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Predictive value of Clinical Frailty Scale in long term prognosis of patients with acute
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[Abstract] Objective-To investigate the predictive value of the Clinical Frailty Scale (CFS) in the long term outcomes in acute
myocardial infarction (AMI) patients who completed in-hospital cardiac rehabilitation (CR). Methods* A total of 501 AMI patients
treated in the Cardiology Center of Shanghai Sixth People's Hospital, Shanghai Jiao Tong University of Medicine from May 2020 to
May 2022 were prospectively enrolled, with their baseline clinical data collected. The patients completed graded in-hospital CR and
were assessed by CFS based on their completion of CR before discharge. Patients were then categorized into three groups (norm
group, vulnerable group and frail group) according to their CFS level. The difference in 1-year major cardiovascular event (all-cause
death and re-hospitalization for heart failure) rates among the three groups was investigated. Logistic regression analysis was
performed to explore the effective risk factors relevant to the outcomes, and receiver operator characteristic (ROC) curves were
generated to analyze the prognostic value. Finally, an optimal prediction model was developed. Results:The CFS level in AMI
patients who completed CR was positively correlated with age and peak pro-B-type natriuretic peptide (peak proBNP), and inversely
correlated with gender difference (P<0.05). Accompanied with the elevated CFS level, the incidence of both outcomes increased,
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and there were significant differences in all-cause death (2.6%, 5.6% and 15.2%, P=0.002), and while no significant differences in
re-hospitalization for heart failure among the three groups (19.6%, 22.2% and 24.2%). All-cause death of the frail group was
significantly higher than that of the norm group (P=0.004), while there was no significant difference between the vulnerable group
and the norm group. CFS could sensitively predict the 1-year all-cause death in AMI patients (5=1.89, OR=6.61, P=0.001), and the
risk model combined with CFS had the best predictive effect (AUC=0.845, P=0.000). Conclusion-Assessment by CFS in AMI
patients who completed in-hospital CR contributes to identifying AMI patients with high risk of all-cause death in 1 year.

[Key words] acute myocardial infarction (AMI); in-hospital cardiac rehabilitation; Clinical Frailty Scale (CFS); major

cardiovascular event; all-cause death
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Tab 1 In-hospital CR program for AMI patients and its corresponding CFS group

CR CR

CR training
grade  place

1  Bed

2 Bedside Active transfer to chair; chair sitting ROM exercise; ambulation along bedside Able to stand for 2 min

3 Ward Ambulation with telemetry monitor, 10 min, twice a day

4 Ward

Note: ROM—range of motion.

L5 HilFIrik

K1 SPSS 26.0 A AT G270 Hr, B BURE
& i Kolmogorov-Smirnov ¥ #E 17 IEASER K, 774
T 2S00 A0 1) 28 B 0ER DA xks R, 4R TR) L AR A
Bl 2001 ARG RS A i & %KD
M (Q,, Q,) F/r, HLERH Mann-Whitney U
Ko, EHETRL A (%) Fow, IHFRH R
Fisher i U] 8 28 1 47 41 (0] LU 3 B 5% e B8 35 TS
{14 e B R 38 0 A B IR 2 Logistic 1401, 115 OR
{5 1 95%CI, % il 52 ik & 45 AF &5 1E (receiver
operator characteristic curve, ROC) ik, il i
28 T AR (area under the curve, AUC) TEM#HKFE
PRX 4 i A2 AL . P<0.05 %R 22 %A it
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Active/passive ROM exercise; breathing exercise; sitting position

Ambulation without telemetry monitor, 10 min, 2-3 times a day

CFS
group

CR progression test

Able to perform ROM exercise in sitting position Frail

Vulnearble
Able to walk for 200 m Norm
Able to walk for 500 m Norm

2 ER

2.1 JEEREIE LR

YA 5520 AMIEE , K510 (92%), i
LI ANAESZTERE CR I AMI H 3% 501 6], HorPnorm 4H
342 ] (68.3%), vulnerable ZH 126 f5] (25.1%), frail
4331 (6.6%) . 34 EFHMER . PEA] . peak
proBNP [b#%, ZRAAFITHFE L (P<0.05), RiE
CFS /&, MBS ARE, 4F% . peak proBNP B,
PR 22 Sl /N o B R R SRR EE G N, BMI K peak
cTnl 5 TS, BRM ST w0 S iy &
M) 7 be /s, 22 R TG FE L, 3HEHE T,
WAHH B 2 T ARRME, BT oM. i
k2,
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Tab 2 Baseline data of AMI patients grouped by CFS
X Norm Vulnerable
Variable
(n=342) (n=126)
Age/year 59.9+12.2 66.4+12.4
Male/n (%) 296 (86.5) 93 (73.8)
BMI/(kg-m™) 24.9+3.5 24.8+3.4

