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Article

Acupuncture-Assisted Catheter Ablation in the
Treatment of Atrial Fibrillation: A Prospective Cohort
Study

Yuqing Liu

Shandong University of Traditional Chinese Medicine, China; xiaotcm6298@163.com

Abstract: Objective: This study aims to investigate the effects of acupuncture therapy on the quality of life,
early recurrence rate, and heart rate variability in patients following radiofrequency ablation for atrial
fibrillation, as well as to assess its safety. Methods: Seventy patients were enrolled in this study. Of these, 35
patients received acupuncture treatment post-radiofrequency ablation, forming the experimental group, while
the remaining 35 patients received sham acupuncture treatment, constituting the control group. The
acupuncture group targeted the Xinju (BL15), Neiguan (PC6), and Shenmen (HT07) points, whereas the sham
acupuncture group received sham interventions at three non-meridian and non-acupoints. Both groups
underwent acupuncture treatment twice weekly for a total of 24 consecutive sessions. After three months, the
total scores on the Atrial Fibrillation Specific Quality of Life Scale (AFEQT) —including symptom scores, daily
activity scores, treatment anxiety scores, atrial fibrillation control scores, and symptom improvement
satisfaction scores—along with atrial fibrillation burden and satisfaction scores, were compared between the
two patient groups. Additionally, the recurrence rate of atrial fibrillation, frequency of hospitalizations due to
arrhythmia, and incidence of adverse events occurring three months post-catheter ablation were also assessed.
No significant differences were observed in the general baseline characteristics between the two groups.
Results: The total AFEQT scores—including symptom scores, daily activity scores, treatment anxiety scores,
atrial fibrillation control scores, and symptom improvement satisfaction scores —were significantly higher in
both groups post-treatment compared to pre-treatment. Notably, patients in the experimental group exhibited
statistically significant improvements in daily activity scores, treatment anxiety scores, and symptom
improvement satisfaction scores compared to those in the control group (P<0.05). There were no statistically
significant differences between the two groups regarding other measured outcomes. Conclusion:
Acupuncture-assisted treatment of atrial fibrillation can improve the clinical efficacy of drugs and catheter
ablation, help maintain sinus rhythm, increase sinus rhythm conversion rate, reduce ventricular rate, and
shorten conversion time, and is safe and reliable.

Keywords atrial fibrillation; acupuncture; atrial fibrillation-specific quality of life scale

Atrial fibrillation (AF) is the most common arrhythmia, representing approximately 42% to 70%
of all arrhythmias [1]. Globally, AF is positively associated with increasing mortality and disability
rates. The latest data shows that 6 million people worldwide were disabled due to AF in 2017,
accounting for 0. 24% of the new disabled population this year[2]. In China, it is estimated that by
2050, approximately 5.2 million men and 3.1 million women over the age of 60 will be affected by AF,
a figure approximately 2.3 times higher than the projected prevalence in the United States [3]. The
lifetime risk of developing AF for individuals over the age of 40 is 23% for women and 26% for men.
AF is associated with a two-fold increase in all-cause mortality among women and a 1.5-fold increase
among men[4,5]. The primary causes of death include progressive heart failure, cardiac arrest, and
stroke [6]. AF can also lead to various other serious complications. For instance, the risk of ischemic
stroke in patients with AF is four to five times higher than in patients without AF. The mortality rate
among patients with ischemic stroke attributable to AF is approximately 20%, whereas the disability
rate is as high as 60% [7].
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1. Clinical Data

1.1. Study Population

This study was designed as a multicenter prospective cohort study in accordance with the
Declaration of Helsinki and received approval from the Ethics Committees of both the Second
Affiliated Hospital of Shandong University of Traditional Chinese Medicine and Shanghai Chest
Hospital. The study has been registered as a controlled trial in the Cochrane Clinical Trials Register
under registration number NCT05125042. All patients included in the study were recruited from the
Cardiovascular Department of either the Second Affiliated Hospital of Shandong University of
Traditional Chinese Medicine or Shanghai Chest Hospital. A total of 70 patients who visited between
September 2021 and September 2023 were included and were randomly assigned to an acupuncture
group (n=35) and a sham acupuncture group (n=35) (see Figure 1). Informed consent was obtained
from all participants, who signed informed consent forms.

Patients with AF

Meets inclusion
criteria

Acupuncture Sham acupuncture
group(n=35) group(n=35)

Acupuncture for
12 weeks

Efticacy evaluation

Statistic
analysis

Figure 1. Cohort study process of acupuncture-assisted treatment of AF.

