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Aims The clinical correlates and outcomes of asymptomatic atrial fibrillation (AF) in hospitalized patients are largely unknown. We 
aimed to investigate the clinical correlates and in-hospital outcomes of asymptomatic AF in hospitalized Chinese patients.

Methods 
and results

We conducted a cross-sectional registry study of inpatients with AF enrolled in the Improving Care for Cardiovascular 
Disease in China-Atrial Fibrillation Project between February 2015 and December 2019. We investigated the clinical char
acteristics of asymptomatic AF and the association between the clinical correlates and the in-hospital outcomes of asymp
tomatic AF. Asymptomatic and symptomatic AF were defined according to the European Heart Rhythm Association score. 
Asymptomatic patients were more commonly males (56.3%) and had more comorbidities such as hypertension (57.4%), 
diabetes mellitus (18.6%), peripheral artery disease (PAD; 2.3%), coronary artery disease (55.5%), previous history of 
stroke/transient ischaemic attack (TIA; 17.9%), and myocardial infarction (MI; 5.4%); however, they had less prevalent heart 
failure (9.6%) or left ventricular ejection fractions ≤40% (7.3%). Asymptomatic patients were more often hospitalized with a 
non-AF diagnosis as the main diagnosis and were more commonly first diagnosed with AF (23.9%) and long-standing per
sistent/permanent AF (17.0%). The independent determinants of asymptomatic presentation were male sex, long-standing 
persistent AF/permanent AF, previous history of stroke/TIA, MI, PAD, and previous treatment with anti-platelet drugs. The 
incidence of in-hospital clinical events such as all-cause death, ischaemic stroke/TIA, and acute coronary syndrome (ACS) 
was higher in asymptomatic patients than in symptomatic patients, and asymptomatic clinical status was an independent 
risk factor for in-hospital all-cause death, ischaemic stroke/TIA, and ACS.

* Corresponding author. Tel: +86 10 6445 6412; fax: +86 10 6445 6078. Email address: dragon2008@vip.sina.com
† The first two authors contributed equally to the study.
‡ The Improving Care for Cardiovascular Disease in China-Atrial Fibrillation (CCC-AF) project investigators are listed in Supplementary material.
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Conclusion Asymptomatic AF is common among hospitalized patients with AF. Asymptomatic clinical status is associated with male sex, 
comorbidities, and a higher risk of in-hospital outcomes. The adoption of effective management strategies for patients with 
AF should not be solely based on clinical symptoms.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Graphical Abstract

Keywords Atrial fibrillation • Acute coronary syndrome • Hypertension • Stroke

What’s new?

• The clinical correlates and outcomes of asymptomatic atrial fibrilla
tion (AF) in hospitalized patients are largely unknown.

• We aimed to investigate the clinical correlates and the in-hospital 
outcomes of asymptomatic AF in hospitalized Chinese patients.

• The adoption of effective management strategies for patients with 
AF should not be solely based on clinical symptoms.

Introduction
Atrial fibrillation (AF) is the most common arrhythmia in clinical prac
tice and a major public health concern, with an increasing rate of inci
dence and prevalence worldwide.1 The main clinical AF symptoms 
are palpitations, fatigue, breathing difficulties, and decreased activity tol
erance, necessitating medical treatment.2,3

Atrial fibrillation is usually diagnosed based on the occurrence of 
symptoms; however, asymptomatic patients with AF are often under
diagnosed and may become accustomed to their symptoms and delay 
medical treatment, leading to serious complications.3–5 In the past, 
asymptomatic AF has received insufficient attention. However, some 
recent studies have revealed that asymptomatic AF is common in ‘real- 
world’ clinical practice. Symptomatic and asymptomatic AF occur in 60 
and 40% of patients, respectively.6 Meanwhile, asymptomatic AF is 

associated with a poor prognosis. Studies have shown that all-cause 
death and stroke are twice as common in patients with asymptomatic 
AF as in symptomatic AF.4,6–10

Data on the clinical characteristics of Asian patients with asymptom
atic AF, particularly those from China, are limited. Additionally, the re
lationship between symptom presentation and clinical outcomes has 
not been consistent across studies and therefore remains controversial. 
We addressed this question in the Improving Cardiovascular Care in 
China-Atrial Fibrillation (CCC-AF) Project, the largest Chinese AF 
registry.11 In this study, we aimed to report the following: (i) epidemio
logical data on asymptomatic AF in Chinese hospitalized patients; (ii) 
characteristics of patients with asymptomatic AF; and (iii) the associa
tions between asymptomatic AF and in-hospital clinical outcomes.

