Wr VLK 2 e i (BE 2R W) 2019 412 F

JOURNAL OF ZHEJIANG UNIVERSITY ( MEDICAL SCIENCES) December 2019
http . // www. zjujournals. com/med DOI:10. 3785/j. issn. 1008-9292.2019. 12. 02
e

DR o3 B A2 PO JILRE S S0 Ft il v % o2

sk FUAEAK, T B A4

LI EARER IMEXKMEARERSZ AA, #7T AN 310014

2 HFEARMBEKEFRGHETFRAENONER TR S EEEFF, #L T 315040
3BHMITAFEFREH LAFCERMTELARERSRHE, #iT #M 310013
4 HITLHARER MMEXKMEARER S IE WA, #iL M 310014

[ E] a@. BN Logistic W3 Fo i KA 547 A T TN Zb S PLAZ 58
(AMI) E4 04 TTAF A 2OME . ok . BUBUE 47 2018 4 10 A £ 2019 %4 A &
AT AR ARE T B S 4R SR R B ) R AT S R S R R 68 295 ) B E ad
W6 R FRE, H A 55 4619487 A AMI, 231 A Logistic B1 12 547 A= ik KA 547 3 5
AMI FAFRM AR | S /22 FARYE Logistic & )2 25 R £ F & 5 2 KA o AT AR
(RFEA 1 Aok TR 2) , kM A B ROC W & 3% 46 ik = 204 Fm| AMI 69 U4,
% . =T Logistic AW ERETF , A CRE ARDWRE LRE MITEHY
A HIEE G Al 2 AMI X A0S Ha B & (3 P<0.05), RAEHE Logistic ©1
AN EREINRFMER(RER BT, TRIKE L REART L LB
PRRAECTHEE BIEEEG Al RF (VA 1.314 o/LAEA SR E) b HmBEE
B X AR AT A mARYE Logistic W12 M 45 R 569 sk RATEER (R BEA2) B
T, RERFIKS L REART S LA BCHE B IEEG Al A THE, £
st AMI F 49 TR F | Logistic B )2 EEA 49 AUC % 0. 826, Mo s FATEEA 69 AUC 4~
B A0.765( RES 1)F20.726( R ES2) , ZLABA F] i 45 R 27, Logistic ©1
JAAEA 4G AUC £ T 4 A% 2(95% CI1:0.041 ~0.145,7 =3.534,P <0.01) 425 %
FA 1 2F ARG FEL(95% CI: -0.014 ~0.121,Z=-1.173,P>0.05) , &
e AT AMI F4 0 TR 5 AT, RARIE Logistic B AL 25 R & 5 69k AL A
N5 Logistic B )AAEA AL K RA 25 AT AMIL & H 095508 TAF,

[REER] MR, &M, Logistic BA;, @254, & EH,; Fnl
[HESES] R542.2%2 [ XEkFRERD] A

Application of Logistic regression and decision tree analysis

in prediction of acute myocardial infarction events
ZHANG Sheng', HU Zhenjie’, YE Lu’, ZHENG Yaru®* (1. Department of Neurology,

W HEI:2019-06-05  #3Z HEA:2019-07-31

EETIE : [H% A RRESLE (81801162) s WITLA B2~ I RBHIFFE &5 H (2017XYC-A02)

F—1EHE K X(1986—) L, A, FIR BRI, 322 M50 il 10 5 5 5 19 1 IRF 5% 5 E-mail ; xiaoxiaoging_23 @ hotmail.
com; https://orcid. org/0000-0003-0644-7930

BISIEE BN (1990—) , Lo, A+, A BRI, 32 2 356000 77 T8 B9 e PR AN S Al BF 7Y 5 E-mail : zhengyaru@ zjheart.
com; https://orcid. org/0000-0003-2113-2435



