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Background: The incidence of atrial fibrillation (AF) presents a markedly increasing trend with advancing age. Thus, with the
growing population of elderly individuals, AF has emerged as a significant medical and socioeconomic problem. The objective
of this study was to investigate the correlation of mitogen-activated protein kinase 10P (MAPK10P) gene polymorphism with
P-wave peak time (Pwd) and P-wave dispersion (Pmax) among elderly individuals with paroxysmal AF.
Methods: From January 2021 to October 2022, 125 elderly patients with essential hypertension were recruited for research in our
Cardiology Department. According to the European Society of Cardiology (ESC) Atrial Fibrillation Management Guidelines,
53 patients with ≥2 documented paroxysmal AF episodes in the previous year were classified as the observation group, while 72
patients without AF formed the control group. Patient data were collected, and a 12-lead electrocardiogram was used to measure
Pwd and Pmax. MAPK10P genotype was identified using polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP). The association betweenMAPK10P genotype and AF risk, as well as the impact of different genotypes on Pwd and
Pmax parameters, were evaluated.
Results: The baseline characteristics did not show any significant difference between the two groups (p > 0.05). The values of
Pwd and Pmax in the observation group were significantly greater than those in the control group (p < 0.05). The occurrence
rate of the CC genotype was lower in the observation group than in the control group (p < 0.05), while the occurrence rates of
the CG and GG genotypes were higher in the observation group than in the control group (p< 0.05). Additionally, the frequency
of the G allele was higher in the observation group than in the control group (p < 0.05). AF patients with the CG+GG genotype
exhibited higher Pwd and Pmax values compared to those with the CC genotype (p < 0.05). Patients without AF who had the
CG+GG genotype had higher Pwd and Pmax values compared to those with the CC genotype (p < 0.05).
Conclusion: In elderly patients, the presence of the G allele in the MAPK10P gene polymorphism is linked to an increased risk
of AF, as well as Pwd and Pmax. This study provides valuable insights into the potential role of MAPK10P gene variations in
influencing P-wave characteristics during the development of paroxysmal AF in elderly patients.
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Introduction

In the elderly population, paroxysmal atrial fibrillation
(AF) is becoming more noticeable as a prevalent and per-
sistent arrhythmia [1]. Population aging is associated with
an increasing prevalence of cardiovascular diseases among
older individuals, but the occurrence of paroxysmal AF is
the actual factor posing a significant challenge to cardio-
vascular health maintenance. Not only will this irregular
heartbeat greatly impact the patients’ quality of life, but it
will also lead to severe complications like cardiac embolism
and stroke, thereby further escalating the medical expenses.
Therefore, it is very necessary and of significant clinical im-
portance to delve into the pathogenesis of paroxysmal AF in
the elderly and to identify potential targets for intervention.

Over the past few years, the investigation of cardiovascu-
lar diseases with gene polymorphism has gained significant
traction [2].

The mitogen-activated protein kinase 10P
(MAPK10P) gene, a member of the mitogen-activated
protein kinase (MAPK) family, is believed to have a
connection with the development of cardiovascular disor-
ders, particularly paroxysmal AF. MAPK10P is involved
in signaling pathways for a variety of key physiological
processes, including apoptosis, differentiation, and prolif-
eration. Apoptosis is associated with elements conducive to
the development of AF.MAPK10P has been reported to be
a key regulator of the development of diabetes-induced AF
and may be a target for the prevention and treatment of AF
in the future. The variability of the MAPK10P gene could
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impact the gene’s expression and function, consequently
controlling the cellular signal transduction pathway and
subsequently influencing the heart’s electrophysiological
traits [3]. We hypothesize that there may be an association
between MAPK10P gene polymorphism and P-wave peak
time and P-wave dispersion in elderly individuals with
paroxysmal AF. Additionally, exploring whether this
polymorphism could serve as a potential risk indicator
for paroxysmal AF is warranted. P-wave is an important
waveform in electrocardiogram (ECG), which represents
the electrical activity of atrium. Evaluating atrial electrical
activity involves assessing two important parameters:
P-wave peak time (Pwd) and P-wave dispersion (Pmax)
[4,5]. In older individuals experiencing paroxysmal AF,
the irregularity of the P-wave could indicate an electro-
physiological dysfunction in the atria, potentially playing a
significant role in the development and persistence of AF
[6,7]. It is worth investigating whether there is a correlation
between the polymorphism of the MAPK10P gene and
cardiac electrophysiology, and if it has any impact on atrial
electrical activity.

