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Abstract: Objective: To investigate the incidence of new-onset atrial fibrillation (NOAF) and its related risk factors
in patients with acute myocardial infarction (AMI), providing a scientific basis for clinical prevention and treatment.
Methods: Clinical data of 240 The First Hospital of Fangshan District between June 2022 and June 2024 were
retrospectively analyzed. Patients were divided into a NOAF group (31 patients) and non-NOAF group (209 patients)
according to whether NOAF occurred during hospitalization. Baseline data, laboratory test results, and imaging data
of patients were collected. Independent risk factors for NOAF were screened by multifactorial logistic regression
analysis and their predictive value was assessed by Receiver Operating Characteristic (ROC) curve. Model goodness
of fit was evaluated using the calibration curve and Hosmer-Lemeshow test. The clinical efficacy of the model was
evaluated by using the decision curve, accuracy, sensitivity, and specificity. Results: The incidence of NOAF in AMI
patients was 12.92%. The NOAF group had significantly higher mean age, higher proportion of patients with a history
of hypertension, higher Killip classification > 2, larger left atrial diameter (LAD), and elevated troponin | (cTnl) levels
compared to the non-NOAF group (P < 0.05). Multifactorial logistic regression analysis identified age (OR = 1.10,
95% CI: 1.03-1.17), history of hypertension (OR = 8.29, 95% Cl: 2.81-24.43), cTnl level (OR = 1.35, 95% Cl: 1.18-
1.54), and LAD (OR = 1.34, 95% Cl: 1.15-1.56) as independent risk factors for the development of NOAF in patients
with AMI (P < 0.05). ROC curve analysis showed a high predictive efficacy for combining these four indicators, with
an AUC of 0.973 (95% CI: 0.951-0.994). In addition, patients in the NOAF group had a longer mean length of stay
and a significantly higher rate of adverse events than those in the non-NOAF group (P < 0.05). Conclusion: The oc-
currence of NOAF in AMI patients is associated with a variety of factors. Identifying these high-risk factors may help
clinicians to identify patients at high risk of NOAF early, optimize management, and thusreduce the incidence and
adverse outcomes of NOAF.
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Introduction cases each year. AMI not only brings great pain
to patients, but also imposes a heavy burden
on healthcare resources [5]. Following AMI, the
normal structure and function of the heart are

severely damaged, leading to changes in the

Acute Myocardial Infarction (AMI) is a seri-
ous cardiovascular event with persistently high
morbidity and mortality rates worldwide [1].

The main pathophysiologic mechanism of AMI
involves the rupture of coronary atherosclerotic
plaque, which leads to thrombosis and acute
coronary artery occlusion, leading to myocardi-
al avascular necrosis [2]. In recent years, after
in-depth exploration into AMI pathogenesis and
advancements in diagnostic and therapeutic
techniques, early identification and interven-
tion of AMI have significantly improved [3, 4].
However, the incidence of AMI remains high
globally, with a substantial number of new

electrophysiological properties of the ischemic
and necrotic areas of the myocardium, dysfunc-
tion of the heart’s conduction system, and
pathophysiologic processes such as abnormal
ventricular wall motion and left ventricular re-
modeling [6]. Collectively, these factors consti-
tute the pathologic basis for various com-
plications.

New-Onset Atrial Fibrillation (NOAF) is a com-
mon complication following AMI, with its inci-
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Patients treated with AMI
between June 2022 and June 2024
N =262

NOAF [12, 13]. Therefore, an
in-depth study of the clinical
features and risk factors of
NOAF in AMI patients is need-
ed toidentify high-risk patients
at an early stage, enabling tar-

Exclusion: Lack of relevant
clinical data

geted preventive and thera-
peutic measures to reduce the
incidence of NOAF and its as-
sociated adverse ourcomes.

final included patients
N =240

v

This study aimed to systemati-
cally explore the clinical char-
acteristics and independent
risk factors of NOAF in AMI
patients by retrospectively an-
alyzing clinical data, providing
a scientific basis for prevention

NOAF group

Non-NOAF group
N =31 N =209

and treatment, thus improving
patient quality of life.

J

Patients and methods

Patient selection

® Apreliminary exploration of independent risk factors;
® 60 patients were prospectively collected from July 2024 to
January 2025 to conduct clinical validation of the risk factors.