Methods
Data collection
The methods and baseline data from the CCC-AF project, a national 
registry to improve AF management, have been reported.11 Improving 
Cardiovascular Care in China-Atrial Fibrillation was launched in 
February 2015 as a cooperative project between the Chinese Society 
of Cardiology and the American Heart Association (AHA). The first 
10–20 hospitalized patients with AF were enrolled sequentially at each 
hospital. Atrial fibrillation was included in the studies based on 
electrocardiograph (ECG) results recorded using a 12-lead ECG, a 24 h 
Holter, or other rhythm monitors. Patients with AF secondary to 
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reversible diseases, such as untreated thyroid disease and pulmonary 
embolism, were excluded.11

Between February 2015 and December 2019, 61 136 admitted patients 
with AF from 236 hospitals participated in the CCC-AF Project. We ex
cluded 8347 patients with a previous valvular AF diagnosis and 259 patients 
with moderate-to-severe mitral stenosis on cardiac ultrasonography. 
Finally, 52 530 patients with non-valvular AF were enrolled in this study.

Definitions
The data elements and definitions of each variable were in accordance with 
the American College of Cardiology/AHA recommendations for AF clinical 
data standards.12

In this registry, a simple symptom score, proposed by the European 
Heart Rhythm Association (EHRA), was applied to quantify AF-related 
symptoms and clearly distinguish asymptomatic patients from patients 
with variable degrees of impairment in daily activity.2 According to the 
EHRA score, we divided patients with EHRA I into the asymptomatic group 
and those with EHRA II–IV into the symptomatic group for analyses. 
The estimated glomerular filtration rate (eGFR) was calculated using the 
equation developed by the Chronic Kidney Disease Epidemiology 
Collaboration.13 Thrombotic diseases were defined as all arterial and ven
ous thrombotic diseases other than acute coronary syndrome (ACS) and 
stroke, including pulmonary embolism.

Statistical analyses
Continuous variables were expressed as means and standard deviations 
(SDs) or interquartile ranges. Categorical variables were presented as num
bers and percentages. Categorical variables were compared using the χ2 

test when appropriate; otherwise, Fisher’s exact test was used. We con
ducted a multivariable analysis using logistic regression to investigate the in
dependent determinants of asymptomatic clinical status. The covariates 
chosen to be included in the model were age, sex, race, hospital levels, 
AF types, medical insurance, medical history of smoking, drinking, hyperten
sion, diabetes mellitus, stroke or transient ischaemic attack (TIA), peripheral 
artery disease (PAD), heart failure, coronary artery disease (CAD), previ
ous major bleeding, myocardial infarction (MI), chronic obstructive pulmon
ary disease (COPD), and chronic renal disease, and prior treatment, 
including catheter ablation, surgical ablation, anti-arrhythmic drug (AAD) 
use, electric cardioversion, and concomitant anti-platelet drug use before 
admission. To determine the associations between asymptomatic AF and 
in-hospital clinical events, the covariates included in the multivariable re
gression analysis were asymptomatic AF status, age, sex, race, hospital le
vels, AF types, medical insurance, medical history of smoking, drinking, 
hypertension, diabetes mellitus, stroke or TIA, PAD, heart failure, CAD, 
previous major bleeding, MI, COPD, and chronic renal disease and prior 
treatment including catheter ablation, surgical ablation, AAD use, electric 
cardioversion, and concomitant anti-platelet drug use. Statistical significance 
was set at P < 0.05.