The primary objective of this retrospective analysis
was to examine the association between MAPK10P gene
polymorphisms and P-wave parameters (peak time and dis-
persion) in elderly individuals with paroxysmal AF, partic-
ularly during episodes of AF. By conducting a comprehen-
sive analysis of this association, our aim was to enhance
our comprehension of the development of paroxysmal AF
in older individuals and offer a novel insight into safeguard-
ing andmonitoring cardiovascular well-being among the el-
derly.

Materials and Methods

Study Participants
The study included 125 senior individuals diagnosed

with essential hypertension, who received treatment at the
Cardiology Department of Tianjin First Central Hospital,
between January 2021 and October 2022. The age of the
included individuals ranged from 65 to 78 years, with a
mean age of 68.25 ± 4.33 years. There were 68 male pa-
tients and 57 female patients in this sample, which was di-
vided into two groups. The observation group consisted
of 53 patients with paroxysmal AF who had recorded at
least two documented AF episodes in the previous year,
as per the criteria outlined in the European Society of Car-
diology (ESC) Atrial Fibrillation Management Guidelines
[8]. On the other hand, the control group comprised 72 pa-
tients who did not have AF. The variables of patients in-
cluding comorbidities, patients’ lifestyles, and medication
use were collected and used for data analysis. All patients
were informed of the protocol and gave their informed con-
sent when they were enrolled in the study. This study has
been approved by the Medical Ethics Committee of Tianjin
First Central Hospital (Approval No.: 2020N075KY) and

obtained written informed consent from all participants in
adherence with the Declaration of Helsinki.

Sample Size Calculation
The calculation of sample size is very important in

medical research, because the size of sample size will affect
the reliability and accuracy of research results. According
to the formula for calculating the sample size of continuous
variables in experimental research (as follows), α = 0.05
(two-sided), β = 0.10 (one-sided), Zα = 1.96, Zβ = 1.28, σ
= 8.45 (standard deviation of the norm), and d = 1.68 (the
difference between the mean values of the two groups after
pre-experimental intervention), 106 cases were determined.
In the actual study, a total of 125 patients were selected con-
sidering a dropout rate of 15% to 20%.

N =
2 (Zα + Zβ)

2
σ2

d2

where σ = the estimated standard deviation; d = the differ-
ence between the mean values of two consecutive variables
in group i; Zα = the standard normal deviation correspond-
ing to the level of α; Zβ = the standard normal deviation
corresponding to the 1-β level; and N = the calculated sam-
ple size of a group.

Inclusion Criteria
Patients who are over the age of 65 and meet the diag-

nostic criteria for AF were included in this study [8]. The
onset of AF was recorded using Holter ECG before the op-
eration. Further inclusion criteria also encompass: (i) pa-
tients who have never had prior cardiac surgery; (ii) first-
time patients undergoing radiofrequency ablation; (iii) pa-
tients who failed to respond to treatment with multiple an-
tiarrhythmic drugs; and (iv) patients who willingly agreed
to take part in the research by signing informed consent.

Exclusion Criteria
Individuals suffering from acute coronary syndrome,

diabetes, hypertrophic cardiomyopathy, notable valve dis-
order, impaired left ventricular function (ejection fraction
less than 50%), tumor, kidney, liver, thyroid ailment, or
any other significant non-cardiac systemic ailment were ex-
cluded. Patients with atrioventricular block, bundle branch
block, ventricular preexcitation or pacemaker implantation
who had coagulation system diseases or hemorrhagic dis-
eases were also excluded. Patients who refused to partic-
ipate in the study or could not provide informed consent
were also excluded.

Methods
Biochemical Analysis

Venous blood samples were obtained from patients
after fasting overnight for at least 10 hours, then cen-
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Table 1. Baseline characteristics between control and observation groups.
Variable Control group (n = 72) Observation group (n = 53) T value/χ2 value p-value

Gender (male: female) 40:32 29:24 0.009 0.926
Age (years) 67.91 ± 3.21 68.75 ± 4.19 1.127 0.262
BMI (kg/m2) 23.35 ± 1.76 23.17 ± 2.11 0.519 0.605
TC (mmol/L) 4.33 ± 0.26 4.29 ± 0.33 0.788 0.432
LDL-C (mmol/L) 2.43 ± 0.35 2.44 ± 0.31 0.198 0.844
HDL-C (mmol/L) 1.47 ± 0.33 1.42 ± 0.35 0.816 0.416
SBP (mmHg) 144.57 ± 16.04 141.39 ± 20.51 0.973 0.333
DBP (mmHg) 82.36 ± 14.57 83.29 ± 11.44 0.385 0.701
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cholesterol;
LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; TC, Total cholesterol.

