Total protein/(g - L™")
Albumin/(g - L™1)
Glucose/ ( mmol/L)
HbAlc/%
SCr/ ((umol - L'
BUN/(mmol + L")
eGFR/(mL * min !
Urine red blood cells
Urine white blood cells
Urine protein
Urine glucose

sRAGE/ (pg + L™1)

< 1.73m"?)

25.43 + 3.22
10.00(6.50, 15.00)

118(69.4)
82(48.2)
62(36.5)
153(90.0)

110(64.7)
60(35.3)

129.02 + 21.74
75.00(66.00, 81.00)
71.00(64.00, 80.00)

139.89 + 17.40
64.05 = 4.64
40.08 + 2.83
5.00(4.40, 6.41)
6.10(5.60,7.10)
65.95(57.78, 77.05)
5.60(4.70, 6.70)
96.05(84.68, 105.07)
41/167(24.6)
35/167(21.0)
18/167(10.8)
25/167(15.0)
1.81 = 0.62

2.4 BIhgE A5 S TheEEE4H sRAGE 1%

BE7K F LL 82

55 Ty BEIE B AL AH B, B T RE T R 4 i K
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0.05) , L2 3,
2.6 BVREESUBETRNSEZSN

Ph sRAGE [SCr PEHI| & R AF I > 55 % (414
L HE AR AR, B IIRE T IEVE AR it T 2 N
2 Logistic [ 44> #7, sSRAGE ( OR = 2.954, 95% CI.
1.030 ~ 8.474, P =0.044) .SCr(OR =1.303, 95% CI
1.185 ~1.433, P <0.001) JFHE(OR =0.011, 95% CI
0.001 ~ 0.104, P <0.001) FI4E# >55 % (OR =
12.279, 95%CI; 1.511 ~ 99.793, P = 0.019) H5&.L>
I REE B DIRE N R IR bR, TR LR 4.

3 it

TEAFFE Lo B T, sSRAGE S HILEF JRZ A

21 mmHg = 0. 133 kPa; CHD: coronary atherosclerotic heart dis-
ease; BMI; body mass index; SYNTAX: Synergy between Percutaneous

KFRIEMKKER, 5 eGFR ZHRAM KR, HHE
L Z W W R ] sRAGE S 5e i (3 ' D fiE
TR SEHAE bR, 7R sRAGE T E2 5 IR a0
TR B DIRE T R

Coronary Intervention with TAXUS and Cardiac Surgery; BP: blood pres-
sure; HbAlc: glycosylated hemoglobin Alc; SCr: serum creatinine;
BUN: blood urea nitrogen; eGFR: estimated glomerular filtration rate;
SRAGE:; soluble receptor for advanced glycation end products.

A 150 =0.152, P=0.048 B 20 =0.160, P=0.038 ~ C 150 =-0.185, P=0.016
_ . . ~ =
T 15+ @
% -E :;100-
g E10} . 5
= > B :
= 50F . * * .
% 2 sl B -
~
s
0 - - 0 .2 0
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

sRAGE/(ug'L™) sRAGE/(ug'L™) sRAGE/(ug-L™)

BEl1 EiviwEEF sRAGE 5 SCr.BUN,eGFR HtHX S04
Fig. 1 Correlation between SRAGE and SCr, BUN, and eGFR in CHD patients

A SCr;B: BUN;C: eGFR;sRAGE: soluble receptor for advanced glycation end products; CHD : coronary atherosclerotic heart disease; SCr: serum creat-

inine; BUN: blood urea nitrogen; eGFR: estimated glomerular filtration rate.



