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Prediction of postoperative death risk in patients with

cardiovascular intervention based on the Relief-F algorithm
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Abstract: In view of the common problems such as missing, discontinuous and unstructured
pathological data of patients with cardiovascular intervention throughout the whole cycle, a cardiovascular
interventional disease database was established, and the prediction method based on the Relief-F algorithm
was adopted to effectively predict the risk of postoperative death of patients with cardiovascular
intervention. Firstly, all data sources were standardized according to HLL7, CDISC and other international
cardiovascular disease standards to obtain research data sets, and the data sets were cleaned and
preprocessed. Secondly, the Relief-F algorithm was used to select the features, and 30 feature variables
were retained in the end. Thirdly, logistic regression, support vector machine and random forest were
selected for modeling and analysis, and the 10-fold cross-validation method was used to train the classifier.

Finally, model evaluation indexes such as accuracy rate were introduced to evaluate the classification
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prediction effect of each algorithm on the data set. The experimental results show that the classification

effect of random forest has the best performance on the research data set, its accuracy rate is 81. 97% ., the

accuracy rate is 86. 90% . the recall rate is 82. 14%, and the F; value is 0. 8441. This study can objectively

reflect the postoperative death risk of patients, and provides an effective solution for predicting the

postoperative death risk of patients with cardiovascular intervention.

Key words: cardiovascular intervention; postoperative death risk prediction; Relief-F algorithm;

feature extraction; machine learning; random forest
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LI REAS R 43~ B IE 1 ( True positives) i IE #i]
(False positives) . B JZ ] ( True negatives) , {5 5
(False negatives) , 7325 5 0] TR VE i FE °ow 1R
WHIFEWLR 7, . T, R HIEBEGF, R R
EGIE T KR BB F R B

K7 ZHXREBEHRERKBBER

B T2 R 1T f51) T 45 5 2
14 T, (EIERD F (BB
A F L, (RIESD T (E )

K W5 M HE B R (Accuracy ). K5 i F
(Precision) . A [7] % (Recall rate).F, (F, score) .
AUC (Area under curve)ZE 5 PEEMFEHR ¥ BT 1
PN AL HE AT W AG 20 s BAA 22 20 s (5)—(8)
B

Q.= Tot Ty (5
T, +F,+T,+F,
T
P = r (6)
T, +F,
T
Ry=-" <)
T, +Fy
P 2P Ry 8)
" PR,

Hia o FRRMERER; P FmkEii3; R, £ 11
Fia . #m AUCTH,

Zi H TAF B AR i 28 (Receiver operating
characteristic curve, ROC) {28 /R 7EAS [ 19 43+
KEE T, MRS ERERZ R XR, HhE
PR ROC HIZRE v 4l BRI o

aye PTEARAES ROC M i AR, BB 5
760 B 1 2ZfE], H O

te=y D )G ) O
FRKUL a (=1 FRonBIR5E & T 1 AR HE AT
T X3 sa . =0. 5 Frn Bl pd w4 58 5 B HLAS
AL T @y <<0. 5 DI R 7 AL 7R (0 13 00 4 e AN 1
RF.SVM F1 LR = Fh AL &% 2% 2 S35 155 10 11 45 31 %

WA FrRXT H LR 8.
# 8 RF.SVM# LR BJiEMIEHR
—r e D
Aye P Ry F,
LR 0.7498  0.8355  0.7087 0. 7668
SVM 0.7780  0.8411  0.7798 0.7612
RF 0.8197  0.8690  0.8214 0. 8441

% 8 HRT A5, & XA B AT 0 BOHE SR T
RF 78 3 Fi AL Ge Il a5 2 > 0 557 b 2 B dse {2, 3L
HERA 2RI F 81. 97 %0 AE ANy 86. 9020, A I %h
82.14%,F {HA 0. 8441, 1 LR A9 HERA BE AL, &
REINE] 7500, HEZJRFAET, LR & 3 FiLa &
el P ALY, 1 SVM AT RE 4948 FHAE
LRAVERAY , J5 35 AT LA TR 2 2 A 85cal , D4 i it
AL E . 738 T RE SR T SRR
YA BT =X, B RR D SRR AT L2 2 AN ] A AR A1 A
DRI, T AR BT A DS i Tt 235 SR A T 5
TPk RF RE 8% BT A7 250 i 4 4 SRR 22 ] A Ze ik ¢
FLH T SVM TE A 55 B 5 1 i 3R 3R
Bk,

ROC e F T a oo MRBI/IMEIR & RF
(0. 8292) \SVM(0. 7743) Fl LR(0. 7576) , 3 FpHL#%
22 P ROC HZanE 5 Fis.,

1.0
LR(0.7576) _
0.8 ISVM (0.7743
I RF(0.8292) -~
5 06 ( ,)/
=
o4l
02}
) —LR
7 — SVM
0r —RF
0 02 04 0.6 08 1.0
RS
5 RF.SVM#1 LR i ROC g%k
3 &

ABRFEHESE T 0 i A A B LR B 1
A Relief-F S5 X0l A A A B H RS 5L



%3

W55 : 5T Reliel-F B 000 MU AR E ARG FE T XU Tl 387

T T T NS . AT SRR A
PG RO 5L T A J5 22, BE A% T A b X REAE
HEAEAEA TP 8 I R TUAL B Relief-F 553 0
VERABEAEARTE SR AR B T 30 ANRFAEAS 5, I X i
AR AL B AT T TR e LR, SVM
I RE =Mplae A FIE IR RI 45 2R) . A0F
FER PR TT R BENS w2 250 HERA b U0 1 B AE T
JRURS: B A A BB B B 5 A R P Al B T, AT
PR AR T R I AR TR HoA B 4
{FIRIERS

SEWR:

(1] T hEImE N e w RS REL ] i
OIS, 2019, 47(9) . 722-725.

