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Background: To find out the real-world investigation on discontinuation of oral anticoagulation after
paroxysmal atrial fibrillation (AF) catheter ablation China.

Methods: We enrolled in our study 1,508 consecutive paroxysmal AF patients who underwent catheter
ablation from five centers. Patients’ clinical data and follow-up data were collected. Clinical data included
on-admission characteristics such as gender, age, type and duration of AF, type of ablation, ablation sessions,
history of diseases, CHA,DS,-VASc score, echocardiographic variables, medication, and blood test variables.
Follow-up data included duration of follow-up, the status of oral anticoagulant (OAC) therapy, adverse
events, and recurrence of AF.

Results: A total of 1,491 patients were included in the final analysis, while the other 17 patients lost
contact. The follow-up duration was 12 to 74 months (27.8+14.6 months). Of 1,491 patients, 989 (66.3%)
patients stopped OAC therapy 3 to 14 months after successful ablation during follow-up. Stroke or transient
ischemic attack (TTA) occurred in 37 (2.5%) patients. Major bleeding occurred in 24 (1.6%) patients. Six
(0.4%) patients died at follow-up. Patients who stopped OAC had lower CHA2DS2-VASc score (1.5+1.4
vs. 2.4x1.7, P<0.05) and lower incidence of major bleeding (11/989 vs. 13/502, P<0.05). Of 989 patients
who stopped OAC, 318 stopped according to doctor’s prescription, and 671 stopped on their own decision.
In patients who underwent brain MRI, patients who stopped OAC had a lower incidence of silent cerebral
infarction (SCI) (37/904 vs. 38/419, P<0.05). Among patients who did not stop warfarin therapy, there were
117 (1177397, 29.5%) patients had not to achieve target INR.

Conclusions: The incidence of adverse events was relatively low in paroxysmal AF patients who stopped
OAC. The patient partly determined when OAC was discontinued. Target INR was not achieved in many
patients who had not to stop OAC.
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Introduction

In China, the prevalence of incident AF in subjects aged
>20 years was 0.2 per 100 people, with an incidence of
AF of 0.05 per 100 person-years, overall. Over 11 years,
the prevalence of AF increased 20-fold, whereas AF-
related stroke increased 13-fold (1-3). Atrial fibrillation
(AF) is correlated with some serious adverse cardiovascular
events, such as stroke or transient ischemic attack (TTA),
heart failure, and even death. Studies also demonstrated
that AF decreases the quality of life and increases the
risk of dementia or cognitive disability (4). Sinus rhythm
recovery and maintenance are thought to be better for
AF patients’ prognosis compared with heart rate control
alone (5). Radiofrequency catheter ablation (RFCA) has
become the main method to acquire sinus rhythm. In recent
years, China has entered the era of catheter ablation for
AF patients. More and more patients with AF underwent
RFCA, cryoballoon ablation, or hot balloon ablation (6).
Oral anticoagulant (OAC) can reduce the risk of stroke/
TIA in AF patients and is continued after ablation for some
days (7). Nevertheless, OAC can also increase the risk of
major bleeding, especially cerebral bleeding, which is often
vital (8). So, in clinical practice, OAC continuation is often
a complicated question faced by both doctors and patients.
In this study, we retrospectively analyzed real-world AF
patients’ follow-up data in China to summarize the actual
status of OAC use after catheter ablation and relevant
problems.

Methods
Study population

Patients underwent RFCA in five centers in China
from Nov 2014 to Oct 2017 were enrolled according to
inclusion criteria and exclusion criteria. Inclusive criteria:
paroxysmal AF, successful RFCA, follow-up as planned,
received repeated blood test, and examination at regular
follow-up. Exclusive criteria: valvular heart disease, renal
insufficiency, malignant tumor, pregnancy. All patients
supplied written informed content. The ethics committee
approved this study of each center. Patients were divided
into two groups: a group of patients who stopped
OAC during follow-up (SG) and a group of patients
who continued to take OAC during follow-up (CG).
Paroxysmal AF refers to AF that ends spontaneously and
sustains less than 7 days (6,7,9).
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Data collection