Results
A total of 52 530 patients with a mean age of 69.2 (SD 12.0) were in
cluded in this study; 29 597 men accounted for 56.3% of the total popu
lation. In addition, 10 887 (20.7%) patients with newly diagnosed AF, 
21 386 (40.7%) with paroxysmal AF, 12 802 (24.4%) with persistent 
AF, and 7455 (14.2%) with long-term persistent or permanent 
AF were identified.

Characteristics of patients with 
asymptomatic and symptomatic atrial 
fibrillation
Based on the EHRA classification of AF symptoms, the total population 
was divided into symptomatic (EHRA II–IV) and asymptomatic (EHRA 
I) groups, comprising 48 025 and 4505 patients, respectively (Table 1). 
The clinical characteristics of patients with AF according to the EHRA 
classification are shown in Supplementary material online, Table S1.

Patients with asymptomatic AF tended to be male, smokers, have 
high-coverage health insurance, have a medical history of hypertension, 
diabetes, coronary heart disease (CHD), previous ischaemic stroke/ 
TIA, PAD, major bleeding, COPD, MI, and anti-platelet drug use prior 
to hospital admission (all P < 0.05). Patients with symptomatic AF were 
more likely to have a medical history of heart failure and a lower left 
ventricular ejection fraction (LVEF). Also, they were more likely to re
ceive AADs for ventricular rate control, radiofrequency ablation, elec
trical cardioversion, and surgical ablation procedures before hospital 
admission (all P < 0.05).

Asymptomatic patients had longer hospital stays than symptomatic 
patients with AF [mean 9.9 (SD 6.3) days vs. 9.4 (SD 5.7) days; P <  
0.001]. No significant differences were observed between both groups 
in age, ethnicity, history of alcohol consumption, chronic kidney disease, 
heart rate, body mass index, blood pressure, eGFR, LVEF, left atrial 
end-diastolic diameter, total cholesterol, low-density lipoprotein chol
esterol, and previous anti-coagulation (P > 0.05). Patients with asymp
tomatic AF had higher mean hypertension, abnormal kidney and liver 
function, stroke, bleeding, labile INR, elderly and drugs or alcohol 
(HAS-BLED) scores than those with symptomatic AF (P < 0.001); how
ever, the mean CHA2DS2-VAS scores were similar between the two 
groups (P > 0.05).

Atrial fibrillation pattern and main 
diagnosis between asymptomatic and 
symptomatic atrial fibrillation
As shown in Figure 1, newly diagnosed and permanent AF were more com
mon in asymptomatic patients (P < 0.001), whereas paroxysmal AF was 
more prevalent in symptomatic patients with AF (P < 0.001). The distribu
tion of persistent AF was similar between the two groups (P < 0.001).

With regard to the main diagnosis, AF was diagnosed at discharge in 
35.7% of patients with asymptomatic AF (P < 0.001). Among those with 
non-AF as the main diagnosis, heart failure was the primary diagnosis in 
15.6% of those with symptomatic AF and 12.6% of those with asymp
tomatic AF. The proportions of CAD, ischaemic stroke/TIA, thrombo
embolic disease, and other diseases between the asymptomatic and the 
symptomatic AF groups were 30.3 and 20.5, 3.2 and 0.6, 0.4 and 0.1, 
and 17.8 and 11.3%, respectively (Figure 2).

Multivariable analysis
Based on the multivariable logistic regression analysis, males [adjusted 
odds ratio (aOR): 1.40, 95% credibility interval (CI): 1.32–1.50], long- 
standing persistent or permanent AF (aOR: 1.11, 95% CI: 1.00–1.23), 
a previous ischaemic stroke or TIA (aOR: 1.38, 95% CI: 1.27–1.50), 
PAD (aOR: 1.36, 95% CI: 1.11–1.68), major bleeding (aOR: 1.25, 95% 
CI: 1.00–1.56), MI history (aOR: 1.25, 95% CI: 1.09–1.44), and prior 
concomitant treatment with anti-platelet drugs (aOR: 1.18, 95% CI: 
1.05–1.31) were significantly associated with asymptomatic status after 
adjusting for several covariates (Table 2).

