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Establishment and verification of risk prediction nomogram model for cardiorenal syndrome in
coronary heart disease complicated with heart failure Chen Zeyu, Wang Yan,Kang Zhongjun.
Department of Cardiovascular Medicine , Ziyang City First People’ s Hospital , Ziyang 641300, China

[ Abstract] Objective To study the influencing factors of cardiorenal syndrome( CRS) in coronary
heart disease complicated with heart failure ,and to establish and verify the risk prediction nomogram model.
Methods A total of 390 patients with coronary heart disease complicated with heart failure admitted to
our hospital from March 2021 to March 2023 were retrospectively analyzed. According to the ratio of 7:3,
they were randomly divided into modeling group(273 cases) and validation group(117 cases). According
to the occurrence of CRS or not, the modeling group was further divided into CRS group (72 cases) and
non-CRS group (201 cases). General clinical data of the patients in each group were compared, and the
influencing factors of CRS in patients with coronary heart disease complicated with heart failure were
evaluated by multi-factor logistic regression analysis. The receiver operating characteristic (ROC) curves
were used to evaluate the predictive efficiency of the nomogram model for CRS. The calibration curve was
drawn to test the calibration degree of the nomogram model, and the decision curve analysis ( DCA) was
used to verify the net clinical benefit rate of the model. Results The incidence of CRS in 390 patients
with coronary heart disease complicated with heart failure was 26. 15% (102/390 ). Multivariate logistic
regression analysis results showed that age, diabetes, hyponatremia, anemia, New York Heart Association
(NYHA) Class IV ,blood urea nitrogen ( BUN) , creatinine ( SCr) , serum uric acid, neutrophil gelatinase-
associated lipid transport protein (NGAL) were the influencing factor of CRS in patients with coronary
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heart disease complicated with heart failure. The area under the curve (AUC) ,sensitivity and specificity of
CRS in nomogram model prediction modeling group were 0.935(95% CI 0. 899-0.961) ,91. 67% and
84.08% respectively, while the AUC, sensitivity and specificity of CRS in prediction verification group
were 0.826(95% CI 0.751-0.886) ,76. 67% and 83.91% respectively. Bootstrap method was used to
verify the nomogram model internally, and C-index value was 0. 835; Calibration curve showed that the
nomogram model had a good fit; DCA results showed that the nomogram model predicted that the modeling
group could obtain net clinical benefits when the threshold probability was 7% -91% and 96% -99% ,and
the validation group could obtain net clinical benefits when the threshold probability was 9% 91% and
72% -78% . Conclusion Age, diabetes , hyponatremia , anemia, NYHA heart function class IV,BUN,SCr,
serum uric acid and NGAL levels are the influencing factors of CRS in coronary heart disease complicated
with heart failure. The risk prediction nomogram model constructed by combining the above factors can
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effectively predict the occurrence of CRS.
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g g MR/ L) IR BMI(kg/m?)  ARWBS[BI,(%)] WALH,(%)] TEOWREEE)  LEWREEE)
AL 273 150/123 77.23 £5.29  24.64 +2.75 101(37.00) 112(41.03) 13.18 £2.18 5.31+1.28
IR 117 55/62 77.11 £5.21 24.67 +2.56 40(34.19) 43(36.75) 13.58 +2.54 5.39 +1.24
X2/ 1/Z Al 2.069 0.206 0.101 0.082 0.278 1.578 0.571
P 0.150 0.837 0.920 0.775 0.598 0.115 0.568

gl WRAE s [ ], (%) ] _ NYHA LIIBes4 Bil, (% ) ]

RILE R SIRIAE  RBAE BB ORI 53 1 %% M V&
jeig s | 273 122(44.69)119(43.59) 128(46.89) 77(28.21) 51(18.68) 24(8.79)  32(11.72)  45(16.48) 104(38.10) 124(45.42)
i tl 117 53(45.30) 49(41.88) 54(46.15) 31(26.50) 20(17.09)  8(6.84)  13(11.11)  19(16.24) 37(31.62) 61(52.14)
X2/t Z A8 0.012 0.098 0.018 0.120 0.139 0.415 0.030 1.481
P{E 0.912 0.755 0.894 0.730 0.710 0.519 0.863 0.224
myl g DREMERME | WRCRIEL(%)] TRMEH, (%) ] AR WA ALT
<2W[H, (%)) W R RIS AR AEksik BEE(%) [Bl,(%)] (U/L)
AR 273 141(51.65) 136(49.82) 137(50.18) 167(61.17) 50(18.32) 56(20.51) 70.49+9.42 33(12.09) 18.68 +2.58
E 117 62(52.99) 55(47.01)  62(52.99) 72(61.54) 24(20.51) 21(17.95) 71.19+8.45 15(12.82) 18.69 +2.61
X2/t Z Al 0.059 0.258 0.005 0.693 0.041 0.035
P1H 0.808 0.611 0.946 0.489 0. 840 0.972
au AST BUN SCr eGFR[ml + min~' - [MBEME C IfiL bR R PLT 1144 WBC %k
(U/L) (mmol/L) ( wmol/L) (1.73m%) ~1] (mg/L) (mmol/L) ( x10°/L) ( x10°/L)
R 273 24.64+3.17 4.52+0.81 95.18+10.18 90.22+15.12 1.29+0.21 411.98 £36.69  203.64 +23.39 7.05+1.22
Y 117 24.58 £3.15 4.53+0.77 95.39+10.54 90.18 +14.75 1.27+0.18 413.68 +34.92  204.18 +23.65 7.13+1.19
X2/1/ZAE 0.172 0.113 0.185 0.024 0.898 0.425 0.208 0.598
P1H 0.972 0.864 0.854 0.981 0.370 0.671 0.835 0.550

