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[Abstract] Objective To investigate the characteristics of electrocardiographic repolarization parameters and heart
rate variability (HRV) parameters in patients with acute myocardial infarction (AMI) at admission and their predictive value for
new-onset atrial fibrillation. Methods A total of 110 AMI patients admitted to the Department of Cardiology, Affiliated Hos—
pital of Nanjing University of Chinese Medicine between January 2024 and March 2025 were enrolled. Based on the occur—
rence of new-onset atrial fibrillation during hospitalization and 3-month follow-up, patients were categorized into an atrial fi—
brillation group (n = 17) and a non-atrial fibrillation group (n = 93). Baseline data, electrocardiographic repolarization
parameters (QT interval, QTc interval, Tp-e interval, Tp-e/QT ratio), and HRV parameters standard deviation of all normal
RR intervals over 24 hours (SDNN), root mean square of successive RR interval differences (RMSSD), standard deviation of

average RR intervals in S-minute segments over 24 hours (SDANN), low-frequency power (LF), high-frequency power (HF),
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and LF/HF ratio were compared between the two groups. Multivariate logistic regression analysis was employed to identify
independent predictors of new-onset atrial fibrillation in AMI patients. Receiver operating characteristic (ROC) curve analysis
was used to evaluate the predictive performance of individual and combined parameters for new-onset atrial fibrillation risk in
AMI patients. Results Among the 110 AMI patients, 17 (15.5% ) developed new-onset atrial fibrillation. Compared with the
non-atrial fibrillation group, the atrial fibrillation group exhibited a longer interval from symptom onset to admission, higher
proportions of Killip class II, and elevated peak levels of troponin I and CK-MB (t/XZ =2477,3.281, 2.095; P =0.015, 0.033,
0.001, 0.038). Additionally, the atrial fibrillation group demonstrated significantly longer QTc intervals, Tp-e intervals, higher
Tp-e/QT ratios, LF, and LF/HF ratios, along with lower SDNN, RMSSD, SDANN, and HF values ¢ =4.352, 5.430, 4.196,
4.072, 3.413, 5.050, 2.886, 5.873, 6.254; all P<0.001). After correcting for Killip grade and troponin I peak, multivariate logis—
tic regression analysis still showed that longer QTc interval OR (95%CI)=1.067 (1.016—1.121) , longer Tp-e interval OR
(95%CI)= 5.772 (1.455-22.894) , and higher LF/HF ratio OR (95%CI)=8.332 (1.973-35.184) were independent risk fac—
tors for new-onset atrial fibrillation in AMI patients, while longer SDNN OR (95%CI)=0.941 (0.904-0.981) was an inde—
pendent protective factor (all P <0.05). ROC curve analysis showed that the AUCs of QTc interval, Tp-e interval, LF/HF,
SDNN, and their combination for predicting new-onset atrial fibrillation in AMI patients were 0.788, 0.782, 0.802, 0.857, and
0.930, respectively. The combined prediction was superior to each individual parameter ¢Z/P =3.204/0.015, 3.252/0.014, 2.702/
0.031, 2.403/0.035). Conclusion Early admission electrocardiographic repolarization parameters and HRV parameters are in—
dependent predictors of new-onset atrial fibrillation in AMI patients. The combination of these two parameter categories offers
enhanced predictive efficacy, providing a theoretical basis and clinical reference for early identification of high-risk AMI pa—
tients prone to new-onset atrial fibrillation.

[Key words] Acute myocardial infarction; Atrial fibrillation; Electrocardiographic repolarization parameters; Heart rate