Initially, a total of 262 patients
with AMI who were treated at

Figure 1. Flow chart of this study. Abbreviation: NOAF, new-onset atrial fibril-

lation.

dence reported between 5-20% [7, 8]. NOAF
occurs when the atria lose their effective con-
tractile function, leading to irregular ventricular
rhythm and reduced cardiac output. Patients
often experience symptoms such as palpita-
tions, chest tightness, and shortness of brea-
th, which significantly impair their quality of life
[9]. More seriously, NOAF causes blood stagna-
tion in the atria, significantly increasing the
risk of thrombosis and subsequently ischemic
stroke [10]. Given the current clinical practice,
it is important to revisit the clinical characteris-
tics of NOAF and its risk factors in AMI patients
to optimize patient management and develop
individualized prevention and treatment stra-
tegies.

In clinical practice, the management of NOAF in
patients with AMI is challenging [11]. Currently,
clinical management of new-onset AF in AMI
patients relies on anticoagulation therapy and
ventricular rate control, but there is still a lack
of clear guidance on preventive measures for
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The First Hospital of Fangshan
District between June 2022
and June 2024 were identified.
Of these, 22 cases were
excluded due to incomplete
clinical data. As a result, 240 cases were in-
cluded in the statistical analysis. Furthermore,
to evaluate the clinical efficacy of the regres-
sion model, data from 60 patients were col-
lected between July 2024 and January 2025.
These patients met the same inclusion and
exclusion criteria as the primary cohort. The
validation cohort was independent of the pri-
mary retrospective cohort to avoid overlap and
ensure objectivity in the validation results. This
study was approved by the Ethics Committee
of The First Hospital of Fangshan District. A
flowchart of this study is shown in Figure 1.

Inclusion criteria: 1) Age > 18 years; 2)
Diagnosis of AMI by clinical examination [14];
3) No history of atrial fibrillation on admission
and no previous diagnosis of atrial fibrillation
or atrial flutter; 4) At least one 12-lead elec-
trocardiogram (ECG) or continuous ECG moni-
toring (= 24 hours) during hospitalization; 5)
Complete clinical information. Exclusion crite-
ria: 1) Comorbidities with other serious heart
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conditions such as cardiomyopathy or heart
valve disease; 2) Severe systemic diseases,
such as severe hepatic or renal insufficiency,
malignant tumor, or serious infection; 3) Co-
morbidities with other serious conditions that
cause arrhythmias, such as hyperthyroidism or
pheochromocytoma; 4) Treatment with positive
inotropic drugs.

Data collection

Data collection was conducted independently
by two trained cardiologists to ensure accuracy
and consistency. The collected data included
age, sex, admission heart rate, Killip classifica-
tion, ST-segment elevation myocardial infarc-
tion (STEMI), non-ST-segment elevation myo-
cardial infarction (NSTEMI), cardiovascular risk
factors including hypertension, diabetes melli-
tus, history of smoking, history of stroke, histo-
ry of alcohol consumption (= 100 g of alcohol
per day for at least one year consistently), el-
ectrocardiograms, cardiac function classifica-
tions, left atrial diameter (LAD), left intraven-
tricular internal diameter, ejection fraction, and
coronary angiography results. Cardiac function
at admission was assessed according to the
Killip classification criteria. Class 1: no heart
failure; Class 2: heart failure with wet lung rales
less than 50% of lung fields; Class 3: acute pul-
monary oedema; and Class 4: cardiogenic
shock [16]. Two-dimensional ultrasound and
color Doppler were used to observe mitral
regurgitation, with the degree of regurgitation
quantitatively evaluated according to the ratio
of regurgitant bundle area to the left atrium.
Mild regurgitation: ratio < 20%; moderate re-
gurgitation: ratio of 21%-40%; severe regurgita-
tion: ratio > 40% [17].

