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Correlation between frailty and severity of coronary syndrome in elderly patients and
analysis of risk factors
YAO Zijun', XU Yunfan', HE Yuli', XIA Yudong®, WU Jun"

'Department of Geriatric Cardiology, *Department of Cardiovascular Medicine, the First Affiliated Hospital of Nanjing
Medical University, Nanjing 210029, China

[Abstract] Objective: To investigate the correlation between frailty status and disease severity in elderly patients with coronary
artery syndrome (CAS) , and to analyze risk factors in this population. Methods: This analytical cross-sectional study included 187
elderly patients diagnosed with CAS at the First Affiliated Hospital of Nanjing Medical University from September 2023 to September
2024, who underwent coronary angiography and intervention. Participants were divided into non-frailty (n=74) , pre-frailty (n=72) , and
frailty groups (n=41) using the FRAIL scale. Coronary lesion severity was assessed by Gensini score. All patients underwent
echocardiography to evaluate cardiac structure and function. High Gensini score was defined as >43 points using the tertile method,
followed by univariate screening and multivariate regression modeling to identify risk factors. Restricted cubic splines were applied to
test nonlinear relationships. Results: The pre-frailty and frailty groups had higher mean age and increased proportion of New York
Heart Association(NYHA)class Il heart function (P < 0.05). Atrial fibrillation and low glomerular filtration rates were more prevalent

in frailty and pre-frailty groups compared to non-frailty group (P < 0.05). High Gensini scores occurred more frequently in frailty
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(36.6% ) and pre - frailty (33.3% ) groups than in non-frailty group (20.3% ) , without statistical significance (P > 0.05). Left atrial

diameter progressively increased across non-frailty, pre-frailty, and frailty groups (P < 0.05). Left ventricular end-diastolic diameter

was larger in pre-frailty than non-frailty (P < 0.05). Segmental wall motion abnormalities were higher in frailty (24.4% ) and pre-frailty

(38.9%) groups than in non-frailty group (17.6%, P < 0.05). Logistic regression identified hypertension, diabetes, fasting glucose, and

segmental wall motion abnormalities as positively correlated with high Gensini scores (all P < 0.05) , while body mass index (BMI)

showed negative correlation (OR=0.872, 95% CI: 0.775-0.980, P=0.021). Spearman analysis revealed weak negative correlation

between BMI and Gensini scores (r=—0.161, P=0.028). Restricted cubic splines indicated no significant nonlinear relationships

between BMI and Gensini scores overall or within frailty subgroups (P > 0.05). Conclusion: Frailty status was not significantly

associated with coronary lesion severity in elderly patients with CAS. However, frailty and pre-frailty status predisposed to cardiac

structural abnormalities and impaired contractile function.
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Table 1 Gensini scoring standards

Degree of stenosis Score Location of diseased vessel Coefficient
1%-25% 1 Left main artery 5.0
>25%-50% 2 Proximal segment of LAD LCX 2.5
>50%~75% 4 Middle segment of LAD 1.5
>75%-90% 8 Distal segment of LAD, middle and distal segment of LCX 1.0
>90%—-99% 16 D1,RCA 1.0
Complete occlusion 32 The remaining branches 0.5

Gensini score=degree of stenosisXlesion site coefficient; Total Gensini score=the sum of Gensini in each segment. The remaining branches includ-

ed: obtuse marginal branch, posterior descending branch, and posterior left ventricular branch.

F2 THFHEEER
Table 2 FRAIL scale

Content of assessment Score
Fatigue (feeling tired for most or all of the past 4 weeks) Yes: 1;No: 0
Decreased endurance (difficulty climbing one flight of stairs without rest without the help of AIDS or others ) Yes: 1;No: 0
Decline in activity ability (It is very difficult to walk 100 meters without the help of auxiliary tools or others) Yes: 1;No: 0
Past medical history (five or more physiciandiagnosed medical history: hypertension, diabetes mellitus, acute heart ~ Yes: 1;No:0

attack, congestive heart failure, stroke, asthma, cancer(except minor skin cancer), chronic lung disease, chronic kid-

ney disease;, etc.)

Weight loss(=5% weight loss in 1 year or less)

Yes: 1;No:0

FRAIL scale score criteria: =3, frailty; 1-2, pre-frailty; 0, non-frailty.
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27 2 00 M dE IR A iE L AR & DL A £ ()Y
IILEOD LM (Pas, Prs) 1387, H AN HUECK T AF S %
Kruskal - Wallis & 5 . 73 3842 & DL £ 4 pl L
(D) HEAT Gt IR , 21 18] 22 5 Ve o dris R J7 K
B 5e M. A AL A7 AE 22 5, W% — 22 R FH Dunn-
Bonferroni 5 J5 1 45 347 P9 M LL L

MR = 20 5 202K >43 43 58 LN i Gensini VF
53 K IE A 8] L i e A8 &, 1 S i A i A A
3 Logistic [a] AR R AT AL B A , FRRE D AR & b o
RARRENWEE, UTEFHASELR, K P <
0.1 AR EARNZ A &K Logistic [F1JH#E A, PLLLAH EL
(odds ratio, OR) FR/NAH R MEMI RS . i 22 TR 3R
PR AR B 3k D 7 A Al A B 2K 2 DR A 2R o i 40
NTESS PR A0S Rl PR 2 LR L v L O
TR g B AR B (RIS 23 P AR B AE LR R A v
RIXB| R ZEZER .

