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Abstract

Objective: To construct a risk prediction model for postoperative complications of coronary inter-
vention based on risk feed-forward control. Methods: This study was a retrospective study. A retro-
spective cohort study was conducted on cases of coronary intervention performed in the Depart-
ment of Cardiovascular Medicine of Ansai District People’s Hospital, Yan’an City from March 2023 to
February 2025. The control group consisted of cases of CAG/PCI without complications, and the ob-
servation group consisted of cases of CAG/PCI with complications. Independent sample t-test or non-
parametric test was used for comparison of measurement data between the two groups, and chi-
square test was used for comparison of count data. Variables with statistical significance after com-
parison were included in the binary Logistic regression model. Postoperative complications of CAG/PCI
were taken as the dependent variable, and binary Logistic regression was used to screen independ-
ent risk factors for complications. A risk feed-forward scoring system (RFS) was constructed based
on the results of binary Logistic regression. A difference was considered statistically significant when
P < 0.05. Results: A total of 320 patients who underwent coronary intervention procedures in our
hospital from March 2023 to February 2025 were included in this study. Binary Logistic regression
analysis was conducted, and the results showed that four factors, namely, hypertension (OR = 2.566),
marital status (OR = 3.074), cardiac function (LVEF) (OR = 5.623), and the degree of stenosis of the
lesion vessel (OR = 4.329), entered the equation (P < 0.05). The risk value (R) of complications after
coronary intervention procedures was calculated by the standardized partial regression coefficient
as R = 2 x hypertension + 3 x marital status + 5 x cardiac function (LVEF) + 4 x degree of stenosis of
the lesion vessel. Conclusion: Risk feed-forward control emphasizes intervention based on predic-
tion before complications occur, which is different from traditional feedback control. In this study,
the OR values were ranked in descending order of effect strength (LVEF > stenosis > marital status >
hypertension), highlighting clinical priorities. This model integrates physiological and social dimen-
sions, involving precise early warning for people with weak social support. Clinical recommenda-
tion: Marital status should be included in the preoperative risk assessment form. For those with LVEF
< 40% and insufficient social support, multidisciplinary intervention should be initiated. At the
same time, a real-time risk early warning system should be developed based on the model to pro-
mote the transformation of complication prevention and control from “passive response” to “active
feed-forward”.
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1. 5|8

56 ik A N4 4E (Coronary Intervention) & Fi 18 i il 1] 5 85 5 A 7 PR 3 ik ke A Bk P 98 9 A 3 4 7 46 7 B
IMLIZ 5 R AN A, BFE ARG #2(CAG) A B i RNk NG TT (PCL) o RAEHARR A, CAG K&
PCI 1@ A CIEEME, FRARIERERL 3%~7%, ERWAACEN. CTO)EH KT AR, ™ E I AL
S IAE . XF EEFRE 0 (CIN) &S n] S BOE T B AR B 4014, 6 TR IE B UE 1) 46 F AT 443 A% L 431 1) 14
Tn, BEAR S e RORE R AR ATy R AE[1]-[3]. AU AT 7542 il 22 18 (Anticipatory Control Theory )il i #4) ## « XU
PO - R - BT AR RS, CENT . BRI BFRSEMR T A B E . o
JKA NERAE I RORE B 16 1E 28 1 M2 50 Bk 2y 1) $0Hs KBl (R FE UL AR (4], ASHIE 70 Rl BN 28 ARG VP A FH i 154
A ER R, I8 I ) XS T AR Y DA S Bt K A N AR FE R (0 B 1 P00 5 3= Bl 1

2. AREFZE
2.1. HFRMR

AR TR AR 5T, EHL 2023 4F 3 H 2025 4F 2 H N LE 21 2 28 XN BB B O I A5 A R £
AN TFAREBEZEVENT AR, SR CAG/PCLIRHIA K AEFFRAEH; WL : CAG/PCLIFHF]H
HRAEM . A IR 2T R X N R ER AR WA, BT Bk R aE R = .

NARHE: © B2 AR IR TATEEN/ 202 PCLIRYT: @ Fi >18 %, HatERE: ® ARurksk
FAR(ERm=RmE . R EHE, REEREEHY.

