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Abstract

Background: Atrial fibrillation. (AF) is the most common sustained arrhythmia globally and its prevalence is likely to increase in the next decades due to increasing age and co-morbidities. There are no data on demographic features, clinical characteristics, associated comorbidities, and practice patterns of AF in Iran. 
Methods and Results: The Iranian Registry of Atrial Fibrillation (IRAF) is a hospital-based prospective survey of AF patients with a 12-month follow-up. Data were collected on a standardized case report form and entered into a web-based electronic database.  This paper reports the baseline characteristics of the IRAF cohort.
Between February 2018 to March 2020, a total of 1300 patients (57% Male, mean age, 60±14 years) were enrolled. Palpitations were the most common presenting symptom (66%). The most common cardiac comorbidities were hypertension (52%), heart failure (23.7%), and valvular heart disease (21.8%). AF mainly presented as paroxysmal pattern (44.6%). Seventy-eight percent of the patients with non-valvular AF had CHA2DS2-VASc score ≥ 1 and most (97%) were at low risk for bleeding (HAS-BLED score < 3). Rhythm control was given to 55.1% of the patients. Anticoagulation for stroke prevention was provided to 69.5% of the eligible patients, while aspirin was used in 35%.
Conclusion:  The IRAF Registry has provided systematic collection of contemporary data regarding the management and treatment of AF in Iran. Oral anticoagulant was used in 69.5%, but aspirin use was still common.
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Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia globally and increases the risk of mortality and morbidity from stroke, systemic embolism, heart failure (HF), and dementia (1-3). Several studies have demonstrated that AF is mainly associated with advancing age and underlying cardiovascular disease, particularly hypertension and coronary artery disease. Our current understanding of AF is largely based on data from North America and Europe (4-7). Regional cohort studies have suggested that rheumatic heart disease, diabetes, obesity, and smoking are more important causes of AF than in other regions in the world (8, 9). There are racial and ethnic differences in AF symptom, treatment patterns, and outcomes (9, 10).  
During the previous four decades, several effective therapies for AF have been developed (11, 12), particularly, the use of direct-acting oral anticoagulants (DOAC) for stroke prevention (13-16). Given regional differences in healthcare systems, resource availability, expertise, and physician preferences, these therapies are often applied differently (17). 
Preliminary data in Iran showed prevalence of AF approximately 2.8% in adult population (aged ≥ 50 years) in primary health care setting which was broadly similar to AF prevalence of 2% in the general population of the developed countries (18). There are no data on demographic features, clinical characteristics, associated comorbidities, and practice patterns of AF in Iran.  

To address this, we conducted the Iranian Registry of Atrial Fibrillation (IRAF) as a hospital-based prospective survey of AF patients with a 12-month follow-up.  This paper reports the baseline characteristics of the IRAF cohort.
Materials and Methods
Study design: Iranian Registry of Atrial Fibrillation (IRAF) enrolled consecutive AF patients who presented to our outpatient departments (including arrhythmia clinic and emergency department) or admitted in the hospital wards for further evaluation and treatment. Consecutive enrolment of patients was strongly encouraged, although there were some limitations, such as the availability of research staff in night shifts of the emergency department. We collected data from patients referred to our tertiary center from all provinces in the Iran, therefore, our registry represents a typical sample of Iranian AF population. We report the patients’ characteristics and their management of AF before entry into the registry. This study was approved by the Local Ethics Committee (Ethic Committee code: RHC.AC.IR.REC.1396.50) and all patients gave written informed consent for participation in the study.
Study population: Patients were included in the registry if they were at least 18 years or older, gave written informed consent, and AF lasting > 30 seconds documented in 12-lead ECG, rhythm strip, or ambulatory ECG monitoring. In case of difficulties with follow-up and those with transient AF in the setting of preexcitation were excluded. 
Data Collection: Data were collected by patient interview and review of medical records. Collected data were entered into web-based electronic database (Regitory, Tehran, Iran: https://regitory.rhc.ac.ir). All information was kept confidential and password protected. Data collected included patient demographics, medical history, underlying disease, AF type, prior AF interventions, echocardiography, ECG, thromboembolism (CHA2DS2-VASc score) and bleeding (HAS-BLED score) risks, and prior treatments. 