1.2. Diagnostic Criteria

According to the 2020 European Society of Cardiology Guidelines for the Management of Atrial
Fibrillation (see Appendix 2), an atrial fibrillation (AF) episode that terminates spontaneously or
following intervention within 7 days is classified as paroxysmal AF. AF that persists beyond 7 days
is classified as persistent AF.

1.3. Inclusion Criteria

(1) Patients diagnosed with paroxysmal or persistent AF following catheter ablation (CA)
surgery; (2) Age = 18 years; (3) No restrictions based on gender; (4) Ability to undergo treatment and
follow-up for 12 weeks.

1.4. Exclusion Criteria

(1) Severe heart failure (NYHA cardiac function class III or IV) , severe cardiovascular disease,
or other significant comorbidities, including severe liver and kidney dysfunction, electrolyte
imbalances, and severe bleeding tendencies. (2) Echocardiographic findings: left ventricular ejection
fraction < 35% and left atrial diameter > 5.5 cm; (3) Severe pulmonary, hepatic, or renal diseases, or
other significant primary conditions; (4) Severe allergic reactions to electrocardiogram monitoring
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electrodes; (5) Patients who have undergone acupuncture treatment within 6 months prior to CA. (6)
Pregnant or lactating women.

1.5. Exclusion and Dropout Criteria Exclusion Criteria

(1) Patients experiencing serious adverse events that prevent continued participation in clinical
treatment; (2) Patients who meet the inclusion criteria but are unable to cooperate with treatment in
a timely manner; (3) Patients with an atrial fibrillation burden of 100% after the initial long-term ECG
monitoring.

Dropout criteria: (1) During the research process, subjects were unable to complete the entire
trial due to various reasons; (2) During the research process, subjects received treatment as required
but failed to undergo timely follow-up for various reasons; (3) Patients for whom the researcher is
unable to obtain final observation results due to prolonged follow-up times, changes in the subjects'
living addresses, or other reasons.

2. Research Methods

2.1. Treatment Methods

Both patient groups commenced treatment within one week following coronary artery (CA)
surgery, receiving acupuncture twice weekly for a total duration of 12 weeks, amounting to 24
sessions. All acupuncture treatments are performed by professional acupuncturists who have
obtained the Traditional Chinese Medicine Practicing Qualification Certificate of the People&#39;s
Republic of China and have more than 3 years of clinical experience. The acupuncture equipment
utilized consisted of disposable, sterile acupuncture needles measuring either 0.25 mm x 40 mm or
0.25 mm x 25 mm, manufactured by Suzhou Medical Products Co., Ltd.

In the acupuncture group, treatment was administered at the acupoints Xinju (BL15), Neiguan
(PC6), and Shenmen (HTO07).

For heart acupuncture (BL15), the patient was positioned prone. Following routine disinfection
of the acupoints, a needle measuring 0.5 to 1.0 inches was inserted. The angle between the needle
body and the skin surface was maintained at 15 degrees. The acupuncturist performed techniques
such as lifting, inserting, and twisting to facilitate the release of qi from the acupuncture points.
During this process, the patient may experience sensations of soreness, numbness, and swelling in
the acupuncture area. Subsequently, the acupuncturist employed tonifying and releasing techniques
for 30 seconds prior to needle removal. For Neiguan (PC6) and Shenmen (HT07), the patient was
positioned supine. Following routine disinfection of the acupoints, needles measuring 0.5 to 1.0
inches were inserted. The subsequent procedures were consistent with those described above.

In the sham acupuncture group, acupuncture was performed on the skin at non-meridian
acupoints, with the number of acupuncture sessions matching the total number of acupuncture
points in the treatment group.

The acupuncturist performed superficial acupuncture at the three designated non-acupoints,
with a needle insertion depth of 2-3 mm. No manipulation was required at any of the acupoints. Non-
meridian acupoint 1: Choose the patient&#39;s prone position, perform superficial acupuncture and
then remove the needle. For non-meridian acupoints 2 and 3, the patient was positioned supine, and
the acupuncture technique was consistent with that described above, with the needle retained for 30
minutes.

According to the "European Society of Cardiology Guidelines for the Management of Atrial
Fibrillation" (see Appendix 2), all patients undergo routine pharmacological treatment following
catheter ablation (CA), which includes: (1) postoperative anticoagulation, where patients are
prescribed anticoagulants such as warfarin or rivaroxaban for a minimum of 8 weeks; (2)
postoperative antiarrhythmic medications, which are administered routinely for 3 months; and (3)
postoperative acid suppression therapy, in which patients with significant esophageal damage
resulting from ablation receive proton pump inhibitors for 4 weeks. Researchers will select
appropriate medications based on the patient's clinical condition, as well as drug indications and
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contraindications. Patients are advised to meticulously document their medication usage, including
the drug name and administration times.