Outcome measurement

The primary outcome measure for this study
was the occurrence of NOAF during hospitaliza-
tion. Secondary outcomes included length of
hospitalization and the incidence of adverse
events. The diagnosis of NOAF was based on
the physician’s interpretation of the electrocar-
diogram, in accordance with current guide-
lines. All patients were monitored for a mini-
mum of 72 hours during their hospitalization in
the intensive care unit or general cardiac ward.
Daily 12-lead electrocardiograms were per-
formed during the hospital stay or if any new
symptoms were detected.
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Patients were classified as having NOAF if con-
comitant discordant atrial electrical excitation
and ineffective atrial contractions were docu-
mented, or if typical ECG features consistent
with a diagnosis of AF (P-wave absence, atrial
activity represented by fibrillatory waves, and
absolutely irregular RR intervals with a mini-
mum duration of at least 30s or the entire
12-lead ECG) were documented during the
acute hospitalization. NOAF was defined as a
patient with no prior history of AF who was first
diagnosed with AF during hospitalization for
AMI [15]. According to the occurrence of NOAF
during hospitalization, patients were divided
into a NOAF group (31 cases) and NOAF group
(209 cases).

Statistical analysis

Statistical analysis was conducted with SPSS
25.0. The Kolmogorov-Smirnov test was app-
lied to assess the normality of continuous data.
Normally distributed data were presented as
mean * standard deviation (SD), while non-nor-
mally distributed data were expressed as medi-
an (P25, P75). Comparisons between groups
were conducted using the independent sam-
ples t-test for normally distributed data and the
Mann-Whitney U test for non-normally distrib-
uted data. Categorical data were expressed
as numbers (percentages), and comparisons
between groups were performed using the chi-
square (x?) test.

Univariate Logistic regression analysis was
used to preliminarily screen for influencing fac-
tors. Based on the results of univariate Logistic
regression analysis, variables with P < 0.05
were selected as potential risk factors and
included in the multivariate Logistic regre-
ssion analysis. Receiver operating characteris-
tic (ROC) curves were generated to assess the
predictive significance of risk factors for NOAF
in AMI patients, and the area under the curve
(AUC) was calculated. In addition, the degree
of fit of the regression model was evaluated
using the calibration curve and the Hosmer-
Lemeshow goodness-of-fit test. The clinical
decision curve, accuracy, sensitivity, and spe-
cificity were used to evaluate the clinical uti-
lity of the model. P < 0.05 was deemed
significant.
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Table 1. Comparison of general clinical data between the NOAF and non-NOAF groups

NOAF group Non-NOAF group

Variable (n = 31) (n = 209) x2/t/F P
Age 67.32+6.50 61.44+9.47 3.344 <0.001
Sex Male 19 (61.29) 142 (67.94) 0.541 0.462
Female 12 (38.71) 67 (32.06)
History of smoking 17 (54.84) 140 (66.99) 1.761 0.185
History of alcohol consumption 13 (41.94) 96 (46.15) 0.174 0.677
History of hypertension 21 (67.74) 54 (25.84) 22.065 <0.001
History of diabetes 9 (29.03) 60 (28.71) 0.001 0.970
BMI (Kg/m?) 20.66+2.43 21.27+3.07 1.058 0.291
Killip class 1 14 (45.16) 143 (68.42) 6.456 0.011
>2 17 (54.84) 66 (31.58)
Heart rate at admission (bpm) 82.61+12.09 79.88+10.25 1.351 0.178

Systolic blood pressure at admission 122.51+20.58 125.36+24.25 0.612 0.535

Diastolic blood pressure at admission 74.56+10.09 76.88+12.25 0.984 0.326

Mean arterial pressure 94.19+13.27 91.17+12.65 1.233 0.219

Classification of myocardial infarction STEMI 20 (64.52) 138 (66.03) 0.028 0.868
NSTEMI 11 (35.48) 71 (33.97)

Abbreviations: NOAF, new-onset atrial fibrillation; AMI, acute myocardial infarction; BMI, body mass index; STEMI, ST-segment
elevation myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction.

Table 2. Comparison of cardiac biomarkers and echocardiographic data between the NOAF and non-
NOAF groups

Non-NOAF group

Variable NOAF group (n = 31) (n = 209) t P
LAD (mm) 42.15+4.41 38.24+3.23 5.982 <0.001
IVST (mm) 9.64+1.21 9.24+1.44 1.471 0.143
LVESd (mm) 36.34+4.98 35.22+5.34 1.099 0.273
LVEDd (mm) 50.79+4.93 51.36+5.84 0.517 0.606
LVEF (%) 53.58+10.39 56.55+9.41 1.612 0.108
cTnl (ug/L) 18.51+4.49 10.45+4.25 9.805 <0.001
Moderate to severe mitral regurgitation 16 (48.39) 70 (19.67) 3.855 0.049

Abbreviations: NOAF, new-onset atrial fibrillation; AMI, acute myocardial infarction; LAD, left atrial diameter; IVST, interventricu-
lar septal thickness; LVESd, left ventricular end-systolic dimension; LVEDd, left ventricular end-diastolic dimension; LVEF, left
ventricular ejection fraction; cTnl, troponin I.

