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[(HE] BH ATAZHEREAHKBERTECHAIRACKRELZAARGY R L, 23 +HERGTR
MARR | A A FHRA HRIeAFE . BIKE L BN ERRIE, ik RATBRIGER LT &, AN
ACRRER SR EFBT 3B ANGEREIEE, A—REL-REFE. PETH. ZBZE
MdFMEZE, Mg 1 FERBRATLAERNRESS ABNRAFIEREANRLL, KA EEZ Logistic
J2 A= % B & Logistic 1 )2 7 i & &8 R A8 2 AL S BB BANTR W IR % B &, MBI H E RGN
A, i s K BT TR T, S ARE B BOEE . Wk kR & @ s AR 47 B E e iR
GEER EIASIT 6826 Bk, DGEATIH, BIEE 2056, HA8IF B HE L EBANR, % EHE Logistic &
VAo ME I, S HFEBRL [OR=6.93, 95%CI(1.58,30.45) ], 5%k [OR=2.58, 95%CI(1.42,4.72)]. &
Bk [OR=3.97, 95%CI(2.06,7.67)]. & [OR=4.38, 95%CI(2.32,8.27)]. fff [OR=2.17, 95%CI
(1.06,4.44) 1. A ZE 4 [OR=3.64, 95%CI(1.87,7.09)]. Ik ZFE KK ZFGREHEAZ [OR=1.30,
95%CI(1.01,1.69)] AR CHBEZRCKRBEFANGROH R Z, ATRALHR RO YmE FIEAER
HRATAME T, MAEBCHBAELRCKRABANRRGTH KA, ZHEHN 2B PERAES, EABIELR
BR, EEBABPZRXE IS EHE TEMR (AUC) #0.818 [95%CI(0.781,0.852) ], fEIit AR P
AUC # 0. 816 [95%CI(0.779,0.850) ], Hosmer-Lemeshow #3525 % & 90, AR o E 545 (¥=4.55, P=
0.80), EFRM 4L AT, BAAME R >5% wF iz AR N B S Jm A8 2 A S 4R B & BN R0 16 R %3k &
BEZHTAIARLFERTR, i€ SHRBRL. HRE. B, BR, FRLLEIE, 2BER. EHE
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2.3.2 TRMAEA S PUINEEE R RS AR
BRI, HBIAE =20% B HI Bk 2A &, X FHsk
B FH AL ML T B A . AEsErh,
HASRIIAFESIAE . DREFAR (RE: fi=
1, #£=0) FHZE, U—MoR. H250R. Ik
SR, hBERIRTRTORE, R ERIERIRORHE bR, 2
a (ME. &=1, §=0), EZRATE (KH:
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ZIai T ZEm IS W, XTAETEILL M A AR 1
AT M sl B e . AR R JC 2 AL AT IT 2 R
Logistic [ 5 73 By fff 7 56 0o 9 o 200 B0 £ K i
ABE S R s 2 2R, R rms il regplot
WA SSNLE . LR P<0.05 h2E S
AGitarE X, Horh 28 2R bR o R 25 20
(VIF) >5, ik T (TOL) <O0. 1.

2.3.3 FUMABERGFNALE MHBENE,
IH A B UEAE A TR A BRI . ASBIFSY R A X
FE . RCHERE | DRI o Bk D L S0 AL e R
PRYCE NG o SR 323038 TAE FRAE i 481 1 R
(AUC) RAHT AR A IX 43 BE, 24 AUC 3%
T 1, UL e gy, Rl2Wrae Jpdkag; >0.9
XA EAEE 5 0.7~0.9 X3 B U5 0.5~
0.7 MXA3EE—k . 1T Hosmer-Lemeshow #5211 [H 2