K Spearman #H 5<% 73 #7 L 4% BMI 5 Gensini
Vo Z B ARG . dl I R G 5 il BR i) 14 57 07
2% (restricted cubic spline, RCS) , Xf BMI 45 1% 448 &
(1) Gensini V¥ 45, LA =73 8 8 1) Gensini 73 4 i3F
ITARLRPERE B . X Gensini YE2 A = 0 B4y 2K
JE BT A RAL AR S N RS
H, HavF o AL REIE R =50 578 B Gensini 4
ot Logistic [RI VAR, ¥ B 4 AN 5, 15 fAL
BB, 7E 5 A S P e I O R
NYHA /0> Ty fi6 55 ¢ 55 Py A2 B i b, {30 FHADU2A B
(likelihood ratio, LR) £ 38 L 45 Al £ 6 ¢ 1k 9 & .
P<0.05 NERA G R L.

2 &% B

2.1 BAAERFTAHRFIEE

TEIE 5G A TE 55 I A LLRN I 55 41 L 28 FORE ) e
W 3 frow, FEGYNBE T 5187 B, Hoh L aE g5 4
7445, SESS AT 7241, GG 41 . ToREFHAH
TE 55 BT I 4H L 3E 99 4 F AR 4 ) N 69 (65.75,
71.00) % vs. 73(70,76) % vs. 80(73,82) %, FEF5 1 1]
5 GG T ER 5 (P < 0.001) . FEFHL 5
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23 TRRBRESEEMFD iR E FILE

KA TR GO E A Th RE 22 7 45 SR VE WK 5.
LAD M TG % 55 25 21 562 55 107 11 52 95 4% #3458 (P=
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Table 3 Baseline characteristics between the three groups
Variable Non-frailty (n=74) Pre-frailty (n=72) Frailty(n=41) P
Agel years, M(Pas, Pss) ] 69.00(65.75,71.00) 73.00(70.00,76.00) 80.00(73.00, 82.00) <0.001
Gender[n(%) ] 0.098
Male 47(63.5) 55(76.4) 24(58.5)
Female 27(36.5) 17(23.6) 17(41.5)
BMICkg/m’,% = 5) 24.12 £3.09 24.85 +3.17 24.03 +3.24 0.309
SBP(mmHg, X + s) 131 15 131+ 18 130+ 19 0.901
DBP[mmHg, M(Ps, P+s) ] 76(70,81) 78(68,85) 72(64,83) 0.247
NYHA[n(%)] <0.001
NYHA | 28(37.8) 20(27.8) 8(19.5)
NYHA II 42(56.8) 40(55.6) 15(36.6)
NYHATI 4(5.4) 12€16.7) 17(41.5)
NYHAIV 000 00> 12.4)
STEMI[n(%) ] 3(4.1) 6(3.5) 00> 0.131
NSTEMI[n(%) ] 7(9.5) 11(15.3) 5(12.2) 0.580
SAP[n(%) ] 43(58.1) 37(51.4) 19(46.3) 0.469
UA[n(%)] 22(29.7) 19(26.4) 16(39.0) 0.368
Hypertension[n(%) ] 56(75.7) 56(77.8) 32(78.0) 0.950
AF[n(%)] 4(5.4) 12€16.7) 12(29.3) 0.002
T2DM[n(%) ] 25(33.8) 17(23.9) 12(29.3) 0.047
GIBLn(%) ] 10(13.5) 7(9.9) 11(26.8) 0.416
CIln(%)] 9(12.2) 8(11.1) 9(22.0) 0.259
ALT[U/L, M(Pss, P35) ] 17.30(13.20,27.72) 19.35(14.35,27.67) 18.4(11.95,25.45) 0.785
ASTLU/L, M(Pas, Prs) ] 22.45(18.00,28.82) 22.45(17.77,28.97) 23.80(17.75,31.95) 0.819
TGLmmol/L, M(Pss, Py5) ] 3.61(3.02,4.33) 3.425(2.74,4.29) 3.37(2.88,4.44) 0.710
TCLmmol/L, M(Pas, P:5) ] 1.23(0.88,1.55) 1.20€0.84, 1.64) 1.13€0.83,1.70) 0.900
HDL-CL mmol/L, M(Pss, P+s) ] 1.145(0.88,1.31) 1.03€0.92,1.18) 1.14€0.91,1.34) 0.106
LDL-C[mmol/L, M(Pss, P35) ] 2.17(1.68,2.66) 2.13(1.52,2.72) 1.95(1.58,2.48) 0.525
BUN[ mmol/L, M(Pss, P+) ] 5.82(4.73,7.15) 5.72(4.85,7.53) 6.67(5.35,8.64) 0.059
Cr[ pmol/L, M(Pss, Py5) ] 71.25(59.60, 86.65) 75.00067.25,87.57) 79.70(65.00, 101.05) 0.070
Uric acid[ pmol/L, M(Pas, Pss) ] 310.00(246.25,357.000  327.00(278.50,397.25)  325.00(246.00,423.50) 0.325
eGFR[mL/min, M(Pss, Ps) ] 88.00(75.00, 94.00) 77.00(61.50,87.75) 77.00(59.50, 84.50) <0.001
H-FABP[n(%) ] 0.076

