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Introduction
Application of non-vitamin K antagonist oral anticoagulants 
(NOACs)

The factor Xa inhibitors and the direct thrombin inhibitor have 
been gradually applied in clinic in recent years. The NOACSs have 
the advantages of less interaction with other drugs and food, without 
frequent anticoagulation monitoring, compared with the traditional 
vitamin K antagonists. In the 2014 AHA/ACC/HRS guidelines and 
the 2016 ESC guidelines, the NOACs are preferred to warfarin for the 
patients (non-valvular AF) with a CHA2DS2-VASc score of 2 or more 
[1-5]. 

Rivaroxaban, Apixaban and Edoxaban are highly selective, direct 
factor Xa inhibitors, which inhibiting thrombin formation and 
thrombosis. A large scale, randomized clinical research (ROCKET-
AF) showed, Rivaroxaban was non-inferior to warfarin for prevention 
of stroke and systemic embolism, and reduced major bleeding events 
significantly [6]. The ARISTOTLE study revealed, compared with 
warfarin, Apixaban reduced stroke or systemic embolism, combined 
with reduction in all-cause mortality and major bleeding [7]. In the 
ENGAGE AF-TIMI 48 trial, Edoxaban 60 mg everyday was non-
inferior to warfarin, which reduced stroke or systemic embolism and 
reduced major bleeding events significantly [8]. The Hokusai-VTE 
study showed, the incidence of clinical bleeding in the edoxaban group 
was lower than the warfarin group [9].

Dabigatran is direct thrombin inhibitor. Multicenter, large-scale, 
randomized phase III clinical trial (RE-LY) showed, Dabigatran 110 
mg twice everyday was non-inferior to warfarin for prevention of 
stroke and systemic embolism, combined with less major bleeding 
events [10]. Sub-group analyses showed that the dose of 110 mg was 
more suitable for patients with age older than 75 and moderate renal 
insufficiency.

The role of Radiofrequency Catheter Ablation (RFCA) 
has been Significantly Improved

The RFCA of AF has been developed rapidly and widely used in 
clinic in recent years. In the 2006 AHA/ACC/ESC guidelines, patients 
screened for RFCA depended on the type of AF, age, structural 
heart disease and patients’ choice. The 2014 AHA/ACC/HRS AF 
management guidelines recommended: for patients with symptomatic 
paroxysmal AF, RFCA is a reasonable initial treatment (IIa); for 

patients with symptomatic persistent AF, it is reasonable to choose 
RFCA after at least 1 antiarrhythmic drug is refractory (IIa) [11]. The 
2016 ESC guidelines for the management of AF pointed out that RFCA 
of AF should be considered as first-line therapy to prevent recurrent 
AF and to improve symptoms in selected patients with symptomatic 
paroxysmal AF as an alternative to antiarrhythmic drugs therapy, 
considering patient choice, benefit, and risk (IIa, B) [12] (Table 1).

Pulmonary vein isolation (PVI) is the footstone of RFCA. PVI 
had been shown to be an effective ablation strategy in patients with 
paroxysmal AF. But might not be as effective by itself in patients 
with persistent or long-standing persist AF [13]. A recently study 
showed, among patients with persistent AF, there was no reduction 
in the rate of recurrent AF when either linear ablation or ablation of 
complex fractionated electrograms was operated in addition to PVI 
[14]. Catheter ablation techniques for persist or long-standing persist 
AF including linear lesions, modulation of rotors and focal impulses, 
complex fractionated electrograms and substrate modification. 
However, the effect of various strategies still needs to be verified by 
large-scale clinical trials [15].

Rapid Development of Cryoballoon Ablation
Cryoballoon ablation is a safe and effective treatment for paroxysmal 

AF [16,17]. Because of less dependence on the operator’s technique, 
and less discomfort of the patient’s, cryoballoon ablation has been 
developed rapidly in recent years. The first-generation of cryoballoon 
has four injection ports with less distal location of injection tubes. The 
freezing zone was annular. In 2012, the second-generation cryoballoon 
was approved by the US Food and Drug Administration (FDA). It has 
8 injection tubes, compared with 4 in the first-generation cryoballoon. 
And a more distal location of the injection ports on the catheter shaft. 
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Abstract
Atrial fibrillation (AF) is the most common supraventricular arrhythmia in clinical practice. Rapid, unordered atrial 

electroactivity is the characteristic of AF. The main manifestations of the electrocardiogram are P wave disappeared 
and RR interval irregular absolutely (except for the three degree atrioventricular block). Atrial irregular contractions 
cause atrial thrombosis. The irregular contraction of ventricle leading to a decrease in cardiac pump function, which 
can seriously affect ventricular systolic and diastolic function. In 2010, about 33.5 million people suffered from AF 
around the world. In the European Union, there are an estimated 14 million to 17 million people with AF by 2030. In 
the United States, there are about 27 million to 61 million AF patients. With the trend of population aging in recent 
years, the incidence of AF increases gradually. AF is not only a great challenge for cardiologists, but also a hot 
research topic. The following review is in the treatment progress of AF in recent years.
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The freezing zone was broader and homogeneous. The third-generation 
cryoballoon got approval from the FDA in May 2015, for the treatment 
of patients with recurrent, drug refractory, symptomatic, paroxysmal 
AF, with 40% reduction in the length of the catheter tip [18] (Figure 1).