REge AL A R LAPEAS RS . D3R #h 42 /3 (DCA)
FHR AN AR (15 R AT R o
3 #R
3.1 WG EAIhiEE B H AT s
AWM 328 682 19, A 89 14 ¥
RHEFHALE, V4% 477 B EARE67 6, ursE
205 B A BE 22491 AT G 1 257 5 (35. 94%) ,
k425 (62.32%), WA 69.00 (64.00,
74.00) % . £ 1w, VIGREREGIESE B E K TC,
non-HDL 25 5 BAT G122 L 24 (P<<0.05), H
RYTRL2ZER G2 E L (P>0.05),
3.2 WNEEAESLE B L PETHLER
P ZRBE RS IR f8 35 vh R ORI T LA 3 B
RI, GEMBIFERE TS . IkE . IEERfE
JRZR¥ TG E L (P>0.05), EILE2.
3.3 FRMAEA 4G 5
3.3.1 A% Logistic @A A4 % B ik —k
PR A 22 TR IR AT B R Logistic BUE AT, 45
WiR, MRS DR . WIRE .
k. 5ZMK . IR E LR . SR MIIE . non-HDL J&
Lo e AL U B A BE R R (P<
0.05), W23, ikt s M EAAZRIF¥ESFN
A, T 2 E AR

R NGREEANIUELE TR Lo R A L 0 J 3 — R B A

Table 1  Comparison of general information of patients with stable angina of coronary heart disease in the training and validation sets

TH YIREE (47711) IGUELE (205 1) X714 P1E
A (Hr) 1 189/288 68/137 2.54 0.111
WIS, M (P, P 69.00 (64.00, 74.00) 69.00 (64.00, 73.00) -0. 67 0. 501
BMI/kg-m™, M (P, P.) 25.00 (23.10, 27.30) 25.70 (22.90, 27.70) -0.90 0. 366
Wi /mm-He ', M (P, P,) 141.00 (127.00, 158.00) 140.00 (128.00, 152.00) -1.09 0.276
FFOE/mm-Hg ', M (P, P,) 80.00 (71.00, 87.00) 79.00 (71.00, 86.00) -0.30 0. 762
Cr/pmol - L7, M (P, P.) 59.00 (49.70, 70.00) 58.00 (48.50, 71.00) -0. 14 0. 887
TC/mmol -1, M (P, P,) 4.58 (3.87, 5.21) 4.81 (4.06, 5.63) -3.05 0. 002
LDL-C/mmol - L', M (P, P.) 2.78 (2.22, 3.49) 2.98 (2.23, 3.74) -1.95 0. 052
TG/mmol-L™", M (P, P,) 1.50 (1.08, 2.09) 1.57 (1.13, 2.18) -1.09 0.274
FPG/mmol L™, M (P, P,) 5.90 (5.26, 7.10) 5.71 (5.01, 6.86) -1.72 0.085
non-HDL/mmol - L', M (P, P..) 3.16 (2.52, 3.90) 3.43 (2.65, 4.18) -2.50 0.012
AR 24 (%) 111 (23.27) 45 (21.95) 0.14 0.707
A s (%) 70 (14.68) 24 (11.71) 1. 06 0.303
e UL 5 (%) 367 (76.94) 158 (77.07) 0. 00 0.970
Wi PRI s 4] (%) 176 (36.90) 66 (32.20) 1.38 0.239
e IR A /4 (%) 162 (33.96) 74 (36.10) 0.29 0. 591
DARIH L) (%) 45 (9.43) 16 (7.80) 0. 47 0. 494
O ST (%) 10 (2.10) 7 (3.41) 1.03 0.311