Negative 40(54.1)
Weakly positive 27(36.5)
Positive 7(9.5)

29(40.3)
35(48.6)
8(11.1D

17(41.5)
14(34.1)
10(24.4)

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; NYHA: New York Heart Association; STEMI: ST-segment ele-

vation myocardial infarction; NSTEMI: non-ST-segment elevation myocardial infarction; SAP: stable Angina pectoris; UA: unstable angina; AF': atrial fi-

brillation; T2DM: type 2 diabetes mellitus; Cl: cerebral infarction; GIB: gastrointestinal bleeding; ALT: alanine aminotransferase; AST: aspartate amino-

transferase; TG: triglyceride; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; BUN: blood

urea nitrogen; Cr: creatinine; eGFR: estimated glomerular filtration rate; H-FABP: heart fatty acid-binding protein.

CI:2.381~9.670) 543 7™ & et Ak £ A 1iE 1 =) Gensini
PE 43 B 2 1E M 9% (P #5<0.05) , 1fif BMI f# ik (OR=
0.876, 95%CI: 0.790~0.972) 5 Bl fih 37 471 5] F Ik (P=
0.012). GG =55 S AL 4e if g 48 b5 (LDL-C.

HDL-C %) R ERgiit

S (PHI>0.05, % 6).
WIETR 44 K & 5, & 1L K (OR=1.764, 95%ClI:

1.016~3.048) « ¥# JK 9% (OR=1.652, 95% CI: 1.011~

2.693) . %% I IfiL #% (OR=1.400, 95%CI: 1.170~1.676)
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Table 4 Comparison of coronary angiography results among three groups
Variable Non-frailty (n=74) Pre-frailty (n=72) Frailty (n=41) P
Gensini scorel M(Pas, Prs) ] 27.50(12.62,45.75) 26.50(9.25,57.50) 29.00(12.50, 84.00) 0.874
Gensini scale[ n(%) ] 0.121
Low Gensini 25(33.8) 28(38.9) 13(31.7)
Medium Gensini 34(45.9) 20(2.8) 13(31.7)
High Gensini 15(20.3) 24(33.3) 15(36.6)
Number of diseased vessels[n(%) ] 0.332
Nonsensical lesions 17(23.0) 20(27.8) 8(19.5)
Single vessel disease 23(31.1D 24(33.3) 16(39.00
Double vessel disease 25(33.8) 18(25.0) 7C17.1)
triple vessel disease 9(12.2) 10(13.9 10(24.4)
Number of stents implanted[n(%) ] 0.582
No stenting 25(33.8) 30041.7) 17(41.5)
Implant 1 stent 23(31.1) 21(29.2) 12(29.3)
Implant 2 stent 14(18.9) 9(12.5) 7C17.1)
Implant 3 stent 7(9.5) 6(8.3) 3(7.3)
Implant 4 stent 2021 6(8.3) 2(4.9)
Implant 5 stent 3(4.1) 00 000
Drug balloon dilation[ n(%) ] 21(28.4) 15(20.8) 7(17.1) 0.346
x5 JHBEBHELHMELERILK
Table 5 Comparison of echocardiographic results among the three groups
Variable Non-frailty (n=74) Pre-frailty (n=72) Frailty(n=41) P
LAD[mm, M(Pys, Ps5) ] 36.00(34.00,39.25) 38.00(35.00,40.75) 40.00(35.00,42.15)" 0.024
LDVd[mm, M(Pss, P35) ] 47.50(45.00, 50.00) 50.00(45.25,53.00)" 47.00(44.00,51.50)" 0.029
LVDs[mm, M(Pss, P35 ] 31.50(30.00, 33.00) 33.00(30.00, 35.75) 31.00(29.00, 36.00) 0.183
RAD[mm, M(Pss, Ps5) ] 33.00(31.00, 35.00) 34.00(31.00, 36.00) 35.00(32.00, 36.50) 0.060
ElLem/s, M(Pas, Ps) ] 64.00(55.92,74.25) 63.50(57.25,70.50) 63.00(54.00,73.50) 0.737
EF[%, M(Pas, Ps) ] 63.00061.15,64.47) 62.40(56.94, 64.40) 62.10(58.45,64.40) 0.385
RWMA[n(%)] 13(17.6) 28(38.9) 10(24.4) 0.013

LAD: left anterior descendin; LVDd: left ventricular diastolic diameter; LVDs: left ventricular end-systolic dimension; RAD: right atrial diameter;

EF: ejection fraction; RWMA : regional wall motion abnormality. Compared with the non-frailty group, ‘P < 0.05; Compared with the pre-frailty group,

P <0.05.