170

LRI A PN e

FA3E

®2 BURERERBINGETHRABREIRKFELR
Tab.2 Clinical characteristics of CHD patients with normal or decreased renal function at baseline [n(% ), ,M(P,;5,P;) ,x 5]
Characteristic Normal renal function (n =109) Decreased renal function (n=61)  Statistics(t,z,xy*) P
Sex
Male 84(77.1) 37(60.7) 5.133 0.023
Age/a 58.00(53.00, 63.50) 74.00(65.00, 78.50) -7.921 <0.001
>55 72(66.7) 57(93.4) 16.030 <0.001
Weight/kg 70.00(65.00, 80.00) 68.00(60.00, 75.00) —-2.425 0.015
Height/cm 170.00(163.00, 173.00) 164.50(156.00, 170.00) -3.507 <0.001
BML/ (kg - m~?) 25.59 +3.42 25.13 +2.84 0.840 0.402
SYNTAX score 9.00(6.25, 14.00) 12.00(6.75, 18.00) -1.728 0.084
Clinical history
Hypertension 71(65.1) 47(77.0) 2.614 0.106
Diabetes 51(46.8) 31(50.8) 0.254 0.614
Never smoked 35(32.1) 27(44.3) 2.493 0.114
Hyperlipidemia 99(90.8) 54(88.5) 0.230 0.613
Diagnosis
Angina pectoris 68(62.4) 42(68.9) 0.716 0.397
Acute myocardial infarction 41(37.6) 19(31.1) 0.716 0.397
Vital signs
Systolic BP/mmHg? 126.96 +21.30 132.70 £22.21 -1.660 0.099
Diastolic BP/mmHg? 77.00(70.00, 83.00) 71.00(61.50, 78.00) -2.913 0.004
Heart rate/min ~! 71.00(64.00, 80.00) 71.00(64.50, 76.00) -0.997 0.319
Laboratory parameters
Hemoglobin/(g + L") 144.91 £15.97 130.93 +16.31 5.430 <0.001
Total protein/(g - L™1) 63.20(61.03, 67.40) 64.25(61.18, 67.15) -0.084 0.933
Albumin/(g - L™1) 40.48 £2.85 39.36 £2.65 2.505 0.013
Glucose/ (mmol/L) 5.18(4.46, 6.87) 4.89(4.23,6.02) -1.629 0.103
HbAle/% 6.00(5.50, 7.10) 6.10(5.60, 7.30) -0.548 0.584
SCr/(wmol - L") 61.08 +£10.63 82.16 £17.83 -8.432 <0.001
BUN/(mmol - L") 5.30(4.50, 6.20) 6.55(5.30, 7.78) —4.548 <0.001
eGFR/(mL + min~" - 1.73m"?) 102.12(96.75, 107.70) 80.56(67.38, 85.58) -10. 800 <0.001
Urine red blood cells 21/107(19.6) 20/60(33.3) 3.899 0.048
Urine white blood cells 20/107(18.7) 15/60(25.0) 0.924 0.337
Urine protein 12/107(11.2) 6/60(10.0) 0.059 0. 808
Urine glucose 19/107(17.8) 6/60(10.0) 1.817 0.178
sRAGE/(pg - L") 1.70 +0. 60 2.00 £0.61 -3.057 0.003

41 mmHg =0. 133 kPa; CHD: coronary atherosclerotic heart disease; BMI: body mass index; SYNTAX : Synergy between Percutaneous Coronary In-
tervention with TAXUS and Cardiac Surgery; BP: blood pressure; HbAlc: glycosylated hemoglobin Alc; SCr: serum creatinine; BUN: blood urea nitro-
gen; eGFR: estimated glomerular filtration rate; SRAGE : soluble receptor for advanced glycation end products.
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Tab.3 Univariate Logistic regression analysis of CHD patients with decreased renal function

Characteristic B SE Wald OR 95% CI P
Sex
Male -0.779 0.347 5.033 0.459 0.232 -0.906 0.025
Female 1 Reference
Age/a 0.176 0.027 43.925 1.192 1.132 -1.256 <0.001
>55 1.991 0.555 12.851 7.323 2.466 -21.749 <0.001
<55 1 Reference
Weight -0.047 0.017 7.728 0.954 0.923 -0.986 0.005
Height -0.086 0.023 13.409 0.918 0.876 -0.961 <0.001
BMI -0.043 0.052 0.709 0.957 0.865 -1.059 0.400
SYNTAX score 0.042 0.020 4.611 1.043 1.004 -1.084 0.032
Clinical history
Hypertension
Positive 0.586 0.365 2.580 1.797 0.879 -3.673 0.108
Negative 1 Reference