trifuged at 2500 rpm for 30 minutes at 4 °C and immedi-
ately stored at –80 °C for further analysis. Total choles-
terol (TC), high-density lipoprotein cholesterol (HDL-C),
and low-density lipoprotein cholesterol (LDL-C)weremea-
sured using TC Colorimetric Assay Kit (Catalog number:
EEA026, Thermo Fisher Scientific, Waltham, MA, USA),
HDL-CColorimetric AssayKit (Catalog number: EEA012,
Thermo Fisher Scientific, Waltham, MA, USA), and LDL-
C Colorimetric Assay Kit (Catalog number: EEA014,
Thermo Fisher Scientific, Waltham, MA, USA), respec-
tively.

Evaluation of Pwd and Pmax

All patients were placed in a supine position, resting
for at least 5 minutes, while recording the standard 12-lead
body-surface ECG (25 mm/s, 1 mv/cm, 100 Hz). At 50
mm/s paper speed, sinus heart rhythm, basal line stability,
and P-wave clear cardiac cycle were selected. The starting
point of P-wave measurement is the intersection of the P-
wave starting point and equipotential line, and the end point
of measurement is the intersection of the equipotential line
and the P-wavemeasurement endpoint. Each leadmeasures
three P-waves and averages them. The length of the P-wave
was manually measured by an experienced researcher us-
ing a magnifying glass. The starting and end points of the
P-wave were determined as the intersection of the equipo-
tential line and the starting point of P-wave deflection, and
the intersection of the endpoint of P-wave deflection and
the equipotential line, correspondingly. The average dura-
tion of the P-wave was measured for each lead from a 20-
second recording, followed by recording the average maxi-
mum (Pm) and minimum (Pmin) durations on each ECG.
The password was determined by subtracting Pmin from
Pm. The heart rate (HR) of both P-wave measurements was
corrected by the Bazett formula; the corrected P-wave pa-
rameter was equal to the P-wave parameter/(HR)1/2.

Gene Analysis

Genomic DNA was extracted from peripheral blood
leukocytes using the salting-out method with minimal
modifications [6]. As mentioned earlier, the MAPK10P

genotype was detected using polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP)
(1861096, Bio-Rad, Hercules, CA, USA). Four microliters
of the resulting PCR amplification products were used in
a 1.5% gel electrophoresis for 30 min at 80 V (1645050,
Bio-Rad, Hercules, CA, USA). The PCR products under
electrophoresis were observed with the aid of a gel imager
to ensure that their amount was sufficient for restriction en-
zyme digestion. The amplified products were subjected to
enzymatic digestion in a 37 °C water bath for 16 hours. The
enzymatic digestion reaction system consisted of 8.0 µL of
PCR amplified product, 0.5 µL of restriction enzyme, 2.0
µL of New England (NE) buffer (NEB #B6004, New Eng-
land Biolabs, Hercules, CA, USA), and 9.5 µL of double-
distilled water (ddH2O). The enzyme digestion products (8
µL) were separated using 2% gel electrophoresis (15 min at
80 V, then 15 min at 120 V) (1645050, Bio-Rad, Hercules,
CA, USA), and the enzyme digestion results were observed
afterwards.

Statistical Analysis
All continuous variables are expressed as mean ±

standard deviation (SD). Student’s t-test was employed to
compare continuous variables between two groups. Geno-
type and allele frequencies were counted manually. The
differences in allele and genotype distribution and Hardy-
Weinberg equilibrium deviation between groups were an-
alyzed using a chi-square test. The normality of the dis-
tribution is determined by Shapiro-Wilk tests. For the nu-
meric variables that were normally distributed, comparison
between two groups wasmade by independent sample t test,
and the Chi-square test was used to analyze the categorical
data, and descriptive statistics were presented as frequency
(%). All significance tests were double-tailed, with p <

0.05 being statistically significant. SPSS version 26.0 for
Windows (SPSS Inc., Chicago, IL, USA) was used for all
statistical analyses.
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Table 2. Comparison of Pwd and Pmax in patients of the control and observation groups.
Group Pwd (ms) Pmax (ms)

Control group (n = 72) 27.34 ± 2.71 96.25 ± 2.75
Observation group (n = 53) 51.44 ± 3.62 119.34 ± 5.65
T value 42.59 30.21
p-value <0.001 <0.001
Abbreviations: Pwd, P-wave peak time; Pmax, P-wave dispersion.