We also collected data of prior stroke/transient ischemic attack (TIA), bleeding, systemic thromboembolic events, cardioversion, intervention for AF, antiarrhythmic medication, and anticoagulation. 
Definitions: AF with valvular heart disease was defined as patients with moderate-to-severe mitral stenosis or prosthetic heart valve. Other patients were categorized as non-valvular AF. The CHA2DS2-VASc score was used for estimating the risk of stroke in patients with non-valvular AF (19). One-year risk of major bleeding risk related to oral anticoagulation (OAC) was assessed using HAS-BLED (20).
Statistical Analysis: Descriptive statistics were used to summarize the data. For categorical variables, frequencies and percentages were reported. For continuous variables, means and standard deviations. The Chi-Square and Fisher Exact tests were used for categorical variables. We used Mann-Whitney U test to evaluate the association between variables that didn’t have normal distribution. SPSS version 25 (SPSS, an IBM company) was used to analyze the data. A P<0.05 was statistically significant.
Results

All demographic and clinical data are summarized in Table 1. Between February 2018 to March 2020, a total of 1300 AF patients (57% Male; mean age, 60 years) were registered into the IRAF registry. Palpitations was the most common presenting symptom of AF (66%). Dyspnea was the next most common symptom (23%). About 9% of the patients presented with dizziness, presyncope, or syncope. Asymptomatic AF was detected in 22% of the cases. 
Evaluation of baseline thromboembolic and bleeding risks showed mean CHA2DS2-VASc and HAS-BLED scores of 1.9 (SD 1.4) and 0.64 (SD 0.83), respectively. CHA2DS2-VASc score ≥ 1 and HAS-BLED score ≥ 3 were reported in 78% and 3% of nonvalvular AF patients, respectively.
About 44.6% of AF patients had paroxysmal AF (PAF). Persistent AF and permanent AF were reported in 27.6% and 27.8% of patients, respectively (Table 2). Atrial flutter was the most common type of associated arrhythmia (6.6%). 
Cardiovascular comorbidities: The most prevalent cardiovascular comorbidities were hypertension (52%), heart failure (23.7%), and significant valvular heart disease (VHD) (21.8%). Other important concomitant diseases were previous myocardial infarction (18%) and hypertrophic cardiomyopathy (7%). Congenital heart disease including those with history of surgical repair account for 2% of AF patients (Table 2). 
Non-cardiovascular comorbidities: Diabetes mellitus was present in 19.7% of the patients. Familial AF was detected in 12% of the patients. About 13% of patients were defined as obese (body mass index ≥ 30). Chronic kidney disease was reported in 5% of the patients and pulmonary diseases (including chronic obstructive pulmonary disease and lung cancer) in 1.5%. Hyperthyroidism was detected in 1.2% of the patients. History of current or ex-smoking and alcohol intake were reported in 15% and 0.9% of the patients, respectively (Table 2). 
Pharmacological management: Details of medications given before entry into the registry were presented in Table 3. In whole IRAF population, warfarin and DOAC were used in 27% and 29.7%, respectively. Among the non-valvular AF group, 69.5% of the eligible patients (CHA2DS2-VASc score ≥ 1 and HAS-BLED score < 3) received OAC: DOAC and warfarin were used in 56.5% and 43.5%, respectively. Among the patients who received DOAC, rivaroxaban was the most commonly used agent (79.6%); apixaban and dabigatran were used in 14.6% and 5.8%, respectively. One third of the patients was treated simultaneously with aspirin at time of presentation.
Beta blockers were the most commonly used rate controlling drug in entire IRAF population (75%). Calcium antagonists and digoxin were prescribed in 18.8% and 14.8% of the patients, respectively. Amiodarone is also used as rate controlling drug in 13.5% of permanent AF patients.
Amiodarone, flecainide, and sotalol were three commonly used antiarrhythmic drugs for rhythm control (18.4%, 11%, and 6.5%, respectively). In paroxysmal AF, amiodarone, flecainide, and sotalol were used in 19%, 19%, and 10%, respectively. In patients with persistent AF, these drugs were prescribed in 20%, 7%, and 6%, respectively. Electrical cardioversion was used for rhythm control in 13% of the patients.
Prior interventions: Percutaneous pulmonary vein isolation (PVI) was performed in 3.8% of the patients; all patients had paroxysmal AF group. History of AV junction ablation was reported in 4.8% of the patients. Surgical AF ablation was done rarely (0.4%) (Table 4). 