Results class > 2 (54.84%) compared to the non-NOAF
group (25.84% and 31.58%, respectively) (P <
Comparison of general information between 0.05).

the NOAF and non-NOAF groups

Comparison of cardiac biomarkers and echo-
cardiography between the NOAF and non-
NOAF groups

Of the 240 patients, 31 developed NOAF, with
an incidence of 12.92% (Table 1). The NOAF
group exhibited a significantly higher mean age

(67.32+6.50 years) compared to the non-
NOAF group (61.444+9.47 years) (P < 0.05).
Additionally, the NOAF group had a greater pro-
portion of patients with a history of hyperten-
sion (67.74%) and those classified as Killip
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The LAD in the NOAF group was significantly
larger than that of the non-NOAF group (P <
0.001) (Table 2). The cTnl level in the NOAF
group (18.51+4.49 pg/L) was significantly high-
erthanthat of the non-NOAF group (10.45+4.25
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Table 3. Comparison of coronary angiographic findings between NOAF and non-NOAF groups

NOAF group  Non-NOAF group

Variable (n = 31) (n = 209) x2/t/F P
IRA LAD 15 (48.39) 102 (48.80) 0.200 0.841
LCX 4 (12.90) 30 (14.35)
RCA 11 (35.48) 75 (35.89)
LM 1(3.23) 2 (0.96)
Number of diseased vessels  Single-vessel disease 13 (38.71) 128 (61.24) 4.153 0.042
Multi-vessel disease 18 (61.90) 81 (38.76)

Endotracheal Intubation

3(9.68) 19 (9.09) 1.723 0.189

Abbreviations: NOAF, new-onset atrial fibrillation; AMI, acute myocardial infarction; IRA, infarct-related artery; LAD, left atrial
diameter; LCX, left circumflex artery; RCA, right coronary artery; LM, left main coronary artery.

Table 4. Univariate logistic regression analysis of NOAF in AMI patients

Variable B S.E. Z P OR (95% ClI)
Age 0.07 0.02 3.19 0.001 1.08 (1.03-1.12)
History of hypertension

No 1.00 (Reference)

Yes 1.80 0.42 4.32 <0.001 6.03 (2.67-13.61)
Killip Class

1 1.00 (Reference)

>2 0.84 0.39 2.15 0.031 2.31(1.08-4.95)
LAD (mm) 0.33 0.07 5.08 <0.001 1.40 (1.23-1.59)
cTnl (pg/L) 0.28 0.05 5.13 <0.001 1.32 (1.19-1.47)
Moderate to severe mitral regurgitation

<40% 1.00 (Reference)

> 40% 0.75 0.39 1.93 0.053 2.12 (0.99-4.53)
Number of diseased vessels

Single-vessel disease 1.00 (Reference)

Multi-vessel disease 0.78 0.39 2.00 0.045 2.19 (1.02-4.17)

Abbreviations: NOAF, new-onset atrial fibrillation; AMI, acute myocardial infarction; SE, standard error; OR, odds ratio; Cl, confi-

dence interval; LAD, left atrial diameter; cTnl, troponin I.

pg/L) (P < 0.05). No significant differences
were found in the other cardiac or echocardio-
graphic data (P > 0.05).

Comparison of coronary angiography between
the NOAF and non-NOAF groups

In AMI patients, coronary angiography results
revealed a higher prevalence of multivessel
disease in the NOAF group (61.90%) compared
to the non-NOAF group (58.37%) (P < 0.05)
(Table 3). However, the rates of endotracheal
intubation were similar between the two groups
(P> 0.05).

Screening for potential NOAF risk factors

Univariate Logistic regression was used to pre-
liminarily screen for the risk factors for NOAF.

7199

The results showed that older age (OR = 1.08,
95% Cl: 1.03-1.12), history of hypertension (OR
=6.03, 95% Cl: 2.67-13.61), Killip class > 2 (OR
= 2.31, 95% CIl:1.08-4.95), a higher number of
diseased vessels (OR = 2.19, 95% CI: 1.02-
4.17), LAD (OR = 1.40, 95% ClI: 1.23-1.95), and
higher cTnl levels (OR = 1.32, 95% CI: 1.19-
1.47) were significantly associated with an
increased risk of NOAF (P < 0.05) (Table 4).