Peak proBNP/(ng-L™") 1024 (448,2 107)

Peak cTnl/(pug L") 30.0 (9.0, 93.0)

1 840 (807, 3 650)

30.0 (6.8, 92.6)

Diabetes/n (%) 116 (33.9) 51 (40.5)
Hypertension/n (%) 201 (58.8) 88 (69.8)
Smoking/n (%) 233 (68.1) 73 (57.9)
Drinking/n (%) 112 (32.7) 30 (23.8)

2.2 4L O A FE PR e g

Bl B EH IR K, AMIJG 1AERY B i
EHERT S, BERTFIMFE L, 3SHBHE 14
B A RIET- R 5 2.6% ., 5.6% . 15.2%, ZHA450
THFE L (P=0.002) ; Ho frail 1 & HAET- R & i,

®3 FEOMEEHRAELR

2024, 44(5)
Frail Overall

(1=33) (n=501) Pvalue
70.5+13.7 62.2+12.8 0.000
23 (69.7) 412 (82.2) 0.001
241436 24.9+3.5 0.386
2767 (1020, 5 993) 1140 (523, 2 820) 0.000
25.5(8.7,97.7) 29.8 (8.3, 93.3) 0.862
14 (42.4) 181 36.1) 0313
23 (69.7) 312 (62.3) 0.060
18 (54.5) 324 (64.7) 0.056
7(212) 149 (29.7) 0.093

frail 41 5 norm 21 () 22 5 A7 G2 112 & L (P=0.004) ,
vulnerable 41 5 norm 4 ) 22 F L& it % & L (P=
0.150) . 3ZBHAM IR A, O HAAER RS
L, HESTGEIFE L RS,

Tab 3 Intergroup comparison of major cardiovascular event rates among the three groups
Variable Norm/n (%)
Overall events 76 (22.2)
All-cause death 9 (2.6)
Re-hospitalization for heart failure 67 (19.6)

Note: “P=0. 004, compared with the norm group.

2.3 Logistic [l H 5y Br 4z PISE T2 fERE P&

WA ET o AR &, AR . PERI . BMIL L
WU bR S P (BRI . ERBBER . WS | AR sk
K CFS 734 A48 5, A7 5 &R Logistic 111 1H 3
Bro 2553 57K peak proBNP } frail 2H & & A4 & HAET
B fE ke & (8=0.00, OR=1.01, P=0.000; B=1.89,
OR=6.61, P=0.001), frail 2% norm 44 XK T} 55 5.61
1% (P=0.001), vulnerable ZH %% norm ZH XU T =5 1.18
f& (P=0.131), W34,

2.4 A [n] RURGASERY fimd 4 BRISE 7218 ROC il 2k

3 KF peak proBNP . CFS 43244 A Logistic HL1G;
B R AR, 24 FBET- R ROC #hZE, 1148 AUC,
Peak proBNP ] AUC 4 0.824 (95% CI 0.718~0.929,
P=0.000); 7 peak proBNP & il CFS 73 %% Jri, TN AL
MR, AUC T & 0.845 (95% CI0.761~0.930,

e
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Vulnerable/n (%) Frail/n (%) P value
35(27.8) 13 (39.4) 0.061
7(5.6) 5(15.2)" 0.002
28 (22.2) 8(24.2) 0.710

F4 Z£REETEHEFEE Logistic B35 17

Tab 4 Univariate Logistic regression of all-cause death

Variable B SE OR (95% CI)  Pvalue
Age 0.02 0.02 1.03(0.99-1.06) 0.180
BMI -0.11 0.07 0.90(0.78-1.03)  0.122
Peak cTnl 0.00 0.00 1.00(1.00-1.00) 0.728
Peak proBNP 0.00 0.00 1.01(1.01-1.01)  0.000
Female -0.65 0.50 0.52(0.20-1.39) 0.193
Diabetes -0.50 0.45 0.61(0.25-1.46) 0.267
Hypertension 0.43 0.49 1.54(0.59-4.04) 0.380
Smoking -0.53 0.45 0.59(0.24-1.41) 0.234
Drinking -0.06 0.49 0.94(0.36-2.48) 0.905
Vulnerable (compared to norm)  0.78 0.52 2.18 (0.79-5.97)  0.131
Frail (compared to norm) 1.89 0.59 6.61(2.07-21.06) 0.001

P=0.000)., FEILAE 1,
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