Hebpbre: © &FHAOIRE; © EETHRLARIHE OB SRk G © RUiEHE,

2.2. RERIIRIERIE

PRI . ARG R JLAESCHR, [FFARE CAG/PCL H A AE BI(ZE /0 50 HIARA JE K 23 #r), 77
HEVETE R R 3

FoRH&E: © RETELEIRCRAT 24 h ILE): Fi#d. BMIL. FIhEE. LIRe. @M L, @ Rig)
BEARORAOES: WM. IR ERE 5 >40 mmHg Jy 5. & HE. BIERE, @ W53
PR P LB AR RN MR

GuitF 0735 AL LU T B TORER MO AS ¢ AR B0 B AR S B30, THETERHLEBCR A 2 AR,
LA it 5 AN I8 Logistic AR, CAG/PCI ARJ5H B I RIEE MR &, KH T
Logistic [81 743 H7 LI R AE R GG 25, MRS — 7 Logistic 45 A KIS RIS, DL P<0.05 NZEF
BAG 5

3. 58
3.1. BENANBERGEE—IEH SmExER

AW 5 & — IR B PR 5T, g 320 1T 2023 45 3 A 2025 4F 2 HAERBEAT @K NRIEAR
JEEE, FRERAINE 54 %, RE N8 X, TFHFER NG60.73£5.40)%, WA EE —RER S5 EPIF <
TR, SREREAHEME . WKL, 84770 OINEE(LVEF). #AER Rl 40 M Bk A= 72
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6 Mg FEREASHERE (P <0.05), W& 1.

Table 1. Comparison of general demographic data and disease-related data between the two groups of patients after coronary
intervention surgery (n = 320)

%= 1. BN ANRERERERE—MRAOFER SERFEXFRELR 0 =320

gE| STHRAH(n =276, %) WERH(n = 44, %) At P1H

4531 5 161(58.3) 22(50.0) 1.076 0.300
% 115(41.7) 22(50.0)

R (X +5) 60.70 +5.28 60.95+6.12 -0.291° 0.771

BMI (kg/m?) (X ) 24.25+3.15 23.44 +3.90 1.536° 0.126

HERE Y R LAR 154(55.8) 29(65.9) 1.585¢ 0.208
R A T 122(44.2) 15(34.1)

AR Ji R AR 200(72.5) 29(65.9) 0.8012 0.371
BT ER R 76(27.5) 15(34.1)

WA s I 191(69.2) 31(70.5) 0.028° 0.867
H 85(30.8) 13(29.5)

e I 7 131(47.5) 12(27.3) 6.2592 0.012
= 145(52.5) 32(72.7)

FRESCHESE /K 48(17.4) 14(31.8) 5.064° 0.080
HREIKF 184(66.7) 24(54.5)
7K 44(15.9) 6(13.6)

ASTRAR L oS 262(94.9) 37(84.1) 7.268° 0.007
A 14(5.1) 7(15.9)

BlEor CAG 174(63.0) 20(45.5) 4918 0.027
PCI 102(37.0) 24(54.5)

[=priLia EH 216(78.3) 30(68.2) 2.169* 0.141
R 60(21.7) 14(31.8)

O IBE(LVEF, %) >40 201(72.8) 16(36.4) 23.116° 0.000
<40 75(27.2) 28(63.6)

IfiL & % 3 (mmHg) >40 228(82.6) 31(70.5) 3.6342 0.057
<40 48(17.4) 13(29.5)

1557 F & (ml) >100 90(32.6) 19(43.2) 1.889° 0.169
<100 186(67.4) 25(56.8)

A I 18] (min) (Xts) 4494 +7.82 62.53 +10.09 —13.258b 0.000

AL LA A5 e IR A ik 90(32.6) 8(18.2) 3.718° 0.054
e ARSIk 186(67.4) 36(81.8)

PR ML AR TR (%) >70 215(77.9) 23(52.3) 13.0672 0.000
<70 61(22.1) 21(47.7)