Patients with cardiac implantable electronic device (CIED) implantation, included 9.5% with pacemakers, 13.4% with defibrillators, and 6.3% with resynchronization devices. History of percutaneous coronary intervention was found in 5.8% of the patients. Cardiac surgery including coronary artery bypass grafting and valvular surgery was performed in 4.4% and 4.8%, respectively (Table 4).
Prior complications: History of previous stroke or TIA was found in 6% of the AF cases. Major bleeding was reported in 0.75% of the patients, including intracranial bleeding in 0.15% and gastrointestinal bleed in 0.6% of the cases (Table 4).
Discussion
The main findings of the present report of IRAF may be summarized as follows: 1) Iranian AF patients was almost one decade younger than western countries; however, sex distribution was similar. 2) AF mainly presented as paroxysmal AF. 3) Similar to other Middle Eastern countries, the three main cardiovascular comorbidities were hypertension, heart failure, and significant valvular heart disease. 4) The 3 main concomitant non-cardiovascular conditions were obesity, diabetes mellitus, and familial predisposition. 5) Rate control was achieved in the majority of the patients by betablockers; however, rhythm control was done mainly by a combination of antiarrhythmic drugs and electrical cardioversion. Oral anticoagulation was not optimal but in increasingly shifted from vitamin K antagonists (VKAs) to DOACs.
Patient characteristics: 
The age distribution in the IRAF registry was broadly similar to other Middle Eastern countries, however, Iranian AF patients were at least one decade younger than previously reported in Western countries (8). Male dominance was observed like other countries. AF mainly presented as paroxysms of palpitations and/or dyspnea. Higher prevalence of paroxysmal AF in our registry may be related to the younger population and lower prevalence of cardiovascular structural heart disease. 
Similar to other global data, hypertension was the most common risk factor for AF in Iranian population (9). One meta-analysis of studies, published between 2004-2018, showed that prevalence of hypertension has raised in Iran (21). A national survey of risk factors for noncommunicable diseases of Iran showed that 25% of Iranians aged 25–64 years had hypertension; an additional 46% in the same age range had prehypertension. Among hypertensive patients, 34% were aware of their raised blood pressure, 25% were received antihypertensive drugs, and 24% of the treated subjects had adequately controlled blood pressure (22). Medication adherence was low (33%) for anti-hypertensive drug in Iran (23). These factors may all increase the cardiovascular complications of hypertension, including AF, in the Iranian population.
HF is an advanced heart condition and one of the main causes of cardiovascular mortality in many countries, including Iran. Recent studies showed that AF was associated with increase in HF in Iran (24-25). However, the cause-and-effect relation is not clear. In addition, self-care of HF patients in Iran was suboptimal (26).  VHD still remains as an important cause for AF in IRAF population, similar to other Middle East countries (8, 9). Despite the significant decrease in its prevalence, rheumatic heart disease was the most common etiology for VHD in Iran (27). 
Diabetes mellitus, obesity, cigarette smoking, and family history of AF were major non-cardiovascular conditions associated with AF. Unfortunately, there is alarming increase in diabetes and obesity in Iranian population, mainly due to an obesity pandemic (28). There is a relatively high frequency of chronic cardiovascular complications among the diabetic patients (29). Results of Atherosclerosis Risk in Communities (ARIC) Study showed that the risk of developing AF increased with increasing cigarette-years of smoking (30). Population-based study showed that the lifetime prevalence of cigarette smoking is moderately high among Iranian adults (31). We also found a higher rate of familial AF in Iran (32). This familial aggregation of AF may be due to both hereditary and shared environmental factors. There are good prospective data showing a familial aggregation of metabolic syndrome in Iranian families (33). 
AF management patterns: 
Stroke prevention remains most important treatment goal in patients with AF. Based on the latest guidelines (34, 35), 78% of non-valvular patients are eligible for OAC. However, only two-thirds of the eligible patients with nonvalvular AF received OAC. Similar to worldwide trends, we observed a slightly higher use of DOACs compared with VKAs in nonvalvular AF population.  Aspirin use was still common (35%), despite no longer being recommended for stroke prevention in AF.