Fig. 1. Detection ofMAPK10P genotype by PCR-RFLP. PCR-RFLP, polymerase chain reaction-restriction fragment length polymor-
phism;MAPK10P, mitogen-activated protein kinase 10P.

Results

Baseline Characteristics

Based on the overall patient data, the control group
exhibited a male-to-female ratio of 40:32, with an average
age of 67.91 ± 3.21 years and an average body mass in-
dex (BMI) of 23.35± 1.76 kg/m2. The blood lipid analysis
for the control group showed TC = 4.33 ± 0.26 mmol/L,
LDL-C = 2.43 ± 0.35 mmol/L, and HDL-C = 1.47 ± 0.33
mmol/L. In the observation group, the male-to-female ra-
tio was 29:24, with an average age of 68.75 ± 4.19 years.
The subjects in the observation group had an average BMI
of 23.17 ± 2.11 kg/m2. The analysis of blood lipids for
the observation group showed TC = 4.29 ± 0.33 mmol/L,
LDL-C = 2.44 ± 0.31 mmol/L, and HDL-C = 1.42 ± 0.35

mmol/L. On average, their systolic blood pressure (SBP)
was 141.39 ± 20.51 mmHg and diastolic blood pressure
(DBP) was 83.29 ± 11.44 mmHg. The baseline character-
istics between the two groups showed no significant differ-
ence (p > 0.05) (Table 1).

Comparison of Pwd and Pmax in Patients
The patients’ Pwd and Pmax were measured using a

12-lead body-surface ECG. The Pwd and Pmax of the ob-
servation group were significantly higher than those of the
control group (p < 0.05) (Table 2).
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Table 3. Genotype and allele frequencies ofMAPK10P in the control and observation groups.
Group CC CG GG C G

Control group (n = 72) 47 (65.28%) 18 (25.00%) 7 (9.72%) (77.78%) (22.22%)
Observation group (n = 53) 22 (41.51%) 22 (41.51%) 9 (16.98%) (62.26%) (37.74%)
χ2 value 6.981 7.166
p-value 0.030 0.007
Note: The sample sizes for C/G are n = 144 and n = 106, twice n = 72 and n = 53, for control and
observation groups, respectively.

Table 4. Relationship between genotype and Pwd, Pmax parametersin patients with atrial fibrillation.
Genotype Pwd (ms) Pmax (ms)

CC (n = 22) 48.52 ± 2.46 102.44 ± 3.69
CG+GG (n = 31) 57.33 ± 2.79 116.35 ± 2.92
T value 11.885 15.31
p-value <0.001 <0.001

Table 5. Relationship ofMAPK10P genotype with Pwd and
Pmax parameters in patients without atrial fibrillation.

Genotype Pwd (ms) Pmax (ms)

CC (n = 47) 43.33 ± 2.88 89.21 ± 3.84
CG+GG (n = 25) 52.41 ± 2.96 101.35 ± 4.10
T value 12.62 12.48
p-value <0.001 <0.001

Frequencies of MAPK10P Genotype and Allele in
Patients

In the control group, the frequencies of CC, CG,
and GG genotypes of this MAPK10P polymorphism were
65.28%, 25.0%, and 9.72%, respectively, while in the ob-
servation group, the frequencies were 41.51%, 41.51%, and
16.98%, for the genotypes in the same order. In the control
group, the C allele had a frequency of 77.78%, while the G
allele had a frequency of 22.22%. In the observation group,
the C allele had a frequency of 62.26%, and the G allele
had a frequency of 37.74%. The frequencies of CC, CG,
and GG genotypes in the observation group were signifi-
cantly different from those in the control group (p < 0.05).
Additionally, the frequency of the G allele in the observa-
tion group was significantly higher than that in the control
group (p < 0.05) (Fig. 1, Table 3).

Relationship Between Different Genotypes and
Clinical Features of Pwd and Pmax in Patients With
Atrial Fibrillation

An evaluation was conducted on how various geno-
types impact the parameters of Pwd and Pmax in individuals
diagnosed with AF. The findings indicated that individuals
with AF and the CG+GG genotype had elevated levels of
Pwd and Pmax compared to AF patients with the CC geno-
type (p < 0.05) (Table 4).

Relationship Between Different Genotypes and
Clinical Features of Pwd and Pmax in Patients
Without AF

An analysis was conducted on the impact of various
genotypes on the Pwd and Pmax in individuals without
AF. The findings indicated that non-AF individuals with
CG+GG genotype exhibited higher Pwd and Pmax values
compared to non-AF individuals with CC genotype (p <

0.05) (Table 5).