W BMI, BRBEEIESG Cr, WUEF; TC, SJHFEREE; LDL-C,
VR R I T

RFENRE HAREEE; TG, HiM=Mi; FPG, =MMKE; non-HDL, ER
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Table 2 Comparison of traditional Chinese medicine symptom Logistic [543 #T1
information of patients with stable angina of coronary heart Table 3 Univariate Logistic regression analysis of factors influenc-
disease in the training and validation sets [ (%) ] ing readmission in patients with stable angina of coronary heart disease
lERS B ESE Frife OR
o @y ospy XM P i By A PR s
TE RAH 219 (45.91) 98 (47.80) 0.21 0.650 o 1L 9 0.74 0.38 1.98 0.048 2.11 1.01,4.40
Eas 122 (25.58) 51 (24.88) 0.04 0.848 D IEEBREE 1.88 0.65 2.90  0.004 6.53 1.84,23.22
2 51 (10.69) 18 (8.78)  0.58 0.448 IR 1.57 0.29 5.51 <0.001 4.82 2.76,8.44
THET 21 (4.40) 8 (3.90) 0.09 0.767 ek 1.59 0.29 5.39 <0.001 4.90 2.75,8.73
N 125 (26.21) 46 (22.44) 1.08 0.298 %k 1.00 0.27 3.71 <0.001 2.71 1.60,4.58
8 /N 40 (8.39) 15 (7.32) 0.22 0.638 PRI H I 1.53 0.30 5.15 <0.001 4.60 2.57,8.22
ViR 85 (17.82) 37 (18.05) 0.01 0.943 SEMFEE  -0.82 0.30 -2.72  0.007 0.44 0.24,0.79
P 62 (13.00) 23 (11.22) 0.42 0.519 non-ADL 0.24 0.12 1.98 0.048 1.27 1.01,1.6l
e 147 (30.82) 59 (28.78) 0.28 0.595 1 non-HDL, =l sy %% B2 iR 2 111 [ e
H&E 292 (61.22) 136 (66.34) 1.61 0.204 3.3.2 SEEEMBIBLER  NEEGARE T
A IemTm e er 0.2 FEIRAERE MR, 1 A BB AT
GRS 274 (57.44) 123 (60.00) 0.39 0.535 -
Mg 173 (36.27) 76 (37.07) 0.04 0.841 e, SRR SE Y, AEHEAT 22 PR Logistic
W 32 (6.71) 8 (3.90) 2.04 0.153 1A 53 b7 Z Hir e 2 HE bR 2 F LRV, AR
W 251 (52.62) 117 (57.07) 1.14 0.285 T E 2 PR 2 B AT IR R B e, £ E LR MEG
B 225 (47.17) 88 (42.93) 1.04 0.308 Wi on, DL S AN EAR VIF(E <5, TOL % >
JiX & 147 (30.82) 57 (27.80) 0.62 0.431 0.1. $L7 I 8 MBI ATEAE L TP, 4,
FIGEH 15 (3.14) 7 (3.41)  0.03 0.855
k% Ik 120 (25.16) 53 (25.85) 0.04 0.848 Fa4 EOALE R OEO A A BE IR N R
Bl 82 (17.19) 38 (18.54) 0.18 0.672 Z BIAAE DI
{2k 16 (3.35) 9 (4.39)  0.44 0.509 Table 4 Multicollinearity diagnosis of influencing factors for
Wk 73 (15.30) 31 (15.12) 0.00 0.952 readmission in patients with stable angina of
Sk 106 (22.22) 56 (27.32) 2.05 0.152 coronary heart disease
HEK 18 (3.77) 8 (3.90) 0.01 0.936 Eiztan VIF TOL
ik 147 (30.82) 68 (33.17) 0.37 0.544 AR 1. 026 0.975
Wk 147 (30.82) 60 (29.27) 0.16 0.687 O FIE R 1.020 0. 980
Wk 138 (28.93) 59 (28.78) 0.00 0.968 IR 1.032 0.969
ERD SR MABSIE 187 (39.20) 84 (40.98) 0.19  0.665 HE K 1.046 0. 956
SUIPIHEE 50 (10.48) 26 (12.68) 0.70  0.402 sk 1.045 0.957
SHMASE 38 (7.97) 13 (6.34)  0.55 0.459 PRI L1k 1175 0.851
PORHSHE 72 (15.09) 27 (13.17) 0.43  0.513 U LAE 1. 164 0. 859
LEMHBAE 81 (16.98) 35 (17.07) 0.00 0.977 non-HDL 1.on 0. 989
LBBIEIE 50 (10.48) 20 (9.76)  0.08 0.775 e VIF, R TOL, Jr 2RI T 5 non-HDL, A &
BT PR B 107 (22.43) 42 (20.49) 0.32 0.573 PR AR
91 18 it 91 (19.08) 37 (18.05) 0.32 0.573 3.3.3 % B & Logistic @2 547 ¥ FiRFE v H
I 213 (44.65) 102 (49.76) 1.50 0.220 8 B P 2 HE— 25 HEAT 2 R 22 Logistic [EIF1 4347,
f‘(ﬁ)ﬁ 73 (15.30) 33 (16.10) 0.07 0.793 SIS B, 4R 26 22 Logistic [11 940 B 36
MR 28 (5.87) 12 (5.85) 0.00 0.993
e 78 (16.35) 43 (20.98) 2.10 0,147 BASITE X, [ARETIRRER, RATAHILE
BT 11 (2.31) 8 (3.90) 1.35 0.245 SR R O SR R AR A B B B SR
SRR 60 (12.58) 23 (11.22) 0.25 0.619 IR I AE HEAT 22 I 2R Logistic [81J7 43 A FIAR B4 S 15,
P 39 (8.18) 16 (7.80) 0.03 0