ATy A et Jik ™ LA RO SE R R 2R (P < 0.05) . B4R
RS2, K BMI7E 2 748 & 45 8 rh R 5 W 35 OC B
(OR=0.872,95%Cl:0.775~0.980, P=0.021), $Z7~ BMI
FEFEAR 1 AN ERAT, e k™ B0 48 XU 3 1 12.8%
2.5 BMI 5 Gensini #F 548 % P 547

Logistic [A] 925 3 7R , BMI 5 15 Gensini P14) 2
URA 5, O 3B e R, 35 4T BMI 5 Gensini ¥ 43 1
Spearman fH 1% 73 #7 , 45 B 27, BMI 5 Gensini 1
I3y 5 HUAH 2% (r=—0.161, P=0.028, ¥ 1.
2.6 BMI 5 Gensini iF 9 JE & 1 £ &

BMI 5 Gensini 773 FIAE X RVE LK 2. B

FULR MR A RCS Hi 28 47 26 M SC BRAG 06
2A B C o ) SIS AR FEAS 32 55 W40 R 3 55 71
W40 A BMI 5 3% 52748 5 1) Gensini P43 2 [8] (1) 71
BN KR, B R B (ikelihood ratio, LR) #6456 5
TN S AR M I TE G 2 B L CRARFE A P=
0.766, % 5541 P=0.890, % 55 Hi HH4H P=0.793) .

S BE A A A R LE R R AR S L O R R
NYHA 7325 R B v I S5 6 A8 &2 5, 20 Hr BMI
5 Gensini PE7r AL M OCHK . ALK L5 R 4T
(LR=20.69, P=0.76) , J. A% & & B Ay« 55 4 (F=
8.14, P=0.004), NYHA 43 2% 3% 1 (F=3.86, P=0.01)3)
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Table 6 Logistic regression analysis of risk factors associated with high Gensini score
Univariate analysis Multivariate analysis
Variable

OR(95%CD B

P OR(95%CD B P

Pre-frailty 1.108(0.498-2.467) 0.102 0.802 0.677(0.260-1.761) -0.390 0.424
Frailty 0.749(0.349-1.806) -0.231 0.582 0.661(0.255-1.714) -0.414 0.394
Gender 0.956(0.488-1.872) -0.045 0.895 0.946(0.442-2.026) -0.055 0.886
Age 1.004(0.949-1.062) 0.004 0.890 0.967(0.904-1.034) -0.034 0.322
TG 1.198(0.908-1.579) 0.180 0.201 - - -
LDL-C 0.97000.840-1.120) -0.031 0.677 - - -
TG 1.120€0.806-1.557) 0.114 0.499 - - -
HDL-C 1.004(0.378-2.666) 0.004 0.994 - - -
Hypertension 5.726(2.592-12.649) 1.745 <0.001 1.764(1.016-3.048) 0.565 0.044
T2DM 3.056(1.627-5.739) 1.117 0.001 1.652(1.011-2.693) 0.501 0.045
Fasting blood glucose 1.355(1.160-1.582) 0.304 <0.001 1.400(1.170-1.676) 0.337 <0.001
AF 0.815(0.343-1.937) -0.205 0.643 0.910€0.331-2.501) -0.094 0.856
RWMA 4.783(2.381-9.670) 1.565 <0.001 - - -
BMI 0.876(0.790-0.972) -0.132 0.012 0.872(0.775-0.980) -0.138 0.021
250 7 r=—0.161 Tﬁiﬂj:u/ﬁ\ P\CS EHEI léf ’ H:ii BMI 5 Gensini ﬁj\ZHZI‘Eﬂ E,(J
200 { P=0.028 . kMR R E3ABCRN B R MSAEREA TS
§ 150 o * V.20 I 2 55 17 8730 2H o BMI 5 Gensini 3F 73 25 2% 19
2] et LA KIS, S5 R M EREA (P=0.614) 3
38 Frep ° §94(P=0.320) &% 5 53 AT HIZL (P=0.756) AL 4
] . Ty P2 B
0 AR LG RERI), BB Gensini VAT
BMI(kg/m”) SRAR R EY oy AR BT, AR S AN [FIBY BENTE S S

1 BMI 5 Gensini 45 Spearman HEMES T
Figure 1 Spearman correlation analysis between BMI and

Gensini score
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AR (PI>0.05, 87D,
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PRFEA R, BMI 484555 7ok ik 22 71 25 R 5F () 350 A A M1
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3 1 iR

TF 78 3% B & B IS FH 5 55 DFAl v 4 T 2 A 2 4E
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A 5T I T 3 5 VA5 X 2 4 e ik g A AE B e T

AP for overall=0.911 B (0P for overall=0.923 C 4o, P for overall=0.881
P for nonlinear=0.766 P for nonlinear=0.890 P for nonlinear=0.793
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S 109 5 20+ 2 20
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A:Total sample. B: Frailty group. C: Pre-Frailty group.
2 BMI5 Gensini i 5> JE 2145

Figure 2 Non-linear analysis of BMI and Gensini scores



H45BFHE M

*1166° Mo &R K ¥ 20254E8 H
=7 BEEARET RCSHBMI RN RS Gensini i AIETE U B R HEAT A A A BT

Table 7 Association of BMI and covariates with Gensini

scores based on RCS

ASWE TE LA 22 45 6 K 48 B Ak B DD S At AR 4R
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2 T YIRS PN
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ParialSS 150005 LRSS AT, BMIT B T A AR K
Sex(Male) Fl BA4 0004 s SR S R ILYERESS 4R AT, BMI AT
Partial SS 11 444.88 N
NYHA F 3.86 0.010 REERTER.
' ' % 53 9F 4 b5 AR 5 A LR IR A ok T ik
Partial S S 10178 3.1 ﬁfj%\%’“% 7e1 ‘F%ziﬁ%x‘i’}%
LR: likelihood ratio. H G} EEE ﬂz {EI /E\‘ %g % ’ %E:E» f@ﬂméﬁéfﬁ /% %‘
A 2.0- P for overall=0.331 B 60 - P for overall=0.145 c 12+ P for overall=0.859
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G ’C‘) 50 5 10-
S 157 N IS
5 3401 2 8
E10 301 E 6
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A: Total sample. B: Frailty group. C: Pre-Frailty group.
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Figure 3 Non-linear analysis of BMI and Gensini groups

i fa S, G TR SRR AT SR m2T
TAE M HERE , AW 50K F CGEE N Z T+ E &
F AR 2022) BT HEFE B PRAE VPl B R (FRAIL 858D
TERVEAL T A