Patients’ information, including baseline characteristics,
RFCA procedure, and follow-up data, were collected from
in-hospital records, follow-up clinic records, and their
reports. Baseline characteristics included gender, age,
history of the disease, medication, on admission blood test
including liver function, renal function, electrolyte, lipid, fast
glucose, HbAlc, hs-CRP etc., and examination including
echocardiography, 24 hours Holter monitoring and regular
electrocardiogram, etc. RFCA procedure information
included the duration of the procedure, time of fluoroscopy
exposure, etc. Follow-up data included medication, repeated
blood test especially PT, APTT and INR when OAC
was administrated, repeated echocardiography, time from
successful RFCA to discontinuation of OAC, adverse events
including stroke/TTA, major bleeding, AF recurrence, heart
failure, and death, etc. Patients’ information of general group
and subgroups, including SG and CG, were summarized,
respectively.

Catheter ablation procedure

All patients underwent catheter ablation radiofrequency.
In these 5 centers, the procedure of catheter ablation was
similar and conducted according to guidelines (4,5) and
all patients signed informed content. In short, amiodarone
was stopped for at least 1 week before ablation, and other
anti-arrhythmia drugs were stopped for at least five half-
life periods. Transesophageal echocardiography was used
to detect thrombosis in the left atrium before ablation.
After local anesthesia with 1% lidocaine, 8.5 F sheath was
implanted into the right femoral vein, and 6 F sheath was
implanted into the left femoral vein. The mapping electrode
was implanted into the coronary sinus through 6 F sheath.
After atrial septum was punctured, a saline catheter (Thermo
Cool Smart Touch, Biosense-Webster Inc., Diamond Bar, CA,
USA) was moved into the left atrium. The radiofrequency
ablation and 3-D model was conducted under the Three-
Dimensional system (CARTO3, Biosense-Webster, Diamond
Bar, CA, USA) guiding. Continuous circumferential ablation
around the ipsilateral pulmonary vein cavity was performed to
isolate all pulmonary veins completely.

Follow-up

All patients were followed up regularly at 1, 3, and
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12 months after the RFCA procedure. Twelve months after
the RFCA procedure, patients were followed up annually.
All follow-ups were conducted at each center’s outpatient
clinic. At 3 months follow-up, some patients’ medication
therapy was adjusted according to their condition and
doctors’ experience or guideline.

Statistical analysis

Continuous variables were expressed as the mean + standard
deviation (SD) and compared using an unpaired two-
sided Student’s #-test when normal distribution and equal
dispersion were confirmed. The Mann-Whitney U test
and the Wilcoxon’s signed-rank test were used when the
variance was unequal. Categorical variables were expressed
as percentages (%) and compared using 3’ analysis or
Fisher’s exact test if necessary. Freedom from adverse events
at follow-up was analyzed by Kaplan-Meier survival curves
and compared by the log-rank test. A P value of less than
0.05 was considered statistically significant. All statistical
analyses were performed with SPSS (version 17.0 for
Windows, SPSS, Inc., Chicago, IL, USA).

Results
Baseline characteristics in general group and subgroups

According to inclusive and exclusive criteria, 1,491 patients
were enrolled in the final analysis. In general, among 1,491
patients, 918 (61.6%) patients were male, and 573 (38.4%)
patients were female. Patients’ age ranged from 43 to
76 years old, and the mean age was 59.6£12.1 years old. Of
these 1,491 patients, 989 (66.3%) patients stopped OAC
therapy 3 months to 14 months after successful ablation
during follow-up. Then patients were divided into two
groups: a group of patients who stopped OAC during follow-
up (SG) and a group of patients who continued to take OAC
during follow-up (CG). Patients who stopped OAC had a
lower CHA,DS,-VASc score (1.5+1.4 vs. 2.4+1.7, P<0.05).
Of 989 patients who stopped OAC, 411 patients’ CHA,DS,-
VASc score was over 2, which showed a substantial risk of
ischemic stroke/TTA. Details were listed in 7Table 1.