K2 AE RN O BT e M O I URE ZE S0 v 4 R - 595 -

Zhejiang Provincial People’s Hospital, People’s Hospital of Hangzhou Medical College,
Hangzhou 310014, China; 2. Department of Respiratory and Critical Medicine, No. 906
Hospital of Chinese PLA, Ningbo 315040, China; 3. Clinical Laboratory , Mental Health
Center of Zhejiang University School of Medicine, Hangzhou Seventh People’s Hospital,
Hangzhou 310013, China; 4. Department of Cardiology, Zhejiang Provincial People’s
Hospital , People’s Hospital of Hangzhou Medical College, Hangzhou 310014, China)
Corresponding author; ZHENG Yaru, E-mail; zhengyaru@ zjheart. com, hitps ;//orcid.
org/0000-0003-2113-2435

[ Abstract] Objective: To evaluate the application of decision tree method and
Logistic regression in the prediction of acute myocardial infarction ( AMI) events.
Methods; The clinical data of 295 patients, who underwent coronary angiography due
to angina or chest pain with unidentified causes in Zhejiang provincial People’s Hospital
during October 2018 and April 2019, were retrospectively analyzed. Fifty five patients
were identified as AMI. Logistic regression and decision tree methods were performed to
establish predictive models for the occurrence of AMI, respectively; and the models
created by decision tree analysis were divided into Logistic regression-independent
model (Tree 1) and Logistic regression-dependent model (Tree 2). The performance of
Logistic regression and decision tree models were compared using the area under the
receiver operating characteristic ( ROC) curve. Results: Logistic regression analysis
showed that history of coronary artery disease, multi-vessel coronary artery disease,
statin use and apolipoprotein ( ApoAl) level were independent influencing factors of
AMI events (all P <0.05). Logistic regression-independent decision tree model (Tree
1) showed that multi-vessel coronary artery disease was the root node, and history of
coronary artery disease, ApoAl level (the cutoff value: 1.314 ¢/I.) and anti-platelet
drug use were descendant nodes. In Logistic regression-dependent decision tree model
(Tree 2) , multi-vessel coronary artery disease was still the root node, but only followed
by two descendant nodes including history of coronary artery disease and ApoAl level.
The area under the curve (AUC) of ROC of Logistic regression model was 0. 826, and
AUCs of decision tree models were 0. 765 and 0. 726, respectively. AUC of Logistic
regression model was significantly higher than that of Tree 2 (95%CI =0.041 -0. 145,
Z =3.534, P<0.001), but was not higher than that of Tree 1 (95%CI = -0.014 -
0.121, Z= -1.173, P>0.05). Conclusion: The predictive value for AMI event was
comparable between Logistic regression-independent decision tree model and Logistic
regression model, implying the data mining methods are feasible and effective in AMI

prevention and control.
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Table 1 Univariate analysis on predicting factors for AMI

[ MCIQR) B n(%) 5 x = 5]