AW FIEFE Gensini P4 AU 03 B S EUE N
PEASFEAR, 2T B MRS DhRE VAN 1 LM,
FAEATAT M, DB I R e SR 148 S (B - Gensini
PEA 8 I8 99 78 B4, w8 1) BB AN [R]85
RERE, A —E MW E . &S OB R TR
HE LR PP OIS A RE. S H AT
16T Gensini Y4335 5 1ML iz 6 22 i 68 745 0 3 P # 7
ORGSR AR FE AR, 0O WUbs S B RE
THO TR 5 A5 TE % B 48 5 3 T 05 o0 JUE A 0
A FERT K. PRI, 7E TR AR S5 ThRe AR S
GR35 R, Gensini W43 S A O sl B A B
A XS RF 2 S A TR E P

32 RPBHBRIRKLE ™ ZALE PCILE

BEAE T 70 i I et Ik £ 5 AE 1) 1 6 DR 3R 2 B4
s e AR RS T R 55 A et K £R A AR kAT
fa ks R 2, 4 B I 2 S e S K BRI
AW FUER Y 3 55 5 76 Wk 28 A E ™ B AR FE 2 A7 AE
M. 25 BRI, AN A 22 55 IRAS R d Ik 25 A fE
FONT B 15 Gensini VP73 2 3O A8 2 AN SCHE N i
23R FER 73 An LU BAFAE — € Z 7 (HI S8
THE R L, RFAH L IANNE A, 52 55 5% 76 ik i
AR YEEFE R Y L E R, — IR X A SO
8 B FC AR AR S SRS N AT PCLIGYT 5, AR
GG NBETG 522, {H 2 AA PCI S B (11 £ 7E 32 55
X AR 5 B 5 2 R &% R X 212 Pl
(78.00% vs. 57.14%) B 1 PC1(24% vs. 40%)  Ir. &
T PCI(20.00% vs. 31.43%) 3 32 %3 48 PCI (72.00%
vs. 85.71%)" o X 5 AH T 45 FARL, AW 5 3 40



5545 55 8
20258 A

BEFAR , s ML, 0] BT, 5. RE55 5 2 E Tk S8 & E ™ B AR AR AR S I SE R R & A L) .
M ERR RS CH AR R AR , 2025, 45(8): 1159-1169

*1167-

ANBETE PCLIG YT RIS IR L 22 R BRI N, X
BRELRESSE, /K& LB ARG 7
RIEBIUIRRA G NE, R EFAEEFHIHFAY
M) 52 ) 55 S (1) 3 4%

355 5 76k Bk A LA 20 B9 2 Gensind VP4 2
S P ik g ) 2 e 78 R, A o ML ) i Pk s
TEEAY 5 S 300 A2, T 3 55 4 9 4 S PR Ak, AL
IO EE S N 43 b S S 2R AR A e A,
% RGN 66 I VA VR A I [R] P FEAS 5 ) 2 ol AR
AFAE KL

W ST AT A R 2 &= 1
JE B8 PRV S5 FF R , M8 A B B2 3 55 1M fis
W6 DR 25, A2 e ok £ IE R F s TR 36, T R S B
5595 1 Gensini PE 20 FHOCVERE FERG . — U W7 17 A
Fedg B PRI FE 5 Gensini PR 2 1EAH S, 171X
ToboFH S 1 7 55 1 A 2 4 BB 3 A e A s, X
EIRTTEN w72 S 7T 8

VA 515 5 i « A 70 FRALL & 3R PPl 45
FEAE TN R MR 2, IX AT BE AT 5 5512 Wi A7 E I
7, AR A A Y, 85 RAwmfr . FRAIL ] = ) G2 IR
A, T Gensini P75 IR BRAR ] 52, R AR F RS 3
5553 R0 6 Jik 5 7% 359 A O 1 AR B Cln— S O T i8R
[ H2 R HRER A o[RS B F0 BT A FE AR 2K O
BHES 9 5 LA NFGE MO BUmBEA N, 1T E f&
SO U BT 8 2 LB D AR R R -

FEA B 5 8] &« AR50 % AR 2 )
A, Frp R A 41 61, ANFEAR B S B R Re R
i, Xp oM &8 IR = AR R 22 . ASHIE 0 A Ak U T FF 7
ToIER 2 32 559 5 7 ks 28 1 K 158 E A B R AR
K F, AW TR T2 3 55 5 7)) ik B B 5 8 1 41 41
B 5y AR e MDY, B B ik BB 3 Ji Ay 7 B Tk
i — MBI R, T KGR ) fa s R 2= AR
R BB TP 9 H TGV 50
33 XBHRBEOHE . CHLEMF TR