Follow-up outcomes in SG and CG

During follow-up, 274 (18.4%) adverse events occurred
with 151 (15.3%) in SG and 123 (24.5%) in CG,
respectively. Stroke or TIA occurred in 37 (2.5%) patients,
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but no difference existed between SG and CG. Patients in
CG had a higher incidence of major bleeding compared
with patients in SG (2.6% vs.1.1%, P<0.05). Six (0.4%)
patients died at follow-up. Heart failure occurred in 48
patients and its incidence in CG was higher than in SG
(5.8% wvs. 1.9%, P=0.0001). There was no difference in
the incidence of death (3/989 vs. 3/502, P>0.05) between
SG and CG. Of patients who stopped OAC, 318 stopped
according to doctors’ orders, and 671 stopped on their
own decision. In these patients, 411 had a CHA,DS,-VASc
score over 2, of which 18 (4.4%) developed stroke/TTA.
During follow-up, 1,323 (88.7%) patients underwent a
brain MRI examination. In patients who underwent brain
MR, patients who stopped OAC had a lower incidence of
silent cerebral infarction (SCI) (37/904 vs. 38/419, P<0.05).
Among patients who did not stop warfarin therapy, there
were 117 (117/397, 29.5%) patients had not achieved target
INR. For details, see Table 2. Kaplan-Meier Survival curves
of freedom from adverse events in SG and CG are shown
in Figure 1. Survival analysis revealed that patients in the
SG had similar outcomes compared to patients in the CG
(P>0.05).

Discussion

With the rapid progress of RFCA for AF patients in recent
years, the number of AF patients who underwent RFCA
increased significantly in China (8). Successful RFCA
leads to the recovery of sinus rhythm, which has a better
prognosis than heart rate control alone (10). However,
whether post-ablation anticoagulant therapy is necessary or
not is still controversial (11). Most guidelines or consensus
suggest that patients at high risk of thrombosis events prior
to RFCA procedure, i.e., CH2ADS2-VASc score over 2,
should continue to take OAC after RFCA procedure for
a long time or even lifelongKL. This strategy reduces
the incidence of ischemic vascular events while increases
the risk of minor and major bleeding, which is often life-
threatening. So, in clinical practice, what is the fact about
OAC therapy after the RFCA procedure, especially in
China? Our present study partly answered this question.

By retrospective analysis of data involving 1,491
paroxysmal AF patients from five centers in China, we
found that over two-thirds (66.3%) of patients stopped
OAC either on doctors’ prescriptions or on their own
decision. This rate was higher than those in another
study (12,13). In their study, Okumura et a/. reported
1,836 (53%) patients discontinued OAC therapy during
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Table 1 Baseline characteristics in the whole group and subgroups
ltems General group (n=1,491) SG (n=989) CG (n=502) P value
Male (n, %) 918 (61.6) 615 (62.2) 303 (60.4) 0.494
Age (yrs) 59.6+12.1 57.8+12.5 63.2+11.8 <0.001
MI (kg/m?) 23.8+4.6 23.9+4.8 23.6+4.2 0.235
Hypertension (n, %) 361 (24.2) 215 (21.7) 146 (29.1) 0.002
Diabetes (n, %) 191 (12.8) 117 (11.8) 73 (14.5) 0.138
Hyperlipidemia (n, %) 372 (24.9) 248 (25.1) 124 (24.7) 0.875
Heart failure (n, %) 188 (12.6) 119 (12.0) 69 (13.7) 0.347
Earlier stroke/TIA 79 (5.3) 42 (4.2) 37 (7.4) 0.011
CHD (n, %) 248 (16.6) 147 (14.9) 101 (20.1) 0.010
PAD (n, %) 7(1.1) 2(0.4) 15 (1.5) 0.034
On admission