- Ak AMI 4H AMI 241

o (n=240) (n=55) a
AR (4) 65(54 ~71) 66(60~76) <0.05
Lk 95(39.6) 15(27.3)  >0.05
1o ML 5 153(36.3)  34(61.8)  >0.05
BE DR 2 49(20.4) 16(29.1)  >0.05
A 5 Wi B 5 15(6.3) 7(12.7) >0.05
L s 95(39.6) 11(20.0)  <0.01
L UESE 2 10(4.2) 1(1.8) >0.05
oG 2 v sl 11(4.6) 3(5.5) >0.05
Pl R S 25 s 57(23.8) 3(5.5) <0.01
fl T 2245 59(24.6) 2(3.6) <0.01
iR 5(2.1) 0(0) >0.05
SEAR BN KA S 45(18.8) 2(3.6) <0.01
H A% x10°/L) 6.2+1.8 8.2£3.0 <0.01
R (U/L) 19(14 ~27) 30(15~46) >0.05
REAMREEME(U/L) 22(19 ~28) 60(25~201) >0.05
JUUAT ( wmol/L) 85.7£40.0 87.0%26.1 >0.05
SR ( mmol /1) 4.2£1.3 4.2+1.0 >0.05
= (mmol/L) 1.6 +1.7 1.1+£0.5  >0.05
o5 4 B IR 2 11 (mmol /1) 1.1+0.4 1.1£0.2  >0.05
%% B BR 25 4 ( mmol /L) 2.2+0.9 2.6+0.8  <0.05
HARE M Al(g/L) 1.2+0.2 1.1£0.2  <0.01
HIEE A B(/L) 0.7+0.2 0.8+0.2  >0.05
ZE HI R SO A AR BE (%) 42.3+34.3 77.0£27.6 <0.01
2 T ST RAEREE (%) 0(0~50)  70(0~90) <0.01
F R BR A RS (%) 30(0~50)  70(30~90) <0.01
SR BN Mk 2 S AR 71(29.6) 39(70.9)  <0.01
B kR 104(43.3)  23(41.8)  >0.05
B KB A (mm?) 0(0~18.4) 0(0~37.1) >0.05
1% 0 75 BB 57(23.8) 11(20.0)  >0.05
1 1] 7 B 54(22.5) 8(14.5) >0.05
TR A Il e B 33(13.8) 10(18.2)  >0.05
AR EREHR 79(32.9) 19(34.5)  >0.05
B ko= 13(5.4) 5(9.1) >0.05
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Table 2 Binary Logistic regression analysis for predicting

acute myocardial infarction

LAy OR 95% CI P
SELCM S 0.280  0.116 ~0.673 <0.01
B/ R A 25 5 1.368  0.280~6.673 >0.05
T % 0.060  0.006 ~0.638 <0.05
SEAR BN KIS 0.593  0.095~3.691 >0.05
R e E A 0.945  0.664 ~1.345 >0.05
KA TR = 1.000  0.999 ~1.002 >0.05
HIRE M Al 0.112  0.020 ~0.626 <0.05
SER BN k2 A 8.981  4.216~19.128 <0.01
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Figure 1 Logistic regression-independent decision tree analysis for predicting AMI
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Table 3 Variables selected by decision tree models after

splitting the dataset

P g5 P {E*

YRR 1 SRR Bk Z SRR 1 0.031
SO 2 0.045

HAgEE Al 3 0.020

B M R 2 s 3 0.001

R 2 ARSIk S A 1 0.035
TG 2 0.027

HgEE Al 3 0.004

AR TR AR 715 S (AN 1 A AR 42
I3 RSB IT154) +* S T4 28 REFFAE 17 200 B o7 4
HAE S 1.