Among the patients with nonvalvular AF, 55.1% received a rhythm control strategy, which was broadly similar to the data from German AFNET registry (36) and Euro Heart Survey (5). This was mainly achieved by antiarrhythmic drugs and electrical cardioversion: PVIs were performed only in a small group of the patients before entry into the IRAF registry; 9% of the patients received an invasive intervention (including AF catheter ablation, surgical AF ablation, and AV junction ablation) for rate or rhythm control. These procedures were performed in 2 university departments and one private center for electrophysiology procedures.  
Limitation and strengths: 
Results of the present registry should be interpreted in the light of certain limitations. First, consecutive recruitment was attempted, and several measurements were taken to reinforce this concept, however, there were some limitations, such as the availability of research staff in night shifts of the emergency department. Second, these data were gathered only from AF patients referred to our center. Our center is largest cardiovascular center in Iran and is the main referral center for cardiovascular disease. IRAF data included the patients of all provinces in Iran, therefore, our registry represents a typical sample of Iranian AF population. In addition, these data represent patient characteristics, AF pattern, and AF management before entry into the IRAF. 
Strengths of this paper is related to the fact that this is the first prospective registry of AF from Iran. After data entry, all forms were double-checked by dedicated researcher for missing data and errors.
Conclusions: The IRAF Registry has provided systematic collection of contemporary data regarding the management and treatment of AF in Iran. Oral anticoagulant was used in 69.5%, but aspirin use was still common.

Source of funding: IRAF was totally sponsored by Rajaie Cardiovascular Medical and Research Center (a university hospital)
Disclosure: No conflict of interest was declared for the authors who participated in the present study. 
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Table 1. Patient characteristics
	
	All patients (n=1300)
	Paroxysmal AF (n=580)
	Persistent AF (n=359)
	Permanent AF (n=361)
	P-value*

	Age, years
	60±14
	59±14
	62±14
	62±14
	0.11

	Male (%)
	57
	57
	54
	60
	0.28

	Symptoms (%)
	
	
	
	
	

	Palpitation
	66
	68.5
	58.9
	70
	0.002

	Dyspnea
	23
	22
	23
	27
	0.22

	Angina
	0.6
	0.5
	0.3
	1.3
	0.25

	Dizziness
	6.7
	6.4
	7.8
	6.0
	0.60

	Presyncope
	0.3
	0.2
	0.3
	0.6
	0.70

	Syncope
	2.4
	2.1
	2.5
	2.8
	0.77

	Asymptomatic
	22
	22
	26
	19
	0.06

	Physical examination
	
	
	
	
	

	BMI (kg/m2)
	25.5±4
	25±3.8
	25±3.8
	25±3.9
	0.25

	SBP (mmHg)
	124.5±15
	125±14
	123±15
	125±16
	0.87

	DBP (mmHg)
	79±9
	79±8.5
	79±9
	78±11
	0.40

	HR (bpm)
	99.6±56
	99±54
	103±32
	97±77
	0.19

	CHA2DS2VASc score
	
	
	
	
	

	Mean ± SD
	1.9±1.4
	1.7±1.4
	2.0±1.5
	2.0±1.6
	0.001

	Score ≥ 1
	78
	75
	82
	83
	0.003

	Score ≥ 2
	60
	54
	65
	65
	0.001

	HASBLED score
	
	
	
	
	

	Mean ± SD
	0.64±0.83
	0.57±0.78
	0.70±0.87
	0.71±0.86
	0.052

	Score ≥ 3
	3
	1.8
	3.7
	4.0
	0.097

	Echocardiography data
	
	
	
	
	

	LVEF, %
	44±13
	46.8±11.9
	42.5±13.4
	41.7±14
	0.001

	LVESD, mm
	36.4±9.2
	36.8±8.8
	36.3±9.5
	36.9±9.5
	0.39

	LVEDD, mm
	48.4±8.6
	47.7±7.9
	48.7±9.6
	48.9±8.7
	0.07

	LAD, mm
	40±7.9
	39±7.6
	42±7.9
	42±8.0
	0.001

	LA clot, %
	0.4
	0.2
	0.6
	0.6
	0.53


Abbreviations: AF=atrial fibrillation; BMI= body mass index; SBP=systolic blood pressure; DBP=diastolic blood pressure; HR=heart rate; LVEF=left ventricular ejection fraction; LVESD= left ventricular end-systolic dimension; LVEDD= left ventricular end-diastolic dimension; LAD=left atrial dimension; LA=left atrium.
*P-value: comparison between three AF groups
Table 2. Cardiovascular and non-cardiovascular comorbidities
	