SBP (mmHg) 127.8+15.3 127.1+£14.7 129.1+16.2 0.017

DBP (mmHg) 79.7+10.6 79.2+11.5 80.6+12.3 0.030

Hb (g/L) 133.8+9.5 134.1+10.4 133.2+12.5 0.141
Fast glucose 5.8+0.5 5.8+0.6 5.8+0.7 0.997

HbA1c 5.6+0.4 5.6+0.4 5.6+0.6 0.997

LDL-C 4.0+1.3 3.8+1.2 4.3+1.3 <0.001

HDL-C 1.1+0.3 1.1+£0.2 1.1+0.3 0.997

TG 1.8+0.4 1.7+0.3 1.9+0.4 <0.001
Hs-CRP 2.6+1.8 2.5+1.7 2.8+1.6 0.001
ALT 23.7+11.9 23.3+x12.4 24.5+12.1 0.075
eGFR 120.8+17.5 122.3+20.1 118.5+18.9 0.0004
CHA2DS2-VASc score 1.8+1.5 1.5+1.4 2.4+1.7 <0.001
LVEF (n, %) 54.7+8.1 55.1+7.8 53.9+9.2 0.008
LAd (mm) 42.0+6.9 41.6+6.7 42.8+7.2 0.002
OACs 1,316 (88.3) 873 (88.3) 443 (88.2) 0.346

Warfarin (n, %) 1,164 (78.1) 767 (77.6) 397 (79.1)

Dabigatran (n, %) 152 (10.2) 106 (10.7) 46 (9.2)
Aspirin (n, %) 134 (9.0) 61 (6.2) 73 (4.5) <0.001
Clopidogrel (n, %) 41 (2.7) 30 (3.0 11(2.2) 0.347
CA procedure (n, %) 0.091

1 1,347 (90.3) 901 (91.1) 446 (88.8)

2 98 (6.6) 65 (6.6) 33 (6.6)

>3 46 (3.1) 23 (2.3 23 (4.6)
Type of CA (n, %) 0.377

RFCA 1,407 (94.4) 937 (94.7) 470 (93.6)

cryoballoon ablation 84 (5.6) 52 (5.3) 32 (6.4)

BMI, body mass index; CHD, coronary heart disease; PAD, peripheral artery disease; SBP, systolic blood pressure; DBP, diastolic blood
pressure; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol; TG, triglyceride; hs-CRP, high sensitivity
C reaction protein; ALT, alanine aminotransferase; Cr, creatine; Lad, left atrium diameter; OAC, oral anticoagulant.
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Table 2 Follow-up outcomes
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ltems General group (n=1,491) SG (n=989) CG (n=502) P value
Follow-up (months) 27.8+14.6 28.1£15.2 27.2£15.4 0.282
Total adverse events (n, %) 274 (18.4) 151 (15.3) 123 (24.5) 0.003
Stroke/TIA (n, %) 37 (2.5) 26 (2.6) 11 (2.2) 0.608
Major bleeding (n, %) 24 (1.6) 11(1.1) 13 (2.6) 0.032
Death (n, %) 6 (0.4) 3(0.3) 3(0.6) 0.396
AF recurrence (n, %) 159 (10.7) 92 (9.3 67 (13.3) 0.017
Heart failure (n, %) 48 (3.2) 19 (1.9) 29 (5.8) 0.0001
SCI (n, %) 75 (5.7) 37/904 (4.1) 38/419 (9.1) 0.0003

SG, group of patients who stopped OAC during follow-up; CG, group of patients who continued to take OAC during follow-up; TIA,
transient ischemic attack; AF, atrial fibrillation; SCI, silent cerebral infarction.

Percent survival
©
o
L
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80 T T T T T T
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Figure 1 Kaplan-Meier survival curve of 24 months in SG and
CG, P=0.084. SG, group of patients who stopped OAC during
follow-up; CG, group of patients who continued to take OAC

during follow-up.

a 20.7-month follow-up period (12). They found that
patients who stopped OAC therapy were mainly younger,
male, paroxysmal AF, only a single AF session, absence of
comorbidities, a smaller left atrium diameter (Lad), etc. We
found that most patients who stopped OAC had a lower risk
of stroke/TIA and similar prognosis compared with those
continued to take OAC. In those who stopped OAC, some
patients followed doctors’ prescriptions, others decided by
themselves. Doctors’ decisions on discontinuation of OAC
were made according to guidelines or consensus or their
own experience and even the fear of bleeding.