Independent risk factors for NOAF

Variables with P < 0.05 in univariate Logistic
regression were included in a multivariate
Logistic regression model. The results of multi-
variate Logistic regression analysis revealed
that age (OR = 1.10, 95% CI: 1.03-1.17), a his-
tory of hypertension (OR = 8.29, 95% CI: 2.81-

Am J Transl Res 2025;17(9):7195-7206
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Table 5. Multivariate logistic regression analysis of NOAF in AMI patients

Variable B S.E. z P OR (95% ClI) VIF
Age 0.09 0.03 2.87 0.004 1.10 (1.03-1.17) 1.043
History of Hypertension

No 1.00 (Reference)

Yes 211 0.55 3.83 <0.001 8.29 (2.81-24.43) 1.040
LAD (mm) 0.29 0.08 3.75 <0.001 1.34 (1.15-1.56) 1.107
cTnl (ug/L) 0.30 0.07 4.28 <0.001 1.35(1.18-1.54) 1.084

Abbreviations: NOAF, new-onset atrial fibrillation; AMI, acute myocardial infarction; SE, standard error; OR, odds ratio; ClI, confi-
dence interval; VIF, variance inflation factor; LAD, left atrial diameter; cTnl, troponin I.

Table 6. ROC curve analysis for independent risk factors in predicting NOAF in patients with AMI

Variable AUC P 95% ClI Sensibility  Specificity Cutoff value
Age 0.705 <0.001 0.622-0.788 0.968 0.407 58.50
History of hypertension 0.710 <0.001 0.608-0.811 0.677 0.742 0.17
cTnl 0.791 <0.001 0.705-0.878 0.613 0.885 15.19
LAD 0.744 <0.001 0.632-0.856 0.613 0.861 41.47
Collaborative Forecasting 0.926 <0.001 0.870-0.982 0.935 0.856 0.11

Abbreviations: NOAF, new-onset atrial fibrillation; AMI, acute myocardial infarction; ROC, receiver operating characteristic; AUC,
area under the curve; Cl, confidence interval; LAD, left atrial diameter; cTnl, troponin I.

were independent risk factors
for NOAF in AMI patients (P <
0.05) (Table 5). The individual
predictive efficacy and com-
bined predictive efficacy of
these independent risk factors
for NOAF are shown in Table 6.

1.0 T 7

o
b

ROC curve analysis

o
P

ROC curve analysis showed
that the AUC for age, a history
of hypertension, LAD, and cTnl
levels in predicting NOAF in
AMI patients were 0.705 (95%
Cl: 0.622-0.788), 0.710 (95%
Cl: 0.608-0.811), 0.744 (95%
Cl: 0.848-0.958), and 0.903
(95% CI: 0.848-0.958), res-
pectively (Figure 2). The com-

0.0 . , , , . bined ACU for these four in-
0.0 0.2 0.4 0.6 0.8 1.0 dicators was 0.973 (95% ClI:

1 -Specificity 0.951-0.994).
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>
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— Joint forecasting
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Figure 2. ROC curves for each risk factor and their combination in predict-

ing NOAF in patients with AMI. NOAF, new-onset atrial fibrillation; AMI, acute

myocardial infarction. The calibration curve is shown

in Figure 3. The P value of the
Hosmer-Lemeshow test was

24.43), cTnl levels (OR = 1.35, 95% CI:1.18-
1.54), and LAD (OR = 1.34, 95% CI: 1.15-1.56)
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0.988, indicating no significant difference be-
tween the observed and predicted values of
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Figure 4. Clinical decision curve.

the model, confirming a good fit. The clinical Clinical value verification

decision curve is shown in Figure 4. The results

demonstrated that when the risk probability To further verify the clinical efficacy of the
falls within the range of 0.05 to 0.90, this model Logistic regression model, we collected data
provides positive net benefits and has good of 60 patients from different periods for clini-
clinical value. cal validation. The prediction results for these
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Table 7. Clinical efficacy evaluation
Gold standard

Prediction result Total
NOAF  Non-NOAF

NOAF 45 2 47

Non-NOAF 6 7 13

Total 51 9 60

Abbreviation: NOAF, new-onset atrial fibrillation.

patients were compared with the gold stan-
dard, and the results are shown in Table 7. The
accuracy, sensitivity, and specificity of this
model were 86.67%, 88.24% and 77.78%
respectively.