In-hospital outcomes associated with 
asymptomatic atrial fibrillation
The in-hospital clinical events in the entire population are presented in 
Table 3. In-hospital deaths occurred in 237 (0.5%) patients: 33 (0.7%) 
with asymptomatic AF and 204 (0.4%) with symptomatic AF. Overall, 
400 (0.8%) patients were newly diagnosed with ischaemic stroke or 
TIA, including 53 (1.2%) with asymptomatic AF and 347 (0.7%) with 
symptomatic AF. Furthermore, 203 (0.4%) patients had newly diag
nosed ACS, including 31 (0.7%) with asymptomatic AF and 172 
(0.4%) with symptomatic AF. Also, 4436 (8.5%) patients experienced 
heart failure during the in-hospital period; 294 (6.5%) with asymptom
atic AF and 4142 (8.6%) with symptomatic AF.
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Table 1 Characteristics of patients with asymptomatic and symptomatic AF

Characteristics Asymptomatic (n = 4505) Symptomatic (n = 48 025) Total population P-value

Age, years, mean (SD) 69.5 (12.1) 69.2 (12.0) 69.2 (12.0) 0.353

Age, years, n (%) 0.335

≤64 1455 (32.3) 15 617 (32.5) 17 072 (32.5)

65–74 1337 (29.7) 14 648 (30.5) 15 985 (30.4)

≥75 1713 (38.0) 17 760 (37.0) 19 473 (37.1)

Length of stay (SD) 9.90 (6.3) 9.41 (5.7) 9.45 (5.7) <0.001

Male, n (%) 2872 (63.8) 26 725 (55.6) 29 597 (56.3) <0.001

Han nationality, n (%) 4403 (97.7) 46 782 (97.4) 51 185 (97.4) 0.188

Tertiary hospitals, n (%) 3640 (80.8) 41 324 (86.0) 44 964 (85.6) <0.001

Medical insurance, n (%) <0.001

High cover 2974 (66.0) 29 985 (62.4) 32 959 (62.7)

Moderate cover 831 (18.4) 9321 (19.4) 10 152 (19.3)

Low cover 700 (15.5) 8719 (18.2) 9419 (17.9)

Medical history, n (%)

Drinking 570 (12.7) 5814 (12.1) 6384 (12.2) 0.283

Smoking 1079 (24.0) 9992 (20.8) 11 071 (21.1) <0.001

Hypertension 2586 (57.4) 26 674 (55.5) 29 260 (55.7) 0.016

Diabetes mellitus 837 (18.6) 8248 (17.2) 9085 (17.3) 0.017

CAD 2502 (55.5) 11 902 (24.8) 14 404 (27.4) <0.001

Stroke or TIA 805 (17.9) 6303 (13.1) 7108 (13.5) <0.001

PAD 104 (2.3) 744 (1.5) 848 (1.6) <0.001

Heart failure 431 (9.6) 5681 (11.8) 6112 (11.6) <0.001

Major bleed 92 (2.0) 714 (1.5) 806 (1.5) 0.004

COPD 238 (5.3) 2169 (4.5) 2407 (4.6) 0.019

Prior MI 245 (5.4) 1959 (4.1) 2204 (4.2) <0.001

Chronic kidney disease 102 (2.3) 1125 (2.3) 1227 (2.3) 0.739

Heart rate, b.p.m. (SD) 85.3 (23.3) 88.7 (26.0) 88.4 (25.8) <0.001

BMI, kg/m2 (SD) 24.5 (3.7) 24.5 (3.85) 24.5 (3.8) 0.040

Blood pressure, median (SD)