Discussion

As the elderly population continues to grow, there is
a corresponding increase in the prevalence of cardiovascu-
lar disorders. Atrial fibrillation is an increasingly common
pathological condition among elderly patients, posing a sig-
nificant health concern. This condition is frequently seen
as an irregular heartbeat caused by abnormal electrical ac-
tivity in the atria, resulting in irregular contractions and an
elevated risk of developing blood clots and blockages in the
heart [9–11]. Managing and treatingAF in older individuals
necessitates a comprehensive evaluation of patients’ condi-
tions and physiological events. Elderly patients with AF
commonly experience a range of chronic illnesses, includ-
ing but not limited to hypertension, diabetes, and heart fail-
ure, which contribute to its characteristics and risks [12,13].
Elderly patients may exhibit less apparent symptoms of AF
in comparison to younger patients, yet they face a greater
risk. AF may result in atrial blood clot formation and raise
the likelihood of stroke and other events caused by em-
bolism. The elderly are usually accompanied by cardiovas-
cular and metabolic changes, which may affect the choice
and tolerance of drug treatment.

MAPK10P gene belongs to the mitogen-activated pro-
tein kinase family; specifically, it is a copy of theMAPK10
(also known as JNK3) gene [14]. This gene polymorphism
refers to the existence of many different alleles or vari-
ants of the same gene in different individuals, which may
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lead to different genotypes, thus affecting the physiologi-
cal status and disease susceptibility of individuals. In re-
cent years, there has been significant interest in the associ-
ation between the genetic variation of the MAPK10P gene
and cardiovascular disorders, particularly AF. These poly-
morphisms may affect gene expression, protein function
and interaction with related signal transduction pathways.
Therefore, the study ofMAPK10P gene polymorphism can
help to understand its role in cardiovascular health and dis-
ease development. Several research studies have attempted
to investigate the correlation between genetic variation in
the MAPK10P gene and cardiovascular disorders, particu-
larly AF [15–18]. The focus of these studies was to de-
termine if there is a correlation between various genotypes
and the vulnerability to AF, as well as their association with
ECG parameters and cardiac electrophysiological traits in
patients diagnosed with AF. By conducting these studies,
scientists can gain a deeper comprehension of how genetic
diversity impacts the electrical function of the heart on the
cellular and molecular scale, so as to gauge patients’ sus-
ceptibility to AF [16–18].

MAPK10P has been reported to be upregulated inmice
with AF, and MAPK10 knockdown reduces structural re-
modeling and electrical remodeling by inhibiting inflamma-
tion, fibrosis, electrical disturbance, and apoptosis, thereby
preventing AF from deterioration. However, its expression
level in patients and its potential as a biomarker for patients
with AF need to be explored. By examining older individ-
uals with essential hypertension, this research first exten-
sively investigated the correlation between genetic varia-
tion in MAPK10P and the duration of Pwd and the extent
of Pmax in cases of paroxysmal AF. By clinically analyz-
ing the detailed ECGs of 125 subjects, we discovered the
potential involvement of the MAPK10P gene in the devel-
opment of paroxysmal AF in elderly patients. The obser-
vation group showed a significant increase in the Pwd and
the Pmax in patients with paroxysmal AF, indicating the
presence of atrial electrical activity instability in individ-
uals with AF. P-wave is an important parameter in ECG,
which represents the electrical activity of the initial part of
the atrium [19]. Under normal circumstances, atrial electri-
cal activity should be stably conducted within a consistent
time interval. Nevertheless, the observed rise in P-wave
peak duration and P-wave variability suggests that the elec-
trical activity in the atria is erratic and unsteady, potentially
impacting the effectiveness of atrial contraction and overall
cardiac function. The pathogenesis of AF is closely linked
to the instability of electrical activity in the atria. Atrial
fibrillation, a type of arrhythmia, features atrium’s irregu-
lar trembling, resulting in decreased heart pumping ability
and heightened embolism risk [20,21]. The recorded rise
in P-wave duration and P-wave variability could indicate
the disorganized transmission of electrical impulses in the
atrium, creating an appropriate electrophysiological setting
for the initiation of atrial fibrillation. Simultaneously, the

findings from gene analysis additionally reinforced the as-
sociation between P-wave parameters and AF. For the gene
polymorphism under investigation, the CC genotype had a
low frequency in the observation group, whereas the CG
and GG genotypes had high frequencies, contributing to an
increased frequency of the G allele. The variation in geno-
type distribution could potentially be associated with the
atrial electrical activity of individuals. Particularly, indi-
viduals with the G allele (CG+GG genotype) exhibited no-
tably higher susceptibility to AF, indicating a definite asso-
ciation between MAPK10P gene polymorphism, irregular
atrial electrical function, and AF.