FOR B VP A e R B Bk pe A 7 R B 1R A
Gensini VF-43 UL K& PCTIR T W& LA 7 A [ 3£ 55940
Sl TG R 2 e (ERE R O Bl BRI VA S K 2R S
fIE ™ EE AR I ) — DU ZAR AR, 55> S HAE A
WA AR ZE R . AR E SR L F
K EEEENFE . Hoh B 59 AR LAD.LVDd ¥
KT 59 AN BE . mAAR O U BE 5 O
R Th AN A 1 BL I S B IS B e i A 3 55 V3
55 AT AR R AR R R BN, R W TE 3 55 AN E
HE RIFHOIhAE S OSSR, TR 55 NBEN EE

FET B 71 B ) e Ak £ AiE B BE ZE O A Bl e

PEBECONET AR IR, 3255 B3 ()0 2 HLA
B AT B R AR A, AHF ST o LAD S 34T M
Ko LAD MEFEFHAL(36 mm) EFEFHZH(40 mm) /)
P 30 B (P=0.024), #7175 b5 B A AT g & 3§ AH ¢
O RRURIE AR . X — AR 518 AR
JE A BE 0 0. B FLdE H o0 JUE 5 6 A4 B 7E O
WLIARE B H 5 A 4t A% O M T 55
VER— P4 S P BERAS , o] Rl 2 S AL 5
E W2 A O e, 3k iRl O WLET AL R o

LVDd 2 AF 2284k : ZEGH AT LVDd &% K
F 2 5540 (50.00 mm vs. 47.5 mm, P=0.019), [fij &
9920 LVDd 8% 59 A0 20 46 /N (47 mm vs. 50 mm,
P=0.032), WFFLHE I8P SRR T eI O WLEF
YA FERE, 7532 59 NBEh R M40 B R 7K B 2
W, XMV T AT 3E 5540 LVDd /) T2 55 i
WIgH o 1o JLET 240 T B PR 1 o JUE 588 8 AL,
B S SR LVDAd B 257 . 5
AT WIAH L C 32 55 10 3% 22 3 R ELLVD AR PR 5K
A K AT R B AS 5 | R 1 M E T

AT FE IR T T T, BRI T 355 5 O k21
AR 2 A R RS R X 4. R R 7T 75 45 A0 i
B AR o0 JULTE A S N 1) B0 S B 0 LA AL A
FEFH A OGO B FE A P IR PR
34 #FGensiniitp 55X AR EE

AT A7 AR T B BE 12 B B A g IE SE 5
Gensini PF7r 2 1IEAH IS, BMI N 2 41 v %l fAAETT
B = BE 12 Al [E S B3 1 Gensini VP70 & AR XU 1
TN4.78 £, % JE 7T B = BEIZ g RS A B S e 10 AIE
B e S, A B B R A7 7E (1971 B 3 B 12 B i A n]
VENVEAG TR bR, S W Te ik 48 & 0E ™ S FE B O 4R S A
T o — U 5T ELEL T 30 %5 1 BMIZK P R HH e 0
o3 1R 99 UK, 485 B S 7 BMIT 5 ) 397 096 XU 1EAH
X &R RR=1.19,95%CI: 1.11~1.29", &7
BMI 8 5 76k 095 RS H K o ASHIF 7T DL 4E Tl Bk i
TENBERNWEFT G, KB BMI 5 5 Gensini ¥E7r £ 171
FHOG, B8R BAR Ry BMI G I 17 7 /O 1) 8 XU
TR O R I2 6 0o 9 11 22 4F N R BMIT I3 5 S5 4
SE T8 /095 S 3 AR O, IX N A e E e K SR A AR
FRELAL 7T K

AW 58 18 1L Spearman AH 5¢PE 43 Bt &k B BMI
Gensini V7317 175 5 55 1) 5 VEAH ¢, 1T Logistic 8] 5
[FJ 453 H BMI 5 Gensini P70 2 FUFH G, %4510 5 0%
AT 78 BMI 386 5 o 26 7k 0o 95 XU P AR 1 o S TRk B



+1168+ Moa kR OB K ¥ E R

H45BFHE M
202548 A

BRI o N A9 X S5 TR A DR 2 T 80 4, A
T FEaE L RCS B2 50T T BMI 5 Gensini ¥£43  Gen-
sini 7 H ARG MG R, 45 B 7R BMIL Y Gensini 7F
77~ Gensini 7 H 2 [HHEZE R RAN R 3 . Ah, K
HF FC 3k — 2 R B3 55 4 | 3 55 0 4 OB T R
BMI 5 Gensini #F4) « Gensini 7 20 [8] IR AN f& JE 2 1tk o0
F . 454 Logistic [8] V5 Spearman AH ¢ 73 # 45 R A
H : BMI 5 Gensini P45 [8) 47 75 50055 B 26 M B PE AR
K, BPZFEAE I = ABEH, = BMI 51K
e 0o 7 71 B R P AH O, IX — 4518 5 IR AR 8 (RP 7R
R O LA N, B A T B AR I HH B
()75 R B = B RE DA A2 IR IR R £
FATL ) 3 A4 FH ) 5 S - OWLAR oy 7 5 P, BMIG
XAy WA S RE T, BMI AR & V7 [8] i A LD
i, 1AL A O A A A TS R Qf
JFRAR, B W7 280 207 A2 1 g s TR 1 e W B
Oy AR 3 S 3 6 0o ML 55 Th BE 72 26 4% Bl A A 5
M=, REE & ILH, MR B 75 SRR (2 E
O 1D, IR AT N RE Ak &, kb B E
JFR 43 FR RVL P 5 » AT AR A7 R