SBP, mmHg 79.0 (13.9) 79.6 (13.8) 79.6 (13.8) 0.446

DBP, mmHg 131.9 (21.7) 131.2 (20.9) 131.3 (21.0) 0.001

eGFR, mL/min/1.73 m2 (SD) 89.7 (47.5) 90.9 (50.6) 90.8 (50.3) 0.135

Left atrial diameter, mm (SD) 41.8 (8.1) 41.6 (7.9) 41.7 (8.0) 0.689

LVEF, % (SD) 57.7 (11.1) 57.2 (11.4) 57.2 (11.4) 0.010

LVEF ≤ 40%, n (%) 330 (7.3) 4216 (8.8) 4546 (8.7) 0.001

Total cholesterol, mmol/L 4.0 (1.4) 4.1 (2.1) 4.1 (2.0) 0.002

LDL-cholesterol, mmol/L 2.4 (0.9) 2.3 (0.9) 2.3 (0.9) 0.951

CHA2DS2-VASc score, median (SD) 3.1 (1.8) 3.1 (1.7) 3.1 (1.7) 0.067

HAS-BLED risk score, median (SD) 1.3 (0.9) 1.2 (0.9) 1.3 (0.9) <0.001

AF type, n (%) <0.001

First diagnosed 1076 (23.9) 9811 (20.4) 10 887 (20.7)

Paroxysmal 1564 (34.7) 19 822 (41.3) 21 386 (40.7)

Persistent 1098 (24.4) 11 704 (24.4) 12 802 (24.4)

Long-standing persistent/permanent 767 (17.0) 6688 (13.9) 7455 (14.2)

Prior treatment, n (%)

Prior concomitant with anti-platelet 416 (9.2) 3561 (7.4) 3977 (7.6) <0.001

Prior treatment with anti-coagulant 719 (16.0) 8144 (17.0) 8863 (16.9) 0.087

Continued 
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Table 1 Continued  

Characteristics Asymptomatic (n = 4505) Symptomatic (n = 48 025) Total population P-value

Prior anti-arrhythmic drugs 263 (5.8) 4464 (9.3) 4727 (9.0) <0.001

Prior catheter ablation 120 (2.7) 1755 (3.7) 1875 (3.6) 0.001

Prior electric cardioversion 37 (0.8) 693 (1.4) 730 (1.4) 0.001

Prior surgical ablation 11 (0.2) 109 (0.2) 120 (0.2) 0.817

AF, atrial fibrillation; BMI, body mass index; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; DBP, diastolic blood pressure; eGFR, estimated glomerular 
filtration rate; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PAD, peripheral artery disease; SBP, systolic blood pressure; TIA, transient ischaemic attack.

First diagnosed Paroxysmal Persistent Long-standing
persistent/permanent

23.9
20.4

34.7
41.3

24.4 24.4
17.0 13.9

P < 0.001

P < 0.001

P < 0.001

P < 0.001

0

10

20
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40
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70

80

90

100

(%)

Asymptomatic AF Symptomatic AF

Figure 1 Distribution of asymptomatic AF and symptomatic AF in different AF patterns. AF, atrial fibrillation.

A   Asymptomatic AF (EHRA I) B   Symptomatic AF (EHRA II–IV)
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Figure 2 Distribution of the primary diagnosis in patients with asymptomatic AF (A) and symptomatic AF (B). AF, atrial fibrillation; CAD, coronary 
artery disease; EHRA, European Heart Rhythm Association; HF, heart failure; TIA, transient ischaemic attack.
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As shown in Table 3, after adjusting for confounders, asymptomatic 
status was an independent risk factor for in-hospital all-cause death 
(aOR: 1.47, 95% CI: 1.00–2.14; P < 0.05), ischaemic stroke or TIA 
(aOR: 1.43, 95% CI: 1.06–1.91; P < 0.05), and ACS (aOR: 1.51, 95% 
CI: 1.02–2.22; P < 0.05). In the sensitivity multivariable analysis, the in
cluded covariates were asymptomatic AF/asymptomatic AF, age, sex, 
in-hospital anti-coagulant medication, congestive heart failure, hyper
tension, age, diabetes mellitus, stroke, vascular disease, age and sex 
(CHA2DS2-VASc) scores, admitted departments, HAS-BLED risk scores, 
and AF phenotype. Consistent with the results of the above multivariable 
analysis, asymptomatic status was a common factor for in-hospital all- 
cause death (aOR: 1.52, 95% CI: 1.05–2.20; P < 0.05), ischaemic stroke 
or TIA (aOR: 1.44, 95% CI: 1.07–1.93; P < 0.05), and ACS (aOR: 1.70, 
95% CI: 1.15–2.51; P < 0.05) independent risk factors (Table 3).