Comparison of adverse events

The mean length of hospital stay in the NOAF
group was 10.15 days, which was significantly
higher than that in the non-NOAF group (P =
0.002) (Table 8). A comparison of adverse
events between the two groups revealed that
both groups experienced recurrent myocardial
infarction, repeat coronary artery reconstruc-
tion, heart failure, and cerebral infarction. The
proportion of adverse events in the NOAF group
(32.26%) was significantly higher than in the
non-NOAF group (15.31%) (P = 0.021).

Discussion

AMI, as a serious cardiovascular disease, con-
tinues to exhibit a high morbidity and mortality
rate globally, placing a heavy burden on pa-
tients and society [1, 18]. With in-depth
research on the pathogenesis of AMI and con-
tinuous advancement of diagnostic and thera-
peutic techniques, the early recognition and
intervention of AMI have notably improved.
However, the severe damage of cardiac struc-
ture and function in AMI patients often leads to
a variety of complications, of which NOAF is
quite prevalent. This study aimed to provide a
scientific basis for optimizing patient manage-
ment and developing individualized preventive
treatment by retrospectively analyzing the clini-
cal characteristics and risk factors of NOAF in
AMI patients. A total of 240 AMI patients were
included in this study, 31 of whom developed
NOAF during hospitalization, with an incidence
rate of 12.92%. The results showed that age,
history of hypertension, cTnl level, and LAD
were independent risk factors for NOAF in AMI
patients. ROC curve analysis further confirmed
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the predictive value of these factors, especially
the cTnl level, which demonstrated a high AUC
of 0.903. In addition, the duration of hospital-
ization and the incidence of adverse events
were significantly higher in the NOAF compared
to the non-NOAF group.

Age, as an independent risk factor for NOAF,
is consistent with the findings of previous stud-
ies [19]. Zhang et al. conducted a retrospec-
tive analysis of 397 patients and identified
advanced age as one of the independent risk
factors for NOAF [20]. The underlying mecha-
nism may be related to the electrophysiological
characteristics and structural changes of atrial
myocytes. With advancing age, the electrophys-
iological properties and structure of atrial myo-
cytes undergo changes, such as fibrosis of
atrial myocytes and reduced conduction veloci-
ties, which increase the risk of atrial fibrillation
[21]. Among AMI patients, the elderly popula-
tion often has relatively poorer cardiac reserve,
lower tolerance to myocardial infarction, and is
more susceptible to atrial remodeling and elec-
trophysiological disturbances that can induce
atrial fibrillation. In addition, it has been shown
that chronic low-grade inflammation in the
elderly leads to elevated levels of pro-inflam-
matory factors (e.g., IL-6, TNF-a), which pro-
mote atrial fibrosis and electrical remodeling
[22]. Aging also exacerbates redox reactions in
the body, producing more reactive oxygen spe-
cies (ROS), the accumulation of which can dam-
age cardiomyocytes, affect calcium regulation,
and increase susceptibility to atrial fibrillation
[23, 24]. This study also observed that hyper-
tension was associated with an increased risk
of NOAF. As a common chronic disease, hyper-
tension affects the cardiovascular system in
many ways. Chronic hypertension increases the
pressure load on the left ventricle, leading to
compensatory hypertrophy of cardiomyocytes
and resulting in left ventricular hypertrophy
(LVH) [25]. LVH not only increases myocardial
oxygen consumption, but also leads to abnor-
malities in the electrical activity of the cardio-
myocytes, increasing the risk of arrhythmias
[26]. Hypertrophied cardiomyocytes contribute
to myocardial fibrosis and interstitial hyperpla-
sia, further altering the electrical conduction
properties of the myocardium and promoting
the development of arrhythmia [27]. Hyperten-
sion causes abnormal electrical activity in at-
rial myocytes, primarily manifested as altered
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Table 8. Comparison of hospitalization time and adverse event rates between patients in the NOAF

and non-NOAF groups

Variable NOAF group (n = 31) Non-NOAF group (n = 209) x2/t P

Length of hospital stay
Adverse event Recurrent myocardial infarction
Revascularization
Heart Failure
Cerebral Infarction
Total