	All patients (n=1300)

	Atrial Fibrillation type
	

	Paroxysmal
	44.6

	Persistent
	27.6

	Permanent
	27.8

	Cardiovascular comorbidities
	

	Hypertension
	52.0

	Heart failure
	23.7

	Valvular heart disease
	21.8

	Previous myocardial infarction
	18.0

	Hypertrophic cardiomyopathy
	7.0

	Dilated cardiomyopathy
	3.2

	Congenital heart disease
	2.0

	Myocarditis
	0.2

	Pericarditis
	0.1

	Non-cardiovascular comorbidities
	

	Diabetes
	19.7

	Cigarette smoking
	15

	Obesity
	12.7

	Familial predisposition
	12

	Chronic kidney disease
	5.1

	Chronic obstructive pulmonary disease
	1.2

	Hyperthyroidism
	1.2

	Alcohol 
	1.0

	Opium
	1.0

	Lung malignancy
	0.3


Table 3. Treatments taken before entry into the study
	
	All patients (n=1300)
	Paroxysmal AF (n=580)
	Persistent AF (n=359)
	Permanent AF (n=361)
	P-value*

	Anticoagulants (%)
	
	
	
	
	

	Warfarin
	27
	24
	30
	31
	0.038

	Rivaroxaban
	24
	28
	21
	20
	0.013

	Apixaban
	4.0
	4.0
	4.7
	3.6
	0.74

	Dabigatran
	1.7
	1.4
	2.2
	1.7
	0.63

	Antiplatelets (%)
	
	
	
	
	

	Aspirin
	35
	31.5
	35
	41
	0.015

	Clopidogrel
	4.5
	4.5
	4.3
	4.8
	0.97

	Rate control (%)
	
	
	
	
	

	Betablocker
	75
	77
	75
	73
	0.35

	Calcium antagonist
	18.8
	18
	22
	17
	0.22

	Digoxin
	14.8
	7.4
	17
	25
	0.0001

	AVJ ablation
	4.8
	2.9
	4.7
	5.2
	0.29

	Rhythm control (%)
	
	
	
	
	

	Amiodarone
	18.4
	19
	20
	16
	0.29

	Flecainide
	11
	19
	7
	0
	0.0001

	Propafenone
	1.8
	2.8
	1.7
	0
	0.0001

	Sotalol
	6.5
	10
	6
	0
	0.0001

	Quinidine
	0.4
	0.9
	0
	0
	0.062

	Disopyramide
	0.2
	0.3
	0.3
	0
	0.80

	Electrical CV
	13
	12
	16
	11
	0.13

	PVI
	3.8
	3.8
	0
	0
	0.0001

	Antihypertensive (%)
	
	
	
	
	

	ACE-I
	17
	12.5
	19
	23
	0.0001

	ARB
	33
	36
	33
	29
	0.15

	Diuretics
	31
	23
	40
	35
	0.0001


Abbreviations: AF=atrial fibrillation; CV=cardioversion; PVI=pulmonary vein isolation; AVJ=atrioventricular junction; ACE-I=angiotensin-converting enzyme inhibitor; ARB=angiotensin II receptor blocker.
*P-value: comparison between three AF groups
Table 4. Prior complications and interventions
	
	All patients

	Prior thromboembolic complications
	

	Stroke/TIA
	6.0

	Other thromboembolic events
	1.5

	Prior bleeding complications
	

	ICH
	0.15

	GIB
	0.60

	Minor bleeding
	2.0

	Prior interventions
	

	ICD implantation
	13.4

	PPM implantation
	9.5

	CRT implantation
	6.3

	PCI
	5.8

	CABG
	4.4

	Valvular surgery
	4.8

	AV junction ablation
	4.8

	AF catheter ablation
	3.8

	AF surgical ablation
	0.4


Abbreviations: TIA=transient ischemic attack; ICH=intracranial hemorrhage; GIB=gastrointestinal bleeding; PPM=permanent pacemaker; ICD=implantable-cardioverter defibrillator; CRT=cardiac resynchronization therapy; PCI=percutaneous coronary intervention; CABG=coronary artery bypass grafting; AV=atrioventricular; AF=atrial fibrillation
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