Discussion
In this large national AF registry based on data obtained from hospita
lized Chinese patients with AF, our principal findings are as follows: (i) 
among hospitalized patients with AF, asymptomatic patients accounted 
for 8.5%; (ii) asymptomatic patients were commonly males, those with 
more comorbidities such as hypertension, diabetes mellitus, PAD, 
CAD, previous history of stroke/TIA, and MI, but less commonly pa
tients with heart failure or LVEF ≤40%; (iii) asymptomatic patients 
were commonly patients first diagnosed AF and long-standing persist
ent AF/permanent AF and were often admitted with non-AF diagnosis 
as the primary diagnosis; and (iv) the independent determinants of 
asymptomatic presentation were male sex, long-standing persistent 
AF/permanent AF, previous history of stroke/TIA, MI, PAD, and prior 
treatment with anti-platelet drugs. In-hospital clinical events, including 
all-cause death, ischaemic stroke/TIA, and ACS, were higher in asymp
tomatic patients than in symptomatic patients. An asymptomatic clinical 
status was an independent risk factor for these three in-hospital clinical 
events.

Although most patients with AF present with symptoms, ∼15–50% 
of patients diagnosed with clinical AF are asymptomatic.3,4,6,7 The fre
quency of asymptomatic AF varies widely and depends on the studied 
population, the temporal pattern of AF (paroxysmal, persistent, or 
permanent), and detection method. More sophisticated modes of de
tection and prolonged monitoring are more likely to aid AF detec
tion.14,15 In this study, we observed that the proportion of 
asymptomatic patients with AF is 8.5% of hospitalized patients with 
AF. This number is far lower than that reported in previous stud
ies,4,6,16,17 possibly because of our study population, which was com
prised of hospitalized patients. Moreover, these patients usually have 
somatic, psychological, and other cardiovascular conditions that may 
be similar to AF symptoms or aggravate AF symptoms.

Consistent with previous studies, fewer women were asymptomatic 
in our study, possibly because women tended to seek care for a higher 
heart rate.18–20 Patients with asymptomatic AF have fewer cardiac co
morbidities.20,21 However, in this study, we observed that asymptom
atic AF was more common in patients with hypertension, diabetes, 
CHD, and previous MI. It is not completely clear why AF is more 
asymptomatic in people with these disease conditions; however, these 
patients may have a common epigenetic trait that is responsible for 
lower AF perception.22,23 Rhythm control strategies, including AAD 
use, catheter ablation, and electric cardioversion, are more commonly 
used in patients with symptomatic AF and less commonly used in 
asymptomatic patients, indicating consistency in clinical practice and 
AF guidelines. Moreover, concomitant anti-platelet drug use is common 
in asymptomatic patients, possibly because of the more prevalent dis
tribution of CAD, PAD, and prior MI in the asymptomatic AF popula
tion. In our study, asymptomatic AF was predicted by male sex, 
long-standing persistent/permanent AF, medical history of stroke/TIA, 

PAD, prior bleeding, MI, and concomitant anti-platelet drug use, which 
may have practical implications from the perspective of screening strat
egies based on the appropriate targeting of the general population.24

Atrial fibrillation significantly increases the risk of stroke, and treating 
patients with AF with oral anti-coagulants effectively reduces stroke risk 
by approximately two-thirds.4,6–10 Global guidelines recommend 
anti-coagulation when the stroke risk score calculated by the 
CHA2DS2-VASc score is above 1 in women and 2 in men.25–28 In our 
study, asymptomatic AF was more common in patients with a previous 
stroke history; however, previous studies have confirmed a relatively 
low percentage of OAC therapy in this population.29 Therefore, in clin
ical practice, patients with a history of previous stroke, especially those 
with asymptomatic AF, should be closely monitored for OAC therapy. 
More recent guidelines have moved towards a more holistic or inte
grated care approach to AF management, including appropriate 
anti-coagulation, rate or rhythm control, and comorbidity manage
ment, with improved clinical outcomes, including stroke reduction.30–32