10.15+3.88

10 (32.26)

8.15+3.20 3.155 0.002
2(6.45) 8(3.83)
1(3.23) 5(2.39)
5(16.13) 13 (6.22)
2(6.45) 6 (2.87)
32 (15.31) 5.370 0.021

Abbreviation: NOAF, new-onset atrial fibrillation.

action potentials and folding potentials [28].
These electrophysiological alterations increase
the autoregulation of atrial myocytes and pro-
mote the formation of atrial ectopic rhythmic
points, thereby increasing the risk of atrial fi-
brillation. In addition, hypertension leads to
delayed intra-atrial conduction and foldback
phenomena, further promoting the develop-
ment of NOAF [29].

This study also observed an association be-
tween cTnl and NOAF. Elevated levels of cTnl,
a myocardium-specific protein, usually reflect
damage or necrosis of cardiomyocytes [30].
Damage to cardiomyocytes leads to impaired
membrane integrity and ion channel dysfunc-
tion, which leads to intracellular calcium over-
load and membrane potential instability [31].
These changes increase the automaticity of
cardiomyocytes, promoting the formation of ec-
topic rhythm points and increasing the risk of
arrhythmia. Myocardial ischemia and reperfu-
sion injury caused by AMI trigger oxidative
stress, leading to excessive generation of ROS
[32]. Oxidative stress induces damage to car-
diomyocytes, further exacerbating abnormali-
ties in myocardial electrical activity and fibro-
sis, thus increasing the risk of arrhythmia [33].
Elevated cTnl levels suggest a more severe
degree of myocardial injury, which may be
accompanied by higher oxidative stress, fur-
ther increasing the risk of NOAF. In this study,
there was also an association between LAD
and NOAF risk. Atrial dilatation increases me-
chanical stress on cardiomyocytes, which in
turn activates myocardial fibroblasts and pro-
motes myocardial fibrosis [34]. Fibrosis alters
the electrical conduction properties of the myo-
cardium, increases electrical conduction het-
erogeneity, and further promotes arrhythmo-
genesis [19, 35]. LAD enlargement indicates
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the presence of cardiac insufficiency, which
can lead to elevated atrial pressure and fur-
ther aggravate atrial dilation [36]. Elevated atri-
al pressure can alter the electrical conduction
characteristics of the atrium, thereby increas-
ing the risk of arrhythmia [37]. This mechanism
might partially explain the association between
LAD and NOAF in this study, but its specific
mechanism of action requires further research
for verification.

Despite the achievements of this study, there
are some limitations. First, this study was a
single-center retrospective study with a rela-
tively limited sample size, which may have intro-
duced certain selection bias and confounding
factors. While multivariate adjustments were
performed, unmeasured confounders (e.g., un-
diagnosed sleep apnea) may influence NOAF
risk. Future prospective studies with multi-
center and large samples should be conducted
to validate the findings of this study. Second,
this study mainly focused on the occurrence of
NOAF during the acute phase of AMI, and did
not explore the long-term incidence of NOAF
and its risk factors post-AMI. Future research
should strengthen long-term follow-up to better
understand the pattern of NOAF occurrence
and its risk factors. Furthermore, this study
mainly relied on clinical data and statistical
analyses. It lacked in-depth molecular biology
and histology studies. Future studies should
incorporate molecular and cellular techniques
to explore the molecular mechanisms and cel-
lular basis for the development of NOAF after
AMI. Attention should focus on developing indi-
vidualized prevention and treatment strategies-
for AMI patients with different risk factors to
reduce the risk of NOAF. For example, in older
AMI patients with a history of hypertension,
enhanced blood pressure management could
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reduce atrial remodeling. For patients with se-
vere myocardial injury, improving myocardial
perfusion should be prioritized to reduce the
degree of myocardial injury. For patients who
have developed NOAF, anticoagulants and ven-
tricular rate control drugs should be reasonably
applied to reduce the occurrence of adverse
events.

Conclusion

By analyzing the clinical characteristics of
NOAF in AMI patients, this study identified
age, history of hypertension, cTnl level, and LAD
as independent risk factors for NOAF in AMI
patients. This study provides a scientific foun-
dation for optimizing patient management and
developing individualized preventive strategies.
However, due to the study’s limitations, further
in-depth research is needed to elucidate the
mechanisms and preventive measures for
NOAF after AMI.
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