870 [ RERE A A7 HT . 2 [ Logistic [B1J7 70 Hr 45 2%
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s, OIEEEie . IR K. Rk, R
HZEE, M . non-HDL & 56Uy fa e B0 200
BEMARREWEZR (P<0.05), WS, T
X T A PR FRAT A TR A A

RS LRI B LSO R A B R i £ K %

Logistic [R5 47
Table 5 Multivariate Logistic regression analysis of factors
influencing readmission in patients with stable angina of

coronary heart disease

A B ArdER ZfE P ORME  95%CI
DHFERFEL 1,94 0.76  2.56 0.010 6.93 1.58,30.45
PR 1.48 0.32 4.55 0.001 4.38 2.32,8.27
WK 1.38  0.34 4.11 0.001 3.97 2.06,7.67
Sk 0.95 0.31 3.09 0.002 2.58 1.42,4.72
SR HZAEIE 1.29 0.34 3.80 0.001 3.64 1.87,7.09
(%951 0.78 0.36 2.13 0.033 2.17 1.06,4.44
non-HDL 0.26 0.13 1.97 0.049 1.30 1.01,1.69

¥ non-HDL, % 8 N8 8 1 IH [ B

3.3.4 ReTRm Al ey 5 fp A ST BRI AR
RO R VR . K. XK. PR
HZ5E . non-HDL. [, 74T AL & 7 A%
PRI o VR NS B e s N R e | A SR S|
JiR e ST00 Sl SE A b, A 0 T R e )
BEFABERS B m s MR RS . k. 5%
Jik . PRI E A UE A 2 O ) R P e KUK [ R A
B, SRR ARSI E B . Bilan, 4
FELEMARFT=36. 043 . IR H=72. 5%, 7%lk=46.5

3. AR H 4511E=60. 0 47 . non-HDL 4 4 mmol/L=
49. 0400, 1264, 047, FABEMERN 74. 43%.
3.4 FRMAEA 69 B AE AR

3041 R fii DX BEST bk e N7 17 i A
RUHEAT PR, A AUC VI 2R 45 0. 818
[95%CI (0.781, 0.852) ], Y% Youden 45 %X
0. 538 B, # TS 0. 105, RAELE N 82.09%,
RSB R 71.71%; 7859 3E 4E o AUC 2 0. 816
[95%CI (0.779, 0.850) ], HGUE%E Youden $5 %X
H0.556 B, #Wr o 0.173, REE N 69.35%,
Ri 5K 86. 27%, & AR LA A U111 X 43 BE
VLR 1 GERA SC  4ER R0 .