Permanent AF is approximately three-fold more common in asymp
tomatic patients with AF, and persistent AF is approximately two-fold 
more common in symptomatic patients.6 In this study, newly diagnosed 
AF and permanent AF were common among asymptomatic patients 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Multivariable analysis of factors associated with 
asymptomatic AF in the AF population

Variables Adjusted OR  
(95% CI)

P-value

Male 1.40 (1.32–1.50) <0.001

LVEF ≤40% 0.78 (0.70–0.88) <0.001

Medical insurance

High cover Reference

Moderate cover 0.92 (0.85–1.00) 0.056

Low cover 0.821 (0.75–0.90) <0.001

AF type

Newly diagnosed Reference

Paroxysmal 0.71 (0.65–0.77) <0.001

Persistent 0.90 (0.82–0.98) 0.018

Long-standing persistent/permanent 1.11 (1.00–1.23) 0.038

Medical history

Stroke or TIA 1.38 (1.27–1.50) <0.001

PAD 1.36 (1.11–1.68) 0.004

Heart failure 0.73 (0.65–0.81) <0.001

Previous bleeding 1.25 (1.00–1.56) 0.050

Prior MI 1.25 (1.09–1.44) 0.002

Prior treatment

Prior concomitant with anti-platelet 1.18 (1.05–1.31) 0.004

Prior anti-arrhythmic drugs 0.64 (0.56–0.72) <0.001

Prior electric cardioversion 0.66 (0.47–0.92) 0.015

The covariates included in the multivariable regression analysis were age, sex, race, 
hospital level, AF phenotype, medical insurance, medical history of smoking, drinking, 
hypertension, diabetes mellitus, stroke/TIA, PAD, heart failure, CAD, previous major 
bleeding, prior MI, COPD, chronic renal disease, and prior treatment, including 
catheter ablation, surgical ablation, AAD use, electric cardioversion, and concomitant 
anti-platelet drug use before admission. 
AADs, anti-arrhythmic drug; AF, atrial fibrillation; CAD, coronary artery disease; CI, 
credibility interval; COPD, chronic obstructive pulmonary disease; LVEF, left 
ventricular ejection fraction; MI, myocardial infarction; OR, odds ratio; PAD, 
peripheral artery disease; TIA, transient ischaemic attack.
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with AF, whereas paroxysmal AF was common in symptomatic patients, 
suggesting a different distribution of AF patterns among hospitalized 
Chinese patients with AF. In addition, asymptomatic patients with 
newly diagnosed AF may not be truly asymptomatic because of their 
unawareness or lack of health education and knowledge about AF. 
Asymptomatic patients may become anxious and depressed when they 
are diagnosed with AF and thus become symptomatic.33,34 This also sug
gests the importance of health education about AF in the population.

The first presentation of individuals with AF can be accompanied by 
an acute stroke35–37 or cardiomyopathy.38 In this study, we focused on 
the main diagnosis among patients with AF seeking medical treatment. 
We discovered that the majority of asymptomatic patients were admit
ted with non-AF diagnoses, suggesting the importance of non-AF man
agement among these patients. However, whether more intensive 
monitoring and comprehensive AF management, including increased 
quality of oral anti-coagulation and other medical interventions, can al
ter the in-hospital outcomes of these patients requires further investi
gation, although the current approach in the guidelines is to manage AF 
in a more holistic or integrated care manner.27,39

The relationship between asymptomatic AF and its prognosis re
mains controversial. Previously, asymptomatic AF was considered be
nign; thus, for a long time, AF guidelines focused on controlling 
symptomatic episodes as the main treatment goal. Nevertheless, recent 
studies have reported that asymptomatic AF increases all-cause mortal
ity and stroke risk.4,6–8 In a study by Boriani et al.,6 asymptomatic 
patients were associated with a two-fold higher 1-year mortality 
compared with symptomatic patients. A meta-analysis that included 
>80 000 patients with AF reported no differences between symptom
atic and asymptomatic patients regarding the risks of all-cause death and 
stroke.40 More recently, study from Asia Pacific Heart Rhythm 
Society-AF registry that patients with AF as a primary symptom had 
lower mortality and/or stroke/TIA/peripheral embolism and mortality 
rates over a 1-year follow-up.41 Our present study revealed that in- 
hospital clinical events, including all-cause mortality, ischaemic stroke/ 
TIA, and ACS, were higher among patients with asymptomatic AF, 
and asymptomatic AF was related to these in-hospital clinical events. 
Hence, management strategies for patients with AF should not be based 
on their symptomatic clinical status alone.