2.5 HIEAR Bk 2 SO AR R A SC R R o
LR TER R RS K 2 SORAE S
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Table 4 Comparison between Logistic regression model and decision tree model in predicting AMI
(A AUC PrifEiR PE 95%CI W (%) BUREE(%)  FEREE(%) EAIRCR T
Logistic [M14 0.826 0.032 <0.01 0.762 ~0.889 86.2 75.9 79.7 0.56
PR 1 0.765 0.041 <0.01 0.684 ~0. 846 85.4 61.8 91.2 0.53
YRR 2 0.726 0.044 <0.01 0.641 ~0.812 85.1 52.7 92.5 0.45
AMI: 2 MO IAFZE.
1.0 x5 PR K 2 ST AR Y B 2R A BT A R
/ Table 5 Univariate analysis on predicting factors for multi-
0.8F ! [ ‘// vessel coronary artery disease
f g [M(IQR) T n(%) % x +5]
nek j// o S AL RS |,
m; = = (n=185) (n=110)
ﬁ%@o ; AR (%) 62 £12. 67+12  <0.01
ol Lk 82(44.3) 28(25.5) <0.01
) Logisticlu] I 1 L 5 116(62.7) 71(64.5)  >0.05
0.2H — YL BE DRI s 28(15.1) 37(33.6)  <0.01
- g\jfw U B 14(7.6) 8(7.3)  >0.05
0.0 , , - f’/% Tk L 55(29.7) 51(46.4)  <0.01
' 0.2 G 0.8 1.0 D JURESE s 6(3.2) 5(4.5)  >0.05
- NRE e 7(3.8) 7(6.4)  >0.05
AML: 2 HUSSE. iR 2 37(20.0)  23(20.9)  >0.05
B 2 Logistic [A] 7 F1 5 5 B A% Y FT AMI /) MiTZe254 & 41(22.2) 20(18.2)  >0.05
ROC £k izl /Ll 4(2.2) 1(0.9)  >0.05
Figure 2 ROCs of Logistic regression model and SR E K S SEAE A 27(14.6) 20(18.2)  >0.05
decision tree model in predicting AMI FE A4 x 10°/L) 6.3+2.0 6.7+2.6 >0.05
R (U/L) 19(14 ~29)  21(15~38) >0.05
b o o —1 3 \ A BRER ~ . ~ .
SIS A RE R SR AR, RRARR(UL) 22019 29) 24,5021 =53) 50.0
. i N HILEF ( mol /L) 82 +26 82 +51 >0.05
AR A TEE O S RS DR SR A OC (1 P < AR RS (mmol /1) 4.0+1.1 4.2:1.4 0.0
0.05), W35, ¥ LR ZEIA —JC Logistic [ = H 3 (mmol/L) 1.4+0.9 1.6+2.2  >0.05
%*ﬁﬁﬂ—:\‘,ﬁ”l‘i(OR =0. 463,95% C[;O 266 ~ %ﬁgﬂﬁﬁﬁ(mmol/]ﬂ 1.1+£0.4 1.1+0.3 >0.05
w1 EFEIEES (mmol/L)  2.2£0.8 2.3£1.0  >0.05
0.809,P <0.01) S ik i KBER AT A (OR = HARHEH Al(g/L) 1.2+0.2 0.8+0.2  >0.05
1.013,95%CI:1.001 ~1.027,P <0.05) .00 % HEHEH B(g/L) 0.7 0.2 0.8+0.2  <0.05
$1(OR =1.800,95%CI:1.065 ~3.044,P <0.05) éﬁjjimﬁk 2 74(40.0)  53(48.2)  >0.05
| ! _ F RBETE AR (mm? ) 0(0~13) 2(0~42) <0.01
i b 2 (OR =2.795,95%CI:1.544 ~5.060, (g pogpyy 41(22.2)  27(24.5)  >0.05
P <0.01) 5bRsh bk £ 2 AR IS A (K 6) 75 [E 74 BB 39(21.1) 23(20.9)  >0.05
HIHE ROC £k 2t 5 | 351 3 ok i R BT e v AR i A Il B 15(8.1) 28(25.5) <0.01
S L =k B3 N AREBER 51(27.6) 47(42.7)  <0.01
IS £ SRS ) B ) A 2
WISk S AR R Y00 15,6 mn® (B 300 e

TN 73.6% FFE R 78.4%) , WL 3,

3 i i
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s TG SRS IKZ SO LA R R
F AT 25200 AMI & Az B 20 7 $500 A 1 3 2k
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&6 TR K 2 SO AL B9 I Logistic [21J3 704
PN
Table 6 Binary Logistic regression analysis for predicting

multi-vessel coronary artery disease

A OR 1§ 95% CI P&
i sh ke as 0.858 0.236 ~3.124 >0.05
AN BEHR 1.097 0.579 ~2.077 >0.05
ot R B T R 1.013 1.001 ~1.027 <0.05
AL 1.016 0.993 ~1.040 >0.05
Lotk 0.463 0.266 ~0. 809 <0.01
SRR 5] 1.800 1.065 ~3.044 <0.05
Wi IR I 2.795 1.544 ~5.060 <0.01
1.0
0.8}
0.6
W
&
0.4}
0.2 - )
303 fk dre BB THI AR
— SH% %
00 1 L 1 1
0.2 0.4 0.6 0.8 1.0
- 455

3 BNk R R B B B B SR 3l Bk 22 5

LR ROC £k
Figure 3 ROC of maximum plaque area of carotid
artery predicting multi-vessel coronary

artery disease
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