3.4.2 RAEE KM Bootstrap 7 HE AL 1000 X 2
IR HEIT R, PIZREE P A B AU 5 52 B P A B RS
S YAy 28 Xt 1% 22 (MAE) 4 0. 012, Hosmer-Lemeshow
K25 R R TG # R L (Y=4.55, P=0.80);
65 0E £ I 25 B T e KU 5 S PR B A XU MAE 4
0. 016, Hosmer-Lemeshow ¥ 4645 B /n LG5
X (x=9.58, P=0.30), EAKULKE 2 GEAA
SC SR

3.4.3 W ARA M HFH DCA TEAL AR i 11t R
ARk, IS RERERAL T 5%~80% F155 k5 5]
{EMEFRAL T 5%~78% I, ZAR AL T 5 i B
FE B2 FEE T AF TR BE RURSE (9 I AR v i 25 B
m AT T, ULHHE 3 GERR AR S 4k
AR

BRI 0 10 20 30 50 60 70 80 90 100 ()
=)
ST , *
- & R
Iy , .
. & b
IR T , ‘
s e o
TRk , o
- i 2
ik , o
e 4L & =
BN 4EHIE . ]
7~
non-HDL r T T T T T . )
ROV 0 1 2 4 5 6 7 8 (mmol/L)
0 50 100 150 200 250 300 350 (4
BABR 0 10 20 20 30 o
01 0.2 0304050607 08 09

TE: ARRRECO T BT, IR, BNk, BRIk, BORESGE. ke IRE N
i

JIELT ) o 3 1478 P MR IR R 38, AN S DA i Ay, R R

o7 Y HE SR B My AR PR A BEAME % . non-HIDIL, I o 5 2 AR 25 11 UL T e
B e O R e A O A A B XU s PR T A A5y 51 2 ]

Figure I Nomogram of the clinical prediction model for readmission risk

in patients with stable angina of coronary artery disease
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27 OMIRIT RN, B BRI L R O SO AR
A B

AHIF S I R BRI RAIE ST, AN 682 9 5 L
o R o o g S THEAT R Bt XU, o 0 A A ) £
. L ER Logistic M1 23 B R, i 1 H 9 B2
O L. RIR . Ik, %k, RS E LS
JE . SR MFSIE . non-HDL 2 76U ke 58 A0 289
BEBABNEmKANER ., ZHEILLHIZWEE RN
B R R Z AL E . 2R Logistic
BT R, O et . IR . Bk, %
ik . PRI ELEUE . MR . non-HDL A Lok Fa &
R 2O A AR 2R . 514 B —FFE
P& 245032 B RS ITAG T H, EEdss £
A5 M) PR 28 08 T 00 A A F o 0 JXURS: o 2 510 4k R
HEZEARIEHEICHSS G, v LA R 512
7 KU PPk T B B FRL 2, R & 2 rp e
GLEA PR AR TR RN T T T A AR A

WL XA L RCHERE | R R E R R AL T
PR, AUC 3258 s e — 432 ] U R 751 £ 7900 o
M4 AUC R T 1 10 BH T AR Y (%) X 40 BB o 3%
PR AR AR A BETR AUC 0. 818 [95%CI (0. 781,
0.852) |, TEZUE ANREH AUC 4 0.816 [95%CI
(0.779, 0.850) |, UdHHIXBIRL AT &5 X 4B
A FEE Ry VA S0 P MR 4 5 S o UL 5 381 A MR 4 ) —
HE R TEbR, BRI M 2T bR i 2, AR
KEBE ST BRAT o BRI ZRBE RN A 4B R
AR MAE FLE S 9305 B . U ZRdE F s k4R
PRI PR RS 1 22 FH T3P T DU ASE AR AN (] DS 5
T EIE R HE, FEARBEFEH, DCA T 1EAh
BT I me . VIR . K. 5% KA S e