Studies have shown that, the rate of patients free from AF is 60%-
69% during a follow-up period of 12 months after cryoballoon ablation 
[19-21]. Ciconte et al. reported the success rate was similar, after 12 
months of follow-up observation, between cryoballoon ablation group 
and RFCA group for patients of persistent AF [21]. This result may be 
related to the structure of the pulmonary vein itself. In most patients, 
the anterior-posterior diameters of pulmonary veins are smaller than 
the upper-lower diameters. Therefore, the cryoballoon caused damage 
to the posterior left atrium wall during the ablation of pulmonary veins 
[22]. The expanded frozing zone may be the areas that many stable 
rotors located in, thus benefiting the patients [23,24]. However, there is 
still lack of large-scale clinical trials to verify the efficacy of cryoballoon 
ablation in patients with persistent AF.

Percutaneous Left Atrial Appendage Closure is 
Emerging Gradually

The left atrial appendage is the primary source of thromboembolism 
in patients with non-valvular AF, which plays an important role in 
the prevention of stroke and systemic embolism for patients with 
high bleeding risk or contraindication of OACs. Surgical left atrial 
appendage closure (or resection) has been going on for decades. 
Percutaneous left atrial appendage closure is emerging gradually in 
recent years. In the 2012 ESC guidelines for the management of AF 
pointed out that patients with high risk of stroke and could not take any 
long-time anticoagulants could choose left atrial appendage closure(IIb, 
B) [25]. The 2016 ESC guidelines recommend anticoagulant therapy 
is still needed to prevent stroke for patients after surgical left atrial 
appendage occlusion (or resection) (I, B). Patients with AF have long-
term anticoagulation for stroke prevention may be considered taboo, 
left atrial appendage occlusion (IIb,B) [15]. The PROTECT AF trials 
showed, the left atrial appendage closure was noninferior to systemic 
anticoagulation with warfarin [26]. Vivek et al. reported that after 3.8 ± 
1.7 years of follow-up among patients with nonvalvular AF at high risk 
for stroke, percutaneous left atrial appendage closure, compared with 
warfarin anticoagulation therapy, met criteria for both non-inferiority 
and superiority [27]. However, the current large-scale clinical trials 

are limited to the comparison between Watchman and warfarin. The 
comparison between other implantable devices and warfarin, and the 
comparison between implantable devices and NOACs still need to be 
validated.

Existing Problems and Prospects
The current guidelines recommend application of bleeding risk 

score is HAS-BLED score (including hypertension, abnormal liver/
renal function, stroke, bleeding, labile international normalized ratio, 
elderly, drugs or alcohol). A recent clinical trial showed, among HAS-
BLED ,ORBIT (including old age, reduced hemoglobin/hematocrit/
anemia, bleeding history, insufficient kidney function, treatment 
with platelets), ATRIA (anticoagulation and risk factors in AF) 
and HEMORR2HAGES (hepatic or renal disease, ethanol abuse, 
malignancy history, age>75, reduced platelet count or function, 
rebleeding risk, hypertension, anemia, genetic factors, excessive 
fall risk, stroke history) scores, the ORBIT score presented the best 
discrimination and calibration [28]. The bleeding score will continue 
to update follow up with the results of large-scale clinical trials, which 
helps clinical doctors to avoid exaggerating the risk of bleeding, and 
the patients to benefit more [29,30]. More and more clinical studies 
showed, cryoballoon ablation had the advantages of short operation 
time, operation technology is relatively easy to grasp, high success rate 
and low main complication rates [31]. And it is believed that after the 
clinical use of third-generations of cryoballoon, the cryoablation will 
have a better prospect. 

However, in addition to focusing on “ice and fire”, we need further 
understand the mechanism of incidence and maintenance of AF. At 
present, the main pathophysiological mechanisms of AF include atrial 
structure remodeling, autonomic remodeling, electrical remodeling, 
role of rotors and complex fractionated electrograms [13]. We may 
have omitted something about the mechanism of AF. A thorough 
understanding of the mechanism of AF allows us to manage AF better 
[32]. Some researchers tried to evaluate the role of gastrointestinal 
disorders in the genesis of arrhythmias such as atrial fibrillation. So we 
use PPI after RFCA as a common therapy, especially in patients with 
comorbidities of gastro esophageal reflux disease [33].

Conclusion
AF is not only a huge challenge, but also an impetus for us. 

The guidelines Changes
2006 AHA/ACC/ESC guidelines Patients screened for RFCA depended on the type of AF, age, structural heart disease and patients’ choice.
2014 AHA/ACC/HRS guidelines For patients with symptomatic paroxysmal AF, RFCA is a reasonable initial treatment (IIa); For patients with symptomatic persistent 

AF, it is reasonable to choose RFCA after at least 1 antiarrhythmic drug is refractory (IIa).
2016 ESC guidelines RFCA of AF should be considered as first-line therapy to prevent recurrent AF and to improve symptoms in selected patients with 

symptomatic paroxysmal AF as an alternative to antiarrhythmic drugs therapy, considering patient choice, benefit, and risk (IIa,B).

Table 1: The changes of guidelines for radiofrequency catheter ablation (RFCA).

First generation             Second generation    Third generation

Figure 1: The first-generation of cryoballoon has four injection ports with less distal location of injection tubes. The freezing zone was annular. The second-generation 
cryoballoon has 8 injection tubes. And a more distal location of the injection ports on the catheter shaft. The freezing zone was broader and homogeneous. The 
third-generation cryoballoon with 40% reduction in the length of the catheter tip.
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With more and more new drugs into clinical use and the continuous 
improvement of operation method, the success rate of AF will be 
increased. The quality of life of patients will be improved, the social 
and economic burden will be reduced.
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