2.2. Observation Indicators

(1) Quality of life assessment: before acupuncture and after 3 months of acupuncture treatment,
the AF-specific quality of life scale (Atrial fibrillation effect and quality of life, AFEQT) was used to
evaluate. The AFEQT scale comprises four dimensions and twenty items, which include symptoms
(four items), daily activities (eight items), treatment anxiety (six items), and treatment satisfaction
(two items related to AF control and symptom improvement). The average score of the first three
dimensions constitutes the total score of the AFEQT. Higher total scores on the scale and in each
dimension (ranging from 0 to 100) indicate better quality of life for patients with atrial fibrillation.

(2) Atrial Fibrillation Burden After Three Months of Catheter Ablation Treatment: Atrial
fibrillation burden is defined as the ratio of total attack time to monitoring time during the
observation period. Following three months of acupuncture-assisted catheter ablation treatment,
patients were monitored for seven days using the NS-SP-A-01 adhesive ultra-long dynamic
electrocardiogram recorder (Shanghai Enshi Technology) to calculate the atrial fibrillation burden.

(3) Early Recurrence of Atrial Fibrillation After Catheter Ablation: Atrial fibrillation recurrence
is defined as an episode of atrial fibrillation, atrial flutter, or atrial tachycardia confirmed by
electrocardiogram or 24-hour dynamic electrocardiogram three months after catheter ablation
treatment, with a duration of at least 30 seconds. The electrocardiogram returned to sinus rhythm
following the resolution of symptoms. (4) Number of Hospitalizations Due to Arrhythmia: The
number of hospitalizations related to arrhythmia within three months following catheter ablation
was recorded. (5) Incidence Rate of Adverse Events: Adverse events, treatments, and patient relief
throughout the trial were recorded using the adverse event evaluation form. Adverse events
primarily include acupuncture-related events (such as hematoma, needle fainting, and acupuncture
sequelae) and non-acupuncture-related events (including skin allergies caused by electrode pads, as
well as drug-related and catheter ablation-related adverse events).

2.3. Statistical Analysis
SPSS 25.0 was used for statistical analysis. All measurement data were expressed as

meantstandard deviation (X s);. If the data conformed to the normal distribution and homogeneity
of variances, the independent sample t test was used for comparison between groups. Within the
group Paired sample t test was used for comparison before and after treatment; non-parametric test
was used for results that did not conform to the normal distribution or had uneven variances.
Categorical variables of count data were analyzed using y? test. P<0.05 was considered as a
statistically significant difference.

Results

3.1. Patient Completion Status

During the study period, two patients in the experimental group were excluded due to a 100%
atrial fibrillation (AF) burden observed after long-term electrocardiogram (ECG) monitoring, and
three patients were lost to follow-up. In the control group, three patients were excluded due to
ineffective catheter ablation (CA), and three patients were lost to follow-up. Ultimately, a total of
fifty-nine subjects—thirty from the experimental group and twenty-nine from the control group—
successfully completed the intervention and assessment.

3.2. Baseline Characteristics

No statistically significant differences were observed in baseline characteristics and general
information between the two groups (P > 0.05). All patients underwent successful treatment with
pulmonary vein isolation (PVI). The additional ablation strategies included: ablation of the tricuspid


https://doi.org/10.20944/preprints202409.2126.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 September 2024 d0i:10.20944/preprints202409.2126.v1

5

valve isthmus for typical atrial flutter (3 cases in the experimental group and 3 cases in the control
group), ablation of the left atrial roof to induce roof-dependent atrial flutter (2 cases in the
experimental group and 3 cases in the control group), and mitral isthmus ablation (2 cases in the
experimental group and 3 cases in the control group). No differences were found between the two
groups regarding tricuspid isthmus ablation, left atrial linear ablation, mitral isthmus ablation, and
electrical cardioversion (see Table 1).

Table 1. Comparison of general data between two groups.