(2] L A R S B A S 2. v O L R
Petiet 2022 MEELT . P EIEIRILER, 2023, 38(6):
583-612.

(3] P EBERE RN ABE b sr 22 CPEN AR
502019 RRLT L A AU 2 B 7 2R 3. 2020, 8
(1): 6-10.

(4] 235, S R A FE B e e #2 T ], A E A Al
IS4 2%, 2012, 20(5); 244,

(5] SRaerk, wfl, XS, 5. BER A% 0 o e g ik
Hoepk[1]. BB HIRIE, 2021, 38(5): 79-82.

6] Xk, FEEE, A%, 55 Lo et 5 0 oY
[J]. BRI 2EAE, 2021, 42(11): 81-86.

(7] 555, BE, H.%. ETLRMERRGE WEREE
SRR R = B B A B A R P A LT
A FR 2ORBE 2, 2020, 32(6) 0 743-749.

[8] Ruamtawee W, Tipayamongkholgul M, Aimyong N, et
al. Prevalence and risk factors of cardiovascular disease
among people living with HIV in the Asia-Pacific
region; A systematic review[]]. BMC Public Health,
2023, 23(1) . 477.

(9] 4x¥, E1E. FREBOEE M BRI Bt
BB, 2018, 45(6): 1114-1117.

[10] 9%, W ¥, 0, 55 TG REE OO
9o R B P A A S ST L AR AR A B
&, 2022, 19(5) . 707-712.

(110 R, SRR, B4, 55 BT Hdn B L%
PEARESIR T ] BRAfR ki, 2022, 43(7): 20-25.

(12 AT, 5T R RTF 5 59 -L e B 2 g 3 by
MO HEBFES, 2020, 15(12): 89-92.

[13] Behera M P, Sarangi A, Mishra D, et al. A hybrid
machine learning algorithm for heart and liver disease

prediction using modified particle swarm optimization

with support vector machine[ J]. Procedia Computer
Science, 2023, 218(C): 818-827.

[14] Theerthagiri P, Ruby A U, Vidya J. Diagnosis and
classification of the diabetes using machine learning
algorithms[ J]. SN Computer Science, 2022, 4(1):
72.

[15] Singh D P, Kaushik B. Machine learning concepts and
its applications for prediction of diseases based on drug
behaviour: An extensive review J ]. Chemometrics and
Intelligent Laboratory Systems, 2022, 229 104637.

[16] Islam M A, Majumder M Z H, Hussein M A. Chronic
kidney disease prediction based on machine learning
algorithms [ J ]. Journal of Pathology Informatics,
2023, 14: 100189.

[17] Annamalai B, Saravanan P, Varadharajan 1. ABOA-
CNN: auction-based optimization algorithm with
convolutional neural network for pulmonary disease
prediction[ ] ]. Neural Computing and Applications.,
2023, 35(10): 7463-7474.

[18] Sudha V K, Kumar D. Hybrid CNN and LSTM
network for heart disease prediction[ J]. SN Computer
Science, 2023, 4(2). 172.

[19] Liang Y, Guo C H. Heart failure disease prediction
and stratification with temporal electronic health
records data using patient representation [ J J.
Biocybernetics and Biomedical Engineering, 2023, 43
(1): 124-141.

[20]Hao Z Y, Ma J, Sun W ]J. The technology-oriented
pathway for auxiliary diagnosis in the digital health
age: A self-adaptive disease prediction model [ ] .
International Journal of Environmental Research and
Public Health, 2022, 19(19): 12509.

[21] BEIR =, FETHLER% 21 018 BEL I R0 25 T A5 T00 0 X
Bisre[D]. M TARTARS, 2022 41-54.

[22] XA, 2T A HITC AL P 2% i 4 X AR AR P it R BB T
AT D], SHE: ZHOKS, 2021 42-64.

(23] XI#, INZLL, iR, . T ELS 8 — B 15
ML e AR, 2020, 48(12): 1000-1038.

[24]) XBe £, 24T, DA% HL. FEF 24 SVM 1Y AdaBoost
O EE AL T ARIEAR B AL ] ], R TR 7 7 4
2023, 54(5): 804-811.

[25] B, RE, #30E A/RRGIHETECS h i 24
IOEL S P MR P B 4 2 5 i 8 2 4 PR B8 T JRUIS: g A G
PERCPE ) 2% S 43 A LD, b -5 0 o Sk 3500 B
2023, 30(1): 45-50.

[26]Ben Jabeur S, Stef N, Carmona P. Bankruptcy
prediction using the XGBoost algorithm and variable

importance feature engineering [ J |. Computational



388 IR TR 27 4l CH AR B 2024 4 W51 &

Economics, 2023, 61(2) . 715-741. dimensional feature selection] ] ]. IEEE Transactions on
[27] Kushwaha N L, Rajput J, Suna T, et al. Metaheuristic Evolutionary Computation, 2023, 27(4): 802-816.
approaches for prediction of water quality indices with [29] Tatliparmak A C, Yilmaz S, Ak R. Importance of
relief algorithm-based feature selection[]J]. Ecological receiver operating characteristic curve and decision
Informatics, 2023, 75: 102122. curve analysis methods in clinical studies [ J]. The
[28]LiL J, Xuan M L, Lin Q Z, et al. An evolutionary American Journal of Emergency Medicine, 2023, 70:
multitasking algorithm with multiple filtering for high- 196-197.

(REHRE:F %)



