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with Heart Failure with Preserved Ejection Fraction™®
MA Di', YAN Xi-sheng®, ZHAO Ji¢’, YE Dan-qing', WANG Hui-ping’
(1 Department of ECG Room, Wuhan Third Hospital, Wuhan, Hubei, 430000, China; 2 Department of Internal Medicine-Cardiovascular,
Wuhan Third Hospital, Wuhan, Hubei, 430000, China; 3 Department of ECG Room, Wuhan Orthopedic Hospital of Integrated
Traditional Chinese and Western Medicine, Wuhan, Hubei, 430070, China)

ABSTRACT Objective: To investigate the relationship between body surface ECG qrs-t angle and serum levels of N-terminal
pro-B-type natriuretic peptide (NT proBNP), melatonin, and galectin-3 in predicting outcomes in patients with heart failure with pre-
served ejection fraction (HFPEF). Methods: 156 cases of patients with HFpEF who were admitted to the Wuhan Third Hospital from Jan-
uary 2020 to January 2022 were selected. Surface electrocardiogram examinations were performed on admission day, QRS-T Angle was
recorded, serum NT-proBNP, Melatonin and galectin-3 levels were detected, and follow-up was conducted after discharge until June
2022. They were divided into poor prognosis group and good prognosis group according to the occurrence of adverse cardiovascular
events. Multiple Logistic regression was used to analyze the prognostic factors of patients with HFpEF, and receiver operating character-
istic curve (ROC) was used to analyze the value of QRS-T Angle combined with serum NT-proBNP, galectin-3 in predicting the progno-
sis of patients with HFpEF. Results: The QRS-T Angle in the poor prognosis group was larger than that in the good prognosis group, the
serum NT-proBNP and galectin-3 levels were higher than those in the good prognosis group, and serum Melatonin level was lower than
that in the good prognosis group (P<<0.05). Enlarged QRS-T Angle, elevated NT-proBNP, galectin-3 were risk factors for poor prognosis
in patients with HFpEF (P<<0.05), and elevated Melatonin was a protective factor (P<<0.05). The area under curve of combining the four
indicators to predict poor prognosis of patients with HFpEF was 0.899, which was higher than that predicted by alone. Conclusion: En-
larged QRS-T Angle, elevated serum NT-proBNP and galectin-3 levels, and decreased serum Melatonin level are associated with poor
prognosis of HFpEF, and the combination of four indicators can help predict prognosis of HFpEF.
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Table 1 Comparison of QRS-T angle and serum NT-proBNP, Melatonin and galectin-3 levels in the two groups

Groups n QRS-T angle(° ) NT-proBNP( pg/mL) Melatonin(ng/L ) Galectin-3(ng/mL)
Poor prognosis group 31 80.12% 13.65 1032.35+ 216.49 30.12+ 7.09 24.65+ 6.09
Good prognosis group 125 75.13% 6.04 724.12% 105.43 36.15+ 8.47 18.51% 3.42
t 3.069 11.421 -3.656 7.501
P 0.003 0.000 0.000 0.000
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Table 2 Results of univariate analysis affecting prognosis of patients with HFpEF

TS R4 (P<0.05),HGB ,RBC LVEF ' {i THU/5 R 4F 41
(P<0.05), .3 2.

Factors Poor prognosis group Good prognosis group e P
(n=31) (n=125)
Age(years) 67.62+ 6.42 66.95% 5.97 0.551 0.582

Gender[n( % )] 0.213 0.645

Male 20(64.52) 75(60.00)
Female 11(35.48) 50(40.00)
Body mass index(kg/m?) 23.28+ 3.16 22.75% 3.03 0.864 0.389
Smoking history[n( % )] 22(70.97) 75(60.00) 1.271 0.260
Drinking history[n( % )] 18(58.06) 62(49.60) 0.712 0.399
Basic disease[n( % )]

Hypertension 26(83.87) 101(80.80) 0.155 0.694
Type 2 diabetes 25(80.65) 99(79.20) 0.032 0.858
Hyperlipidemia 23(74.19) 90(72.00) 0.060 0.807
Atrial fibrillation 13(41.94) 20(16.00) 10.018 0.002

Coronary heart disease 18(58.06) 61(48.80) 0.853 0.356
Cerebral infarction 12(38.71) 42(33.60) 0.287 0.592
Pulmonary infection 6(19.35) 11(8.80) 2.850 0.091
NYHA classification[n( % )]
Class I ~III 12(38.71) 80(64.00) 6.567 0.010
Class IV 19(61.29) 45(36.00)

Ser( wmol/L) 75.24+ 13.60 74.12% 12.59 0.436 0.663

BUN(mmol/L) 5.75% 1.13 5.61+ 1.03 0.664 0.507

HGB(g/L) 102.26+ 8.15 120.02+ 12.07 7.756 0.000
RBC(x* 10"/L) 3.80£ 0.65 4.25% 0.86 2.724 0.007
LVEF(%) 53.21% 2.07 55.02+ 3.18 3.011 0.003
E/A ratio 251+ 0.32 1.85% 0.41 8.347 0.000
e'(cm/s) 5.03% 0.77 6.23%+ 1.03 6.073 0.000

E/ e ' ratio 19.52+ 3.08 17.24+ 1.53 5.881 0.000
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Table 3 Logistic regression equation affecting prognosis of patients with HFpEF

Factors B SE Wald »* OR(95%CI) P
Constant term 8.052 3.026 7.081 0.001
Enlarged QRS-T Angle 1.426 0.495 8.299 4.162(1.577~10.981) 0.000
Elevated NT-proBNP 0.842 0.268 9.871 2.321(1.373~3.925) 0.000
Elevated galectin-3 0.770 0.203 14.388 2.160(1.451~3.215) 0.000
Elevated Melatonin -0.648 0.186 12.137 0.523(0.363~0.753) 0.000

% 4 QRS-T LB A IME NT-proBNP, Melatonin, galectin-3 Fiill HFpEF SE WA B BN E
Table 4 The value of QRS-T Angle combined with serum NT-proBNP, galectin-3 in predicting poor prognosis of patients with HFpEF

Indicators Area under curve(95%CI) Critical value Sensitivity( % ) Specificity( % ) Youden index
QRS-T Angle 0.656(0.576~0.730) 77.65° 67.74 70.40 0.3814
NT-proBNP 0.741(0.665~0.808) 852.35 pg/mL 74.19 72.00 0.4619
Galectin-3 0.650(0.570~0.725) 33.42 ng/L 61.29 68.80 0.3009
Melatonin 0.615(0.534~0.692) 21.49 ng/mL 58.06 69.60 0.2766
Unite 0.899(0.850~0.938) 90.32 84.00 0.7432
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Fig.1 ROC curve of QRS-T Angle combined with serum NT-proBNP,
Melatonin, galectin-3 to predict poor prognosis in patients with HFpEF
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