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Application of precision aerobic exercise intervention based on cardiopulmonary exercise
testing in older patients with heart failure with preserved ejection fraction
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Abstract Objective To evaluate the effectiveness of precision aerobic exercise intervention based on cardiopulmonary exercise testing
(CPET) in older patients with heart failure with preserved ejection fraction (HFpEF). Methods A total of 106 patients with HFpEF
who were admitted to Wuhan First Hospital between January 2024 and December 2024 were enrolled and randomly assigned to a con-
trol group (n = 53) or an experimental group (n = 53). The control group received conventional aerobic exercise intervention,whereas
the experimental group received an individualized aerobic exercise prescription based on CPET. Cardiopulmonary function indicators,
including left ventricular ejection fraction (LVEF), peak oxygen uptake (VO,,,,),anaerobic threshold (AT), slope of carbon dioxide venti-
lation equivalent (VE/VCO,),soluble growth stimulation-expressing gene 2 protein (sST2), serum N-terminal pro-brain natriuretic peptide
(NT-proBNP) level , 6-minute walk test (6MWT), and quality of life were compared between the two groups before and after the interven-
tion. Results  After the intervention, LVEF, AT, and VO, ,and 6MWT significantly increased in both groups compared with baseline.
Levels of NT-proBNP,sST2, VE/VCO, slope, and quality-of-life scores significantly decreased. Improvement in all measured outcomes was
significantly greater in the experimental group than in the control group (P < 0.05). Conclusion Precision aerobic exercise prescription
based on CPET significantly improves cardiopulmonary function, exercise capacity,and quality of life in patients with HFpEF.
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Tab.1 Comparison of general characteristics between the two groups

Item Control group (n = 53) Experimental group (n = 53) X P
Sex[n (%) | 0.151 0.698
Male 28(52.83) 26(49.06)
Female 25(47.17) 27(50.94)
Age (year) 67.59 £3.44 66.81 £3.53 1.152 0.252
NYHA grading[n (%) | 0.151 0.697
Il 27(50.94) 29(54.72)
1 26(49.06) 24(45.28)
Merge diseases [n (%)
Hypertension 33(62.26) 30(56.60) 0.352 0.553
Diabetes 28(52.83) 27(50.94) 0.038 0.846
Obesity 10(18.87) 13(24.53) 0.500 0.480
Coronary heart disease [n (%) |
Stable angina pectoris 15(28.30) 14(26.42) 0.047 0.828
Unstable angina pectoris 8(15.09) 9(16.98) 0.070 0.791
History of coronary intervention 12(22.64) 10(18.87) 0.229 0.632
History of coronary artery bypass surgery 3(5.66) 2(3.77) 0.000 1.000

Medication history (n(%) ]

ACEI/ARB 42(79.25) 40(75.47) 0215 0.643
Beta-blocker 40(75.47) 38(71.70) 0.194 0.659
Metformin 25(47.17) 26 (49.06) 0.038 0.846
Diuretics 30(56.60) 33(62.26) 0.352 0.553
Digoxin 12(22.64) 10(18.87) 0.229 0.632

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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Tab.2 Comparison of cardiorespiratory functions between the two groups

LVEF (%) AT (mL+min"+kg™") VO, (mL/min) Slope of VE/VCO,
Group n Before After Before After Before After Before After
intervention intervention intervention intervention intervention intervention intervention intervention
Control 53 5819429 61.98x281" 1042224 1195+221" 1464313 1588+326"  36.17+10.67 29.76+9.21"

Experimental 53 5824+436 64312537 10.61£2.19 13.19£3.05"7 1469340 17.71+4.76"7 3598+10.69 25.83+9.75"%

1) P < 0.05 vs. before intervention within group;2) P < 0.05 vs. control group at the same time point.
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Tab.3 Comparison of heart failure-related indicators between the two groups

NT-proBNP (ng/L) sST2 (ng/mL)
Group n
Before intervention After intervention Before intervention After intervention
Control 53 3289.28 + 633.49 1532.68 +337.50" 36.81 +7.39 28.31 +4.29"
Experimental 53 3296.61 +642.18 752.67 +211.35" 36.86 +7.53 19.50 +3.45"

1) P < 0.05 vs. before intervention within group;2) P < 0.05 vs. control group at the same time point.
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