Sham
Item Acupuncture Acupuncture X/ZIt P value
group (n=35) group (n=35) value

Clinical characteristic

Age, y 69.3£5.2 67.516.1 0.17 0.89

Male, n (%) 21(60.00) 21(60.00) 0.00 1.00

BMI, kg/m? 25.4+2.4 24.9+2.5 1.23 0.51
Type of atrial fibrillation,n (%) 0.12 0.98

Paroxysmal AF 31(88.57) 30(85.71)
Persistent AF 4(11.43) 5(14.29)

AF duration (months) 10.6+9,9 12.1£11.2 1.01 0.43
Echocardiographic data
LAD (mm,x+s) 41.1+6.7 42.9+5.6 1.32 0.31
LVEF(%,x+s) 56.9+4.2 55.8+4.4 0.07 0.79
CHA2DS2-VASc score 2.1£1.1 1.9+1.5 0.21 0.89
HAS-BLED score 1.1£1.2 0.9+1.1 0.19 0.88

Class'lflcatlon of cardiac 0.05 0.91

function,n (%)
I 21(60.00) 22(62.86)
I 14(40.00) 13(37.14)
Comorbidities,n(%)
hypertension 19(54.29) 19(54.29) 0.00 1.00
coronary artery disease 12(34.29) 13(37.14) 0.10 0.95
diabetes 16(45.71) 14(40.00) 0.18 0.87
Stroke 8(22.86) 7(20.00) 0.10 0.95
Hyperlipidemia 7(20.00) 7(20.00) 0.00 1.00
Other arrhythmias 3(8.57) 4(11.43) 0.11 0.94
Ablation procedure
PVI, n (%) 35(100) 35(100) 0.00 1.00
CTI, n (%) 3(8.57) 4(11.43) 0.11 0.94
Roof line, n (%) 5(14.29) 5(14.29) 0.00 1.00
Perimitral line, n (%) 2(5.71) 2(5.71) 0.00 1.00
ECV, n (%) 5(14.29) 6(17.14) 0.10 0.97
Drugs use
Aspirin, n (%) 5(14.29) 3(8.57) 0.17 0.89
Warfarin, n (%) 2(5.71) 2(5.71) 0.00 1.00
NOAC, n (%) 30(85.71) 31(88.57) 0.12 0.98
Beta-blockers, n (%) 25(71.43) 23(65.71) 0.10 0.95
ACEI/ARB, n (%) 15(42.86) 16(45.71) 0.11 0.96
Statins, n (%) 21(60.00) 19(54.29) 0.00 0.99

Diuretic, n (%) 9(25.71) 11(31.43) 0.12 0.96

(
(
(
CCB, n (%) 11(31.43) 12(34.29) 0.10 0.98
(
OHA, n (%) 16(45.71) 14(40.00) 0.10 0.97
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Abbreviations: BMI: body mass index; LAD: left atrial diameter; LVEF: left ventricular ejection fraction; CAD:
coronary artery disease; CCB: calcium channel blocker; CHA2DS2-VASc: congestive heart failure, hypertension,
age &gt;75 Years old, diabetes, stroke or transient ischemic attack, vascular disease, age 65-74 years, gender
(female) ; HAS-BLED: hypertension, abnormal liver and kidney function, stroke, unstable bleeding, INR value
is easy to fluctuate, the elderly (age>65 years old), drug or alcohol abuse; PVI: pulmonary vein isolation; CTI:
tricuspid isthmus; ECV: electrical cardioversion; NOAC: new oral anticoagulant; OHA: Oral hypoglycemic
agent.

3.3. AFEQT Scale Score

Before treatment, no statistically significant differences were observed in the total AFEQT score
or in any of the individual dimension scores between the two groups (P>0.05). Following treatment,
the total AFEQT scores, as well as scores for symptoms, daily activities, treatment anxiety, AF control,
and symptom improvement, increased in both groups compared to pre-treatment levels. Post-
treatment, statistically significant differences were found in daily activity scores, treatment anxiety
scores, and symptom scores between the two groups (P<0.05), suggesting that acupuncture treatment
may enhance post-catheter ablation (CA) symptoms in patients with atrial fibrillation (AF) (see Table
2).

Table 2. AFEQT scale scores of the two groups before and after treatment.

Acupuncture group (n= Sham Acupuncture
30) group (n=29)
t P t P
Item Treatment Treatment
Before value value Before value value
for3 for3
treatment treatment
months months
Total score 58.33%+ 61.41+
_ 82.354+25.314.38 <<0.01 80.55+23.123.95 0.01
(xxs) 25.21 25.81
Symptoms 61.54+ 59.01+
7 85.661+19.433.15 <0.01 81.49£26.093.03 <0.01
(xxs) 20.98 24.30
Daily
59.98 + 59.55+ 72.54+
iviti .70£20. . <0. . <0.
ac_t1v1t1es 29,54 78.70£20.77 4.81 0.01 3141 19 87+ 2.98 0.01
(xxs)
Treatment 61.44%+ 62.45+ 75.19+
_ 89.79+18.354.01 <0.01 2.89 <0.01
worry (x+s) 21.09 29.01 21.31*
51.90+ 50.43+
.01+£30. . <0. 37+24. . <0.
AF control 2971 79.01£30.913.51 0.01 2311 76.37+24.543.41 0.01
4991+ 51.10% 75.01+
31£21. . <0. . .
Symptoms 18.34 84.31+21.334.59 0.01 21.91 28.60* 299 0.01

Abbreviation: * indicates statistically significant difference between the two groups.