20531 %L NGAL(ng/ml) LAD(mm) IVST(mm) LVPWT(mm) LVESD (mm) LVEDD(mm) LVEF(%)
jeig s | 273 135.69 £20.28  45.39 +6.34 9.55+1.52 9.42 +1.28 42.65 £8.54 56.45 £9.27 42.18 £6.85
AN tl 117 135.97 £20.35  45.38 +6.25 9.61 +1.57 9.58 +1.27 42.18 £8.65 56.82 +9.24 42.54 £6.28
X2/t Z A8 0.125 0.014 0.354 1.134 0.496 0.362 0.487
PH 0.901 0.989 0.724 0.258 0. 620 0.718 0.626
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2L 0.063 0.022 8.200 <0.001 1.065(1.020~1.112)
NYHA L6652

M#%  0.065 0.039 2.778 0.058 1.067(0.989 ~1.152)
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SCr 0.064 0.021 9.288 <0.001 1.066(1.023~1.111)
1M PR 0.071 0.028 6.430 0.005 1.074(1.016 ~1.134)
NGAL 0.066 0.025 6.970 0.001 1.068(1.017 ~1.122)
HBI -15.296 4.152 13.572 <0.001 -
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R2 CRSH5IE CRS HAEH —MBm R FERHLEL (2 £ 5)

Hn B M) () BMI(kg/m?)  GRWEH[ B, (% )] W[ H],(%)] FEORRERE) O (4)
CRS H 72 40/32 82.31 +5.11 24.52 +2.64 30(41.67) 35(48.61) 13.39 +2.06 5.46 £1.21
E CRS #4201 110/91 75.34£5.19  24.19+2.93 71(35.32) 77(38.31) 13.05 +2.36 5.29 +1.35
X2/ 1/Z Al 0.015 9.817 0.841 0.915 2.326 1.083 0.941
P1E 0.903 <0.001 0.401 0.339 0.127 0.280 0.347

wm s _ » _ WEAES RS [ ], (% ) ] ] B

e 1ML WEIR S =3 I ILAE AR A 1M P il A JVE R g AL
CRS 41 72 32(44.44) 40(55.56) 40(55.56) 29(40.28) 15(20.83) 7(9.72) 14(19.44)
4k CRS 4 201 90(44.78) 79(39.30) 88(43.78) 48(23.88) 36(17.91) 17(8.46) 18(8.96)
X2/t Z Al 0.002 5.694 2.951 7.039 0.298 0. 106 5.637
P 0.961 0.017 0.086 0.008 0.585 0.745 0.018
an bk NYHA 0IIRe s 1, (% ) ] DIESM R e R B, (%) ]
% 4% V4 <2 W[ B, (%) ] 53 Wi KDL -
CRS 72 7(9.72) 21(29.17) 44(61.11)° 29(40.28) 35(48.61) 37(51.39)
JE CRS 41 201 38(18.91) 83(41.29) 80(39.80) 112(55.72) 101(50.25) 100(49.75)
X2/t Z Al 9.711 5.063 0.057
P1H 0.002 0.024 0.812
g s L MAEF, (%) ] ek Ik e A i A ALT ALT
JEiTRE S yalc) i3 Ak Bl ik (%) [61,(%)] (U/L) (U/L)
CRS 72 47(65.28) 10(13.89) 15(20.83) 73.49 +9.42 11(15.28) 19.05 £2.36 24.69 £3.05
ECcRS 4 201 120(59.70) 40(19.90) 41(20.40) 67.19 +8.45 22(10.95) 18.49 +2. 64 23.88 £3.21
X2/t Z A8 0. 694 2.757 0.936 1.587 1.861
P1H 0.405 0.006 0.333 0.114 0.064
au b BUN SCr eGFR MM C MM R 2 PLT 1144 WBC I
(mmol/L) (pmol/L)  [ml»min~" -+ (1.73 m?) 7] (mg/L) (mmol/L) ( x10°/L) ( x10°/L)
CRS 72 4.95+0.77 97.12+10.34 90.16 +7.05 1.28£0.24  416.69 +36.28  204.65+21.28 7.21 £1.26
ECRS 4L 201  4.49+0.85 94.22 +10.58 90.27 £7. 16 1.27£0.19  405.95+37.13  203.16 +23.52  7.01 =1.21
NAA 4.036 2.008 0.112 0.356 2.119 0.473 1.190
P14 <0.001 0.046 0.911 0.722 0.035 0.637 0.235

2051 1% NGAL(ng/ml) LAD(mm) IVST(mm) LVPWT(mm) LVESD( mm) LVEDD(mm) LVEF(% )
CRS 41 72 148.66 +20.11 45.69 £6.25 9.61 +1.62 9.55 +1.31 43.35 £8.66 57.63 +9.64 40.25 £6.28
JECRSZH 201 131.72£20.16  45.29 +6.33 9.49 +1.49 9.38 +1.25 41.95 8.15 55.94 +9.11 45.96 £7.13
X2/t Z A8 6.122 0.462 0.573 0.978 1.230 1.330 6.010
P <0.001 0.645 0.567 0.329 0.220 0.185 <0.001
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