Patients with AF and heart failure are a special category with highly 
prevalent clinical conditions that frequently coexist in a bidirectional 
manner.42–44 To our knowledge, however, the relationship between 
asymptomatic AF and heart failure has not been reported. In this study, 

patients with a history of heart failure or LVEF ≤40% were commonly 
patients with symptomatic AF. In addition, symptomatic AF was closely 
related to in-hospital heart failure events. This may be because these 
patients had poorer cardiac function, lacked physical activity, and 
were more likely to perceive AF.

Limitations
This study had some limitations. First, the results of this study were de
rived from an observational study that described associations rather 
than causation. Second, our study was based on hospitalized Chinese 
patients with AF; therefore, the results cannot be easily extrapolated 
to other ethnicities, countries, or general population-based registries. 
Third, the diagnosis of AF type, determination of symptomatic/asymp
tomatic status, and classification of symptoms were physician- 
dependent at enrolment, which may have affected the clinical situation 
and outcomes. Fourth, despite conducting multivariable analysis, we 
could not exclude the possibility of unmeasured or residual confoun
ders. Despite these limitations, our study provides the first population 
characteristics of asymptomatic AF in a Chinese hospitalized population 
and has some clinical implications.

Conclusions
Asymptomatic AF is common among hospitalized patients with AF. 
Asymptomatic clinical status is associated with male sex, comorbidities, 
and a higher risk of in-hospital outcomes. The adoption of management 
strategies for patients with AF should not be solely based on the pres
ence or absence of symptomatic AF clinical status.

Supplementary material
Supplementary material is available at Europace online.
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Table 3 In-hospital outcomes associated with asymptomatic AF among patients

In-hospital events Asymptomatic 
(n = 4505)

Symptomatic 
(n = 48025)

Overall 
(n = 52530)

P-value Adjusted analysis Sensitive-adjusted 
analysisa

aOR (95% CI) P-value aOR (95% CI) P-value

All-cause death, n (%) 33 (0.7) 204 (0.4) 237 (0.5) 0.004 1.47 (1.00–2.14) 0.047 1.52 (1.05–2.20) 0.027

Ischaemic stroke  
or TIA, n (%)

53 (1.2) 347 (0.7) 400 (0.8) 0.001 1.43 (1.06–1.91) 0.018 1.44 (1.07–1.93) 0.016

ACS, n (%) 31 (0.7) 172 (0.4) 203 (0.4) 0.001 1.51 (1.02–2.22) 0.038 1.70 (1.15–2.51) <0.001

Heart failure, n (%) 294 (6.5) 4142 (8.6) 4436 (8.5) <0.001 0.71 (0.62–0.81) <0.001 0.65 (0.57–0.73) <0.001

The covariates included in the multivariable regression analysis were asymptomatic AF/symptomatic AF, age, sex, race, hospital levels, AF phenotypes, medical insurance, medical history of 
smoking, drinking, hypertension, diabetes mellitus, stroke/TIA, PAD, heart failure, CAD, previous major bleeding, prior MI, COPD, chronic renal disease, and prior treatment, including 
catheter ablation, surgical ablation, AADs use, electric cardioversion, and concomitant anti-platelet drug use before admission. 
AADs, anti-arrhythmic drugs; ACS, acute coronary syndrome; AF, atrial fibrillation; aOR, adjusted odds ratio; CAD, coronary artery disease; COPD, chronic obstructive pulmonary 
disease; MI, myocardial infarction; PAD, peripheral artery disease; TIA, transient ischaemic attack. 
aThe covariates included in the sensitive multivariable regression analysis were asymptomatic AF/symptomatic AF, age, sex, in-hospital anti-coagulants, CHA2DS2-VASc score, admitted 
departments, HAS-BLED risk score, and AF phenotypes.
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