— TR XS b AR E  IEH R E G E R T .
T T 25 L Ph 58 28 ) 0o ) 38 98 HE 1 285 )=y 5 ARG IR
2 5, 45 RN, 5 7> B BEAR B0 ) 32 v R
BMI 5 ¥l J [8] 47 4E U B4 5% 52, BMI A 30.0~34.9 kg/m’
YU N FET R AR N[ 13.8(11.3~16.8) 1/100 A4, 1
IEH SR EAE L AN[17.4(14.8~20.4) /100 N4E, 1T
o I 2% B B 9 [19.2(15.5~23.7) 17100 N>, E
RIS R — P SR T AR AU R I, B BMI S
ek IR B fikos A 7 B AR R] AT REAEAE A SR R .
SR, A< WE 58 o BMI 5 Gensini 373 f0 AH 6 14 %5 55
(r==0.161), #& 7~ BMI X et R 2 ik s A2 7™ 5 7% i 11
ML R RE A PR . X 45 R AT RE 5 2 Rl R 24 [
FW T 5, B an4E s vk 5 8 PR « 1o IS  IfiL
e S 2% . R AW R I BMI 5 Gensini V75 2
BRI, AELIK AN 5 PR RS PR SoF o0 L85 {9 LA i 3k
TRIPVEF . AHR, BEAE KEWFFE R B, JRE 2 2
O I A5 5 R ST e 16 TR 25 o TR b, 7 I R 5 i
Hh, BMI 5500 I 5 9 ] 1) 0% 3R AT 5 45 6 B (1)
PRAR GRS AN LA S B R 2 AT 255 VA
3.5 AR AR

ORE A 58 AH X 48 /0N B0 2 55 VP A7 AR B i ¢ A
W75, A SR AR iR A e —,
M GE it 45 50 . QA RPN TN G E B NFa e
RO S B, T 5 fE 2O LEE B B8 LE 91 5%

/b, TR AN e W 2 42 ek Jk 2 i N 3l 155 700
1M JC i X 73 S A 4 e Dk 25 A1 v 3 55 B 5200
5t . QAW FAR MR BT, A28 5 45 R 1l
BRI T RORH () T I IG vk P A ) P I ) I
1M Logistic [Al VA RIAE7E 22 PR R AR A o BoR Gt it 22 8
F N B LA B RE S AR B 5 4 R B AR SR A, T
R o SOCASHIE 7T H BMI AT B =35 B iz 5 [ A5
IAVER IR, Toidit— 2 LU L R R

AN 7 38 GR35 1 22 4R T8 Bk 45 5 1E 8 3 Gensini
PR O 2 5 (R L S I S LAD LV DA,
Bt BE Iz s B hG 22 A Gt 2 8O0 R 8
AR E Z LIRS 53 TR .
BEAk, A7 7275 BUE RIS B f5hG 5 =1 Gensini W70 2 1E
fFa) SR, 117 BMI 2 FL A PR SCHR A 2K X DTt ik 2
HALZ TR O T BRSO E .

FlzE MR A

TV P TR 2 o R

Conflict of Interests:

All authors declare no conflicts of interest.

{E& SIER A R

LRSI oA a1 I E FLVE SN E R INS'E o
WRIRE S5 182 AT R AEEE 734 7 K247 5t
DRI FEALE BT s B AR ST EE A 4R s RE 5T
NI, IR

Author’ s Contributions:

YAO Zijun was deeply involved in the whole process of ex-
periment design, data collection, data analysis and paper writ-
ing; XU Yunfan was responsible for part of sample data analysis;
HE Yuli was responsible for a small part of sample data analy-
sis; XIA Yudong was responsible for data analysis and guidance;

WU Jun was responsible for experiment design and paper writing.
(5% k]
[1] WANG Z,DU X, HUA C, et al. The effect of frailty on the

efficacy and safety of intensive blood pressure control: a
post hoc analysis of the sprint trial[J]. Circulation, 2023,
148(7):565-574

[2] HERMANS M P J, EINDHOVEN D C, VAN WINDEN L
A M, et al. Frailty score for elderly patients is associated
with short-term clinical outcomes in patients with st-seg-
ment elevated myocardial infarction treated with primary
percutaneous coronary intervention [J]. Neth Heart J,
2019,27(3)>:127-133

[3] LIF,LID,YU]J, et al Silent myocardial infarction and
long-term risk of frailty: the atherosclerosis risk in commu-
nities study[J]. Clin Interv Aging, 2021, 16:1139-1149

(4] Gk, & 8K BRIOEE, . 42 B S SOEFREON IR st
Bt O URESE B3 B30 A A Sk 70 35 3 (A T



5545 55 8
20258 A

BEFAR , s ML, 0] BT, 5. RE55 5 2 E Tk S8 & E ™ B AR AR AR S I SE R R & A L) .
M ERR RS CH AR R AR , 2025, 45(8): 1159-1169