Guidelines or expert’s consensus of nowadays is based on
evidence derived from researches conducted out of China,
especially mainland (14,15). Therefore, there possibly
exists a racial difference between patients from China and
patients from other countries especially from Europe and

© Annals of Palliative Medicine. All rights reserved.

America. With this consideration, Chinese doctors are often
reluctant to prescribe OAC to patients after a successful
RFCA procedure. In fact, in our study, the success rate of
paroxysmal AF catheter ablation was 89%, which should
cause the doctor’s decision on discontinuation of oral
anticoagulation. In specific, the main OAC used in China
is warfarin which needs intensive monitoring international
normalized ratio (INR) which is not convenient for most
patients and patients’ compliance is poor (16,17).
Moreover, the reaction to warfarin differs significantly
among Chinese patients (18). The same dose may not
enough for one patient, but too much for another patient.
As a result of all these reasons, warfarin is under-used in
Chinese patients (19,20). On the other hand, some patients
were administrated with warfarin at a lower dosage without
reaching the target INR, as described before (21).
Unfortunately, among 989 patients who stopped OAC
during follow-up, 411 patients’” CHA,DS,-VASc score
was over 2. These patients were at higher risk of ischemic
stroke/TTA before and after conversion to sinus rhythm.
However, the actual risk of these patients after RFCA is still
unclear. So, some doctors may not continue to prescribe
OAC to patients after 3 months of the blank period after
successful RFCA procedure (22,23). In this study, we found
that 2.6% of patients suffered stroke/TIA in those patients.
This incidence was a little higher than that in patients who
continued OAC therapy (26/989 vs. 11/502, P=0.608) but
not statistically. This result suggested that it is reasonable to
continue to administrate OAC to patients with CHA,DS,-
VASc score over 2. However, this also raises a question of
how to select patients really at high risk of ischemic stroke/
TIA because only 18 of 411 patients developed ischemic
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stroke/TTIA. The incidence of SCI detected by MRI in
patients who stopped OAC was lower than that in patients
who did not. The main reason may be the lower CHA,DS,-
VASc score in patients who stopped OAC.

Another reason may be the under-use of OAC, especially
warfarin. In this study, we found 3-fold of patients who
were administrated with warfarin had not reached the target
INR during follow-up, and the reason for this phenomenon
was described before. Some research suggested that RFCA
could reduce the risk of cognition impairment or dementia
(24,25). RFCA procedure was related to SCI, and SCI
was believed to be a risk factor of cognition impairment
or dementia (9,26,27). Theoretically, OAC can reduce the
incidence of SCI, especially in patients with high risk (28).
However, in those patients with continued OAC therapy,
the incidence of SCI was a little high. The underlying
reason for this is similar to the question mentioned above.

The incidence of major bleeding in patients who stopped
OAC was significantly lower than that in patients who
did not have bleeding with some patients who had not
reached the INR target. Based on these conflicting facts,
we suggest that further research should focus on how to
precisely recognize the real patients at elevated risk of
stroke, whether ischemic or hemorrhagic. For example,
further study could investigate OAC therapy in patients
with specific CHA,DS,-VASc scores, and especially the
average score of 2-3. Alternatively, new techniques should
be applied in precision medicine for this kind of patients.

In our study, we did not find the difference of death
between two subgroups. The possible reason includes: the
duration of follow-up was not long enough; the sample size
was not big enough, and there was indeed no difference
in mortality exist between two subgroups. Further study
should also enroll more patients from more centers and
follow up longer to figure out the real status of post-
ablation anticoagulation and its influence on the prognosis
of patients with paroxysmal AF.
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