3.4. AF Recurrence 3 Months after CA.

Three months post-CA, atrial fibrillation (AF) recurred three times in the experimental group
and five times in the control group. There was no statistical difference in the AF recurrence rate
between the two groups of patients 3 months after CA. scientific significance (P>0.05). The AF burden
was zero in both patient groups, and this difference was not statistically significant (P > 0.05). Patients
in the experimental group were hospitalized for arrhythmia three times, while those in the control
group were hospitalized four times, with no statistically significant difference observed (P > 0.05).
These findings suggest that acupuncture has minimal impact on reducing the recurrence of AF
following catheter ablation (CA) (see Table 3).

Table 3. AF recurrence 3 months after CA surgery, n (%).
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Acupuncture Sham Acupuncture

Item group (n=30) group (n=29) x2/t value P value
AF load (%) 0.00 0.00 0.58 0.89
Recurrence of AF, n (%) 3(10.00) 5(17.24) 0.01 0.98
The number of
hospitalization due to 3(10.00) 4(13.79) 0.01 0.98
arrhythmia, n (%)

3.4. Adverse Events

In this study, one adverse event was reported in the experimental group, while two cases were
reported in the control group; all incidents involved bleeding or hematoma following acupuncture.
All adverse events resolved following symptomatic treatment. In this study, no complications were
observed following CA, and no serious adverse events were reported. There was no statistically

significant difference in the incidence of adverse events between the two groups (P > 0.05; see Table
4).

Table 4. Adverse events between two groups, n (%).

Acupuncture group Sham Acupuncture

Item x2value P value

(n=30) group (n=29)
H h
aethorrhage ot 1(3.30) 2(6.90) 0.00 1.00
hematoma
ther ad
Other adverse 0(0.00) 0(0.00) 000 100
reactions

4. Discussion.

In traditional Chinese medicine, AF falls into the categories of &quot;chest numbness&quot; and
&quot;heart palpitations&quot;. This condition is primarily associated with the heart and is believed
to result from blood stasis, Qi deficiency, Yin deficiency, and phlegm accumulation. Acupuncture is
a hallmark therapy in traditional Chinese medicine. Acupuncture is grounded in the meridian theory
of traditional Chinese medicine and addresses AF by unblocking meridians and balancing Qi, blood,
Yin, and Yang. With the increasing promotion of traditional Chinese medicine, acupuncture and
other modalities have gradually been employed for the prevention, treatment, and adjunctive
management of AF, demonstrating significant clinical efficacy. For instance, acupuncture at the
Neiguan point is utilized for the treatment of paroxysmal AF [13]; acupuncture at the Yingxiang point
is employed for AF, supraventricular tachycardia, and other tachyarrhythmias [14]; additionally, a
combination of acupuncture and pharmacological interventions is used to enhance therapeutic
outcomes. Some practitioners have also employed techniques such as filiform acupuncture [15],
external applications [16], acupotomy [17], and minimally invasive suture embedding [18], achieving
notable therapeutic effects. Animal studies have demonstrated the impact of varying acupuncture
depths on the duration of AF in rats with paroxysmal AF. These findings indicate that deep
stimulation can significantly reduce the duration of AF, thereby supporting the efficacy of
acupuncture in its treatment [58]. Additionally, acupuncture may enhance atrial remodeling by
modulating autonomic nerve activity and inflammatory responses [19].

In recent years, quality of life has emerged as a crucial component in the clinical evaluation of
disease severity and treatment efficacy. For the purposes of this study, a significant reduction in AF-
related symptoms may be considered a success from the patient’s perspective, even if arrhythmia
recurrence is documented. The AFEQT scale is a validated multidimensional AF-specific quality of
life assessment scale that assesses not only symptom severity but also patients&#39; daily activities,
anxiety, and satisfaction with AF treatment. Some studies have pointed out that the AFEQT scale is
more suitable for assessing patients&#39; quality of life than other quality of life assessment scales
[20]. A large-scale study revealed that patients deemed asymptomatic by physicians reported specific
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atrial fibrillation (AF) symptoms, suggesting that physicians may underestimate the impact of AF on
patients, particularly when symptoms are mild. Consequently, this study primarily focused on the
changes in the quality of life of atrial fibrillation (AF) patients following catheter ablation (CA) and
acupuncture, aiming to explore the impact of acupuncture on enhancing quality of life [21].
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