According to our study, individuals with the CG+GG
genotype exhibited a notable rise in the likelihood of ex-
periencing paroxysmal AF. The risk of CG+GG genotype
carriers increased by approximately 2.68 times compared
to individuals with the wild-type CC genotype, indicating
compelling evidence of the link between the polymorphism
of the MAPK10P gene and paroxysmal AF, which advo-
cates the significance of the CG+GG genotype as a possi-
ble risk factor for AF. The heightened susceptibility to AF
in individuals with the CG+GG genotype may indicate the
impact of MAPK10P gene variation on the electrical func-
tion of the atria. The stability and order of atrial electrical
activity are very important for normal cardiac function, and
CG+GG genotype may lead to uncoordinated conduction
and instability of atrial electrical signals, thus providing fa-
vorable conditions for the occurrence of AF [22,23]. This
instability may lead to the disorder of atrial electrical sig-
nals, and eventually trigger the onset of AF. Furthermore,
the heightened susceptibility to AF in individuals with the
CG+GG genotype might be associated with the influence
of MAPK10P gene variation on cellular signal transmis-
sion and the cardiovascular system. The involvement of the
MAPK10P gene in the regulation of cellular growth, apop-
tosis, and inflammation may have an impact on cardiovas-
cular well-being [24,25]. The presence of CG+GG geno-
type could potentially result in the aberrant control of genes
in the signal transduction pathway, consequently impact-
ing the electrophysiological attributes of the cardiac sys-
tem. Furthermore, clinical practice and research have also
provided evidence for the correlation between instability in
atrial electrical activity and the occurrence of AF. Unsta-
ble atrial electrical activity may create an environment for
electrical chaos in the atrium, which may promote the per-
sistence and attack of AF [26]. Hence, the heightened sus-
ceptibility of individuals carrying CG+GG genotype could
potentially be attributed to a biological foundation of insta-
bility in atrial electrical activity. The findings suggest that
individuals with the CG+GG genotype, which is strongly
associated with a higher likelihood of experiencing parox-
ysmal AF, might have a significant impact on the instabil-
ity of atrial electrical activity and the heart’s electrophysio-
logical regulation, giving us a profound comprehension of
the correlation between MAPK10P gene variation and AF,

https://www.discovmed.com/


789

while also indicating the possible influence of genotype on
an individual’s susceptibility to paroxysmal AF.

The identification of MAPK10P gene polymorphism
as a risk factor for AF opens up new avenues for person-
alized medicine approaches. Genotyping MAPK10P vari-
ants could potentially be used as a screening approach to
identifying elderly individuals at higher risk of developing
AF, allowing for earlier intervention and possibly improv-
ing outcomes. Moreover, understanding the specific bio-
logical pathways influenced byMAPK10P polymorphisms
could aid in the development of targeted therapies. Despite
the promising potential, several challenges need to be ad-
dressed before MAPK10P genotyping can be routinely im-
plemented in clinical practice. The genetic basis of AF is
likely multifactorial, with multiple genes and their interac-
tions contributing to disease risk. Therefore, the predictive
value of a single gene polymorphism may be limited. An-
other challenge is the need for larger-scale studies to vali-
date our findings and to determine the exact mechanisms by
which MAPK10P polymorphisms influence AF risk. Ad-
ditionally, the clinical applicability of genetic information
must be balanced against ethical considerations, including
patient privacy and the potential for genetic discrimination.

Several limitations exist in the present study. The
sample size included in this study is relatively small, pre-
senting generalizability challenges for other populations;
therefore, expanded samples should be considered in future
studies. In addition, only univariate analysis was used to
evaluate the clinically relevant factors of AF. In future stud-
ies, we will continue to validate these results using multi-
variate analysis.

Conclusion

Our findings indicated that the gene polymorphism
of MAPK10P is associated with the Pwd and Pmax in el-
derly patients with AF, with the presence of the G allele
raising the likelihood of developing AF. The findings of
this research offer valuable insights into the correlation be-
tween P-wave characteristics and the genetic variation of
the MAPK10P gene in the development of paroxysmal AF
among older individuals.
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