variability; Predictive value
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1 AMI
Tab.1 Comparison of clinical data of AMI patients in atrial fibrillation group and no atrial fibrillation group
(n=93) (n=17) t/x* P
(%) 61(65.6) 11(64.7) 0.005 0.944
32(34.4) 6(35.3)
(x£s ) 63.16+5.91 65.94+5.84 1.785 0.077
BMI( x5 kg/m?) 24.79+2.08 25.43£2.02 1.181 0.240
(%) 48(51.6) 9(52.9) 0.010 0.920
(%) 39(41.9) 7(41.2) 0.003 0.953
(% 55(59.1) 10( 58.8) 0.001 0.981
(% 42(45.2) 8(47.1) 0.021 0.885
(%) 49(52.7) 9(52.9) 0.000 0.985
(% 21(22.6) 4(23.5) 0.007 0.932
(x£s h) 4.99+1.56 5.98+1.25 2.477 0.015
(% 39( 41.9) 8(47.1) 0.154 0.695
Killip (%) I 81(87.1) 11( 64.7) - 0.033"
| 12( 12.9) 6(35.3)
I (xts pg/l) 2.75:0.74 3.51+1.44 3.281 0.001
CK-MB (x£s U/L) 204.89+77.52 246.92+66.88 2.095 0.038
(% 78( 83.9) 14( 82.4) - 1.000°
15( 16.1) 3(17.6)
) Fisher
HRV @) ° 3
o AMI
1.3 o AMI
1.3.1 AMI 24 h 3
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Tab.2 Comparison of ECG repolarization parameters in patients
with AMI between atrial fibrillation group and no atrial fi—

brillation group

QT QTe Tp-e
(ms) (ms) (ms)
93 424.76+26.65 424.14+32.20 79.63+12.55 0.18+0.04
17 423.18+22.97 461.71£35.60 97.53+12.13 0.22+0.04

Tp-e/QT

t 0.230 4.352 5.430 4.196
P 0.818 <0.001 <0.001 <0.001
3 AMI HRV
(xxs)

Tab.3 Comparison of HRV parameters of AMI patients in atrial fi—

brillation group and no atrial fibrillation group

HRV (n=93) (n=17) ! P
SDNN( ms) 103.02+20.57 88.18+22.58 4.072  <0.001
RMSSD( ms) 21.88+6.26 16.53+3.66 3.413 0.001
SDANN( ms) 100.66+21.98 71.94+18.95 5.050 <0.001
LE( msz) 155.23+39.71 183.76+20.42 2.886 0.005
HF( msz) 80.30+18.25 52.12+17.87 5.873  <0.001
LF/HF 2.19+0.87 3.71+1.18 6.254 <0.001

4 Logistic AMI

Tab.4 Multivariate Logistic regression analysis of the influencing

factors of the risk of new atrial fibrillation in patients

with AMI
B SE  Wald P OR 95%CI

Killip 1T 0.525 0.295 3.167 0.061 1.690 0.948~3.014

I 1.115 0.667 2.794 0.074 3.050 0.825~11.272
CK-MB 0.921 0.513 3.223 0.058 2.512 0.919~6.865
QTe 0.065 0.025 6.888 0.009 1.067 1.016~1.121
Tp-e 1.753 0.703 6.222 0.010 5.772 1.455~22.894
SDNN -0.060 0.021 8.489 0.004 0.941 0.904~0.981

LF/HF 2.120 0.735 8.311 0.004 8.332 1.973~35.184

2.4 vHRV AMI
QTe < Tp-e N
SDNN.LF/HF AMI
ROC (AUC)
1 QTe “Tp-e +SDNN.LF/HF
AMI AUC

0.788.0.782.0.802.0.857.0.930
(Z/P =3.204/0.015. 3.252/0.014.

2.702/0.031.2.403/0.035) 5. 1o
5 HRV AMI
Tab.5 Efficacy analysis of ECG repolarization parameters and

HRYV parameters independently and jointly predicting the

risk of new atrial fibrillation in patients with AMI

cut-off AUC 95%CI
QTe 449 ms 0.788 0.673~0.904 0.764 0.705 0.469
Tp-e 88 ms 0.782 0.668~0.896 0.785 0.688 0.473
SDNN 95 ms 0.802 0.704~0.900 0.705 0.711 0.416
LF/HF 3.24 0.857 0.755~0.959 0.695 0.691 0.386

0.930 0.901~0.986 0.813 0.786 0.599

1 HRV AMI
ROC
Fig.1 ROC curve of ECG repolarization parameters and HRV pa—
rameters independently and jointly predicted the risk of new

atrial fibrillation in patients with AMI
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