*1169-

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

ELY]. MR BE R R 22 22 4Rk CH AR B 5 2025, 45
(3):382-388

ZHANG Z M, ZHU Y, CHEN X F, et al. Predictive value
of systemic immune - inflammation index for early acute
heart failure in patients with non-ST -segment elevation
myocardial infarction[J]. Journal of Nanjing Medical Uni-
versity (Natural Sciences),2025,45(3):382-388

JAMES K, JAMIL Y, KUMAR M, et al. Frailty and cardio-
vascular health [J]. ] Am Heart Assoc, 2024, 13 (15) :
€031736

ANG D T, CARBERRY J, FORD T J, et al. Coronary mi-
crovascular function and atherosclerotic plaque burden in
ischaemia and no obstructive coronary arteries: a second-
ary analysis of the cormica trial[J]. Heart, 2025, 111(3):
117-124

BJARNASON-WEHRENS B, SCHWAAB B, REISS N, et
al. Resistance training in patients with coronary artery dis-
ease, heart failure, and valvular heart disease: a review
with special emphasis on old age, frailty, and physical lim-
itations [J]. J Cardiopulm Rehabil Prev, 2022, 42 (5) :
304-315

DAMLUJI A A, FORMAN D E, WANG T Y, et al. Man-
agement of acute coronary syndrome in the older adult
population: a scientific statement from the american heart
association[ J]. Circulation, 2023, 147(3): e32-e62
DAMLUJI A A, CHUNG S E, XUE Q L, et al. Frailty and
cardiovascular outcomes in the national health and aging
trends study[J]. Eur Heart J,2021,42(37):3856-3865
ZONG M, GUAN X, HUANG W, et al. Effect of frailty on
the long-term prognosis of elderly patients with acute myo-
cardial infarction[J]. Clin Interv Aging, 2023, 18: 2021-
2029

UL AMIN R, AHMEDANI M A M, KARIM M, et al. Cor-
relation between gensini score and duration of diabetes in
patients undergoing coronary angiography [J]. Cureus,
2019, 11(2):e4010

AMANO H, NOIKE R, YABE T, et al. Frailty and coro-
nary plaque characteristics on optical coherence tomogra-
phy[J]. Heart Vessels, 2020, 35(6): 750-761

ZHANG ], ZHU H, CHEN Y, et al. Ensemble machine
learning approach for screening of coronary heart disease
based on echocardiography and risk factors[J]. BMC Med
Inform Decis Mak,2021,21(1):187

SESSO J, WALSTON J, BANDEEN-ROCHE K, et al. As-

sociation of cardiovascular fibrosis, remodeling, and dys-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

function with frailty, prefrailty, and functional perfor-
mance: the multi - ethnic study of atherosclerosis [J1.7J
Gerontol A Biol Sci Med Sci, 2024, 79(8): glae142
REVELO X S, PARTHIBAN P, CHEN C, et al. Cardiac
resident macrophages prevent fibrosis and stimulate an-
giogenesis[J ]. Circ Res,2021,129(12):1086-1101
PRABHU S D, FRANGOGIANNIS N G. The biological ba-
sis for cardiac repair after myocardial infarction: from in-
flammation to fibrosis [J]. Circ Res, 2016, 119(1): 91-
112
ANDERSEN S, NIELSEN-KUDSK J E, VONK NOORDE-
GRAAF A, et al. Right ventricular fibrosis [J]. Circula-
tion, 2019, 139(2):269-285
WAELEK P, CIESLA E, GORCZYCA 1, et al. Left atrial
wall dyskinesia assessed during contractile phase as a pre-
dictor of atrial fibrillation recurrence after electrical car-
dioversion performed due to persistent atrial fibrillation[J].
Medicine (Baltimore) , 2020, 99(49): e23333
OWEN C G, WHINCUP P H, ORFEI L, et al. Is body
mass index before middle age related to coronary heart
disease risk in later life? Evidence from observational
studies[J]. Int ] Obes(Lond), 2009, 33(8): 866-877
WILLS A C, VAZQUEZ ARREOLA E, OLATYA M T, et
al. Cardiorespiratory fitness, bmi, mortality, and cardio-
vascular disease in adults with overweight/obesity and
type 2 diabetes[J]. Med Sci Sports Exerc, 2022, 54(6) :
994-1001
TUTOR A W, LAVIE C J, KACHUR S, et al. Updates on
obesity and the obesity paradox in cardiovascular diseas-
es[J]. Prog Cardiovasc Dis,2023,78:2-10
SIMATI S, KOKKINOS A, DALAMAGA M, et al. Obesity
paradox: fact or fiction?[J]. Curr Obes Rep,2023,12(2):
75-85
ZHAO S, KUSMINSKI C M, SCHERER P E. Adiponec-
tin, leptin and cardiovascular disorders [J]. Circ Res,
2021, 128(1):136-149
ALEBNA P L, MEHTA A, YEHYA A, et al. Update on
obesity, the obesity paradox, and obesity management in
heart failure[J ]. Prog Cardiovasc Dis, 2024, 82: 34—42
ADAMSON C, JHUND P S, DOCHERTY K F, et al. Effi-
cacy of dapagliflozin in heart failure with reduced ejection
fraction according to body mass index [J]. Eur J Heart
Fail, 2021,23(10): 1662-1672

[k BH#A] 2025-02-23

(KXHwE:BE &)