#E: R A E PR ES

3.2. BRAANRERGEEELIH LR LR RER E

KRR ITA S22 R (P < 0.05) A EEIFmILE. SBRAL . #E77. OIIEE(LVEF). #
VERF IR 598 LA R FR ) S R BESCHE S . LRI R M (P < 0.0 R B R, ek NERIER
Jo B AT B ROREE MR A EYIN —JC Logistic [AIVARAL, HARE RN R EIE, WIHE
FEWEE 2. W HE(a o = 0.05, aw=0.10 FFsHE)FEAT —J0 Logistic AT, 45 R EB/RE I MEOR =
2.566) ISHHARIL(OR = 3.074). L>INAE(LVEF) (OR = 5.623). JRAZ M A AEFLE(OR = 4.329), 4 MAE
HEANTTRE(P < 0.05), S5RN%E 3.
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P AR AL AR (7] 5 2R B0 SR B AR AE AR 3 B E R KU E(RFS) = 2 x il + 3 x 454
R +5 x OINEE(LVEF) + 4 x i 28 ML A= R

Table 2. The assignment method of independent variables for risk factors associated with complications in patients after cor-
onary intervention surgery

2. BRAANRERERELEHLENRREZRELEMELSR

i H IR AE T =
GIEmILE H=0; 2& =1
TSR O =0; B5FAEE =1
#E 7 CAG=1; PCI=2
LI EE(LVEF, %) >40=0; <=1
A (8] (min) AN
P93 AR I e A FEBE (%) <70=0; >70=1
FIESC TR &K =1; K =25 B =3
I 3 3 (mmHg) <40=0; >40=1
P28 I FbRalk =1; AmRshik =2

Table 3. The results of binary Logistic regression analysis on the risk factors for complications in patients after coronary
intervention surgery

F 3. BN ANBRIERERELEHLAENRKEZ T Logistic BIYFSTHTEER
NGAEEES t{H

95% & 15 X [A]

i H H(B) FRifER FLABR Exp(B) P {H [FER, I

R -3.821 0.460 68.952 0.022 0.000 -
GSUHAR L 1.114 0.539 4275 3.047 0.039 [1.060, 8.761]
I AR I B A R 1.465 0.375 15.294 4.329 0.000 [2.077,9.021]
f=YiNES 0.942 0.391 5.809 2.566 0.016 [1.193, 5.521]
D IIRE 1.727 0.373 21.478 5.623 0.000 [2.709, 11.672]

4. WHLE5%p

A 53 T IR T4 o) B R A PR S K AR S O TR AL, #id —JT Logistic [E)A40 4R
S PO AS B ST TR B 72 e M0 SR S AR . 0 S5 1ML 43 B (LVEF) AU 38 LA A A R . O ThR
(LVEF)[ ¢ tH 5 (OR = 5.623) 7 B 760 Z Ui D e 2 AR5 I AORE A B s TG 5 - . LVEF B fR—AN45
90, JERAERBIEIE S £, X50ONAREEGE S R B T AR LI 52 M B A ¥ 93 # A BRAL ] — 5[ 5] [6].
L TR OO T REAS 4 (3 TR B AL B AR T ML 2 0 2 SRR b BV o AR I Bk A TP (OR= 4.329)
VENF AR B BB br, Hom KBS PEEDE T 2 28 (a5 4k s/I8 s AT 5 S B B3 « 12 1fn
IR IEIE, BT IELE Z AR GBI B[ 7] 1= LS5 52 (OR = 2.566) 2 & ST M S e 1 St 1 7993 742 1)
SRR o AT I 0 S S i R R R, () Al i e P Bz T R B i RN B0 PR BEL S B, SR A
NHRAE X M5 2R G R SRS (8] S HRMRITL(OR = 3.074)1E Jyth £ 0 T 2 R 25 o NS0 BLAT 3 25 X
RS R AR 2, ATRE S RS B M AL 2 SCRFBR R (A FH 2 I B L R MR AV P A 2 )
FAG, $RoRARAE R 76 0 VP4l P 6 L [9]

AR R4 i SR 1 I R R A AT ST FIOEEAT 900, XA AR gt s isds i, AT 5 OR {EHET
PR N0 B i RIU(LVEF > $EA8 > WS > W), RHEIGRM S . AR A A B - 4230
YEAR T, VRN S SRR AR T . R BUIRIR : R USRI N AR R R E 3K, % LVEF <
40% G A SRR R B S 2 AT, R ARFEAS B T R S UG T R G0, 8 R RRE B A 4
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