Diabetes
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Characteristic B SE Wald OR 95% CI P
Positive 0.161 0.320 0.254 1.175 0.628 —2.201 0.614
Negative 1 Reference
Smoking history
Positive 0.518 0.329 2.474 1.679 0.880 -3.202 0.116
Negative 1 Reference
Hyperlipidemia
Positive -0.249 0.521 0.229 0.779 0.281 -2.164 0.632
Negative 1 Reference
Diagnosis
Angina pectoris 0.287 0.340 0.714 1.333 0.685 —2.595 0.398
Acute myocardial infarction 1 Reference
Vital signs
Systolic BP 0.012 0.008 2.698 1.012 0.998 —1.028 0. 100
Diastolic BP -0.033 0.013 6.002 0.968 0.942 -0.993 0.014
Heart rate -0.021 0.015 2.039 0.979 0.952 -1.008 0.153
Laboratory parameters
Hemoglobin -0.055 0.012 21.470 0.946 0.925 -0.969 <0.001
Total protein -0.014 0.035 0.151 0.987 0.921 -1.056 0. 698
Albumin -0.147 0.061 5.849 0.863 0.766 —0.973 0.016
Glucose -0.076 0.076 1.011 0.927 0.799 -1.075 0.315
HbAlc 0.000 0.118 0.000 1.000 0.793 —-1.261 0.999
SCr 0.119 0.019 37.418 1.126 1.084 -1.170 <0.001
BUN 0.510 0.120 18.125 1. 665 1.317 -2.105 <0.001
eGFR -19.076 431.759 0.002 0.000 0.000 0.965
Urine red blood cells
Positive 0.717 0.366 3.826 2.048 0.999 -4.199 0.050
Negative 1 Reference
Urine white blood cells
Positive 0.372 0.388 0.918 1.450 0.678 -3.101 0.338
Negative 1 Reference
Urine protein
Positive -0.128 0.528 0.059 0.880 0.312 -2.477 0. 808
Negative 1 Reference
Urine glucose
Positive -0.664 0.499 1.771 0.515 0.193 -1.369 0.183
Negative 1 Reference
sRAGE 0.843 0.291 8.404 2.323 1.314 —4.107 0.004

CHD: coronary atherosclerotic heart disease; BMI: body mass index; SYNTAX: Synergy between Percutaneous Coronary Intervention with TAXUS
and Cardiac Surgery ; BP: blood pressure; HbAlc: glycosylated hemoglobin Alc; SCr: serum creatinine; BUN: blood urea nitrogen; eGFR: estimated glo-

merular filtration rate; SRAGE: soluble receptor for advanced glycation end products.
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Tab.4 Multivariate Logistic regression analysis of CHD patients with decreased renal function

Characteristic B SE Wald OR 95% CI P
Constant -9.585 6.922 1.917 - - 0.166
sRAGE 1.083 0.538 4.058 2.954 1.030 - 8.474 0.044
SCr 0.265 0.048 29.832 1.303 1.185 - 1.433 <0.001
Sex

Male -4.525 1.153 15.411 0.011 0.001 - 0.104 <0.001
Female 1 Reference
Age/a
>55 2.508 1.069 5.504 12.279 1.511 - 99.793 0.019
<55 1 Reference
Hemoglobin -0.033 0.023 2.048 0.967 0.924 - 1.012 0.152
Albumin -0.142 0. 140 1.028 0.867 0.659 - 1.142 0.311

CHD: coronary atherosclerotic heart disease; SRAGE; soluble receptor for advanced glycation end products; SCr: serum creatinine.
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