F G 2 R TE S O B AL O SO SR A FE A B
DA T T 2 . NUINZREE 9 DCA il & rfmT DA
B, AE XU B 5%~80% i FBl Y, 45580 iy el
BT et g SEET ) M
T ORXAEA 3 AT T 100 33X W 2% 56 i
2o MISIELE MY DCA fhZ&nl LIE B, HEALTE = X
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Construction and Application Evaluation of an Integrated Traditional Chinese and Western Medicine Risk
Prediction Model for Readmission in Patients with Stable Angina of Coronary Heart Disease: A Prospective
Study Based on Real-World Clinical Data

HAN Wenjie'?, ZHU Mingjun', WANG Xinlu’, YU Rui', PENG Guangcao', ZHAO Qifei', WANG Jianru',
NIE Shanshan', WANG Yongxia'?, WEI Jingjing'

1. The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, 450000; 2. Henan University of Chinese
Medicine

ABSTRACT Objective By exploring the influencing factors of readmission in patients with stable angina of coro-
nary heart disease (CHD) based on real-world clinical data, to establish a risk prediction model of integrated traditional
Chinese and western medicine, in order to provide a basis for early identification of high-risk populations and reducing
readmission rates. Methods A prospective clinical study was conducted involving patients with stable angina pecto-
ris of CHD, who were divided into a training set and a validation set at a 7:3 ratio. General information, traditional
Chinese medicine (TCM) -related data, and laboratory test results were uniformly collected. After a one-year follow-
up, patients were classified into a readmission group and a non-readmission group based on whether they were readmitted.
Univariate and multivariate logistic regression analyses were performed to identify independent risk factors for read-
mission. A risk prediction model of integrated traditional Chinese and western medicine was constructed and visu-
alized using a nomogram. The model was validated and evaluated in terms of discrimination, calibration, and clinical
decision curve analysis. Results A total of 682 patients were included, with 477 in the training set and 205 in the
validation set, among whom 89 patients were readmitted. Multivariate logistic regression analysis identified heart
failure history [OR = 6. 93, 95% CI (1.58, 30.45) ], wiry pulse [OR =2.58, 95% CI (1.42, 4.72) ], weak pulse
[OR =3.97, 95% CI (2.06, 7.67) ], teeth-marked tongue [ OR = 4. 38, 95% CI (2.32, 8.27) ], blood stasis con-
stitution [OR =2. 17, 95% CI (1. 06, 4.44) ], phlegm-stasis mutual syndrome [OR=3.64, 95% CI (1.87,7.09) ],
and elevated non-high-density lipoprotein cholesterol [ OR = 1. 30, 95% CI (1.01, 1.69) ] as influencing factors of
readmission. These factors were used as predictors to construct a nomogram-based risk prediction model for readmis-
sion in patients with stable angina. The model demonstrated moderate predictive capability, with an area under
the receiver operating characteristic curve (AUC) of 0. 818 [95% CI (0. 781, 0.852) | in the training set and 0. 816
[95% CI (0.779, 0.850) ] in the validation set. The Hosmer-Lemeshow test showed good calibration (x> = 4. 55,
P =0.80), and the model’s predictive ability was stable. When the threshold probability exceeded 5%, the clinical
net benefit of using the model to predict readmission risk was significantly higher than intervening in all patients.
Conclusion History of heart failure, teeth-marked tongue, weak pulse, wiry pulse, phlegm-stasis mutual syn-
drome, blood stasis constitution, and non-high-density lipoprotein cholesterol are influencing factors for readmission
in patients with stable angina of CHD. A clinical prediction model was developed based on these factors, which
showed good discrimination, calibration, and clinical utility, providing a scientific basis for predicting readmission
events in patients with stable angina.

Keywords coronary heart disease; stable angina; readmission; traditional Chinese medicine syndrome; constitu-

tion; risk prediction model
(U HiPY: 2024 08 -28; &M HM: 2024 -11-09)
[4. =]



