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Abstract
Aims

Using a pre-planned post hoc analysis of patients included in X-VeRT, we evaluated predictors of sinus rhythm at 6 weeks after planned cardioversion. 
Methods

Receiver operating characteristic curves and logistic regression models were used to evaluate continuous and categorical variables as predictors of sinus rhythm 6 at weeks from cardioversion (end of study). The primary analysis was performed in successfully cardioverted patients with an evaluable ECG at end of study A second analysis evaluated additional patients who spontaneously restored sinus rhythm before planned cardioversion.

Results  

Of the 1504 patients with AF of >48 hours or of unknown duration who were randomly assigned to either rivaroxaban or VKA, 1039 (64.6±10.3 years, 73.4% male), underwent planned cardioversion and were included in this study. Patients receiving early cardioversion (i..e., between 1 and 5 days from hospitalization) had a 67% higher probability to have sinus rhythm at end of study than those who received delayed cardioversion (i..e., between 21 and 56 days from hospitalization) (OR 1.67, CI 1.27-2.18, p<0.0001). In a multivariate analysis of 17 baseline variables, patients with a CHADS2 score of 0 were 33% less likely to be in sinus rhythm than those with a CHADS2 score ≥2 (OR 0.66, CI 0.47–0.94, p=0.0225). In the secondary analysis, spontaneous restoration of sinus rhythm was also found to predict sinus rhythm at end of study (OR, 8.62, CI, 1.54–48.16, p=0.0142).
Conclusions

In X-VeRT, early cardioversion and high CHADS2 scores predicted sinus rhythm at 6 weeks from cardioversion.
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Introduction
Cardioversion is often the first attempt at rhythm control in patients with persistent or long-standing persistent atrial fibrillation (AF) and a useful method for early rhythm control.1-3.
 ADDIN EN.CITE 


 Cardioversion acutely restores sinus rhythm in many patients,4 but recurrences of AF are common, particularly in the first weeks and months after cardioversion.5-6 The clinical decision to perform a cardioversion is based on several considerations. Among them, the balance between the potential improvement in AF-related symptoms and the expected likelihood of AF recurrence plays a relevant role.
 ADDIN EN.CITE 

1,2
 Determination of which patients may benefit from cardioversion would be greatly facilitated by identification of valid predictors of long-term maintenance of sinus rhythm. 

There is evidence from animal studies that successful cardioversion is related to the extent of AF-induced remodeling of the atrium.7 Prolonged episodes of AF promote electrical remodeling that makes restoration of sinus rhythm difficult and increases the likelihood of AF recurrence. These considerations suggest that early, rather than delayed, cardioversion may lead to greater success in restoring and maintaining sinus rhythm. Other clinical markers for recurrent AF after cardioversion may include severity of concomitant cardiovascular diseases, duration of AF, age, success of previous rhythm control attempts and left atrial size. These markers are mostly derived from from small-scale single-center studies.8-9 
X-VeRT (eXplore the efficacy and safety of once-daily oral riVaroxaban for the prevention of caRdiovascular events in patients with non-valvular aTrial fibrillation scheduled for cardioversion), a multinational prospective study testing the comparative peri-procedural efficacy and safety of oral rivaroxaban versus VKAs, offered a unique opportunity to explore the predictive value of multiple clinical and therapeutic variables for the maintenance of sinus rhythm post-cardioversion. We report a pre-planned post hoc analysis of the X-VeRT trial, with the aim of identifying variables that may be of value in predicting which patients remain in sinus rhythm following cardioversion.

Methods
X-VeRT was a multinational, randomized, open-label, parallel-group phase 3b study of patients with hemodynamically stable AF. The study design, primary outcomes and safety data have been described previously.10 In brief, patients aged ≥18 years with AF lasting >48 hours or of unknown duration, scheduled for elective cardioversion, were randomly assigned in a 2:1 ratio to either rivaroxaban 20 mg once daily (reduced to 15 mg once daily in patients with creatinine clearance 30–49 mL/minute) or dose-adjusted VKA. In the latter group, dose adjustment was aimed for an INR between 2 and 3. The decision for an early cardioversion (to be performed between 1 and 5 days after randomization, usually guided by transesophageal echocardiogram [TEE]) or a delayed cardioversion (to be performed between 3 and 8 weeks after randomization) was left to the local investigator.
 ADDIN EN.CITE 


 For patients receiving early defibrillation, the decision in favor of a pharmacological or electrical cardioversion as the first strategy was left to the local investigator; in the former case, a failed approach to an intravenously or orally administered anti-arrhythmic drug would be followed by an electrical cardioversion within 5 days from randomization. Rivaroxaban or VKA was continued for 6 weeks after cardioversion. In this post hoc analysis, data collected from the X-VeRT study were used to identify predictors of sinus rhythm maintenance at the end of study (i.e. 6 weeks after cardioversion).

Post Hoc Analysis Sets
The primary analysis set included all randomized patients with a successful initial electrical or pharmacological cardioversion (Figure 1). For inclusion in the primary analysis, patients had to have an evaluable ECG at the end of the 42-day treatment period to confirm sinus rhythm status. A secondary analysis was performed that included in addition to patients undergoing planned cardioversion, patients who had a spontaneous restoration of sinus rhythm (secondary analysis set; Figure 1). Spontaneous restoration of sinus rhythm was adjudicated based on the presence of regular sinus rhythm on a pre-cardioversion ECG. Patients who had a successful initial cardioversion but then required more than one cardioversion because of recurrent AF during the study treatment period were classified as having AF at end of study. 

Investigated Predictors of Sinus Rhythm Maintenance 

Our analysis included 10 continuous and 17 categorical variables. Continuous variables included: age, body mass index, creatinine clearance, systolic and diastolic blood pressure, heart rate, time to first cardioversion, and PR, QRS and QT intervals on the post-cardioversion electrocardiogram (ECG). Categorical variables included: assignment to rivaroxaban versus VKA; early versus delayed cardioversion; sex (female versus male); CHADS2 score (low versus high [0 versus ≥2]; CHA2DS2-VASc score (low versus high [0 or 1 if female versus ≥2); heart failure (New York Heart Association [NYHA] class II–IV or ejection fraction <40% [yes versus no]); diabetes mellitus (yes versus no); vascular disease (yes versus no; myocardial infarction (yes versus no); stroke, transient ischemic attack or non-central nervous system systemic embolism (yes versus no); type of first cardioversion (electrical versus pharmacological) and concomitant medication throughout the study duration (antiarrhythmic drugs [yes versus no], β-blockers [yes versus no], amiodarone [yes versus no], antiplatelet drugs [yes versus no]). 
Statistical Analysis 

Relationships between categorical variables and maintenance of sinus rhythm at the end of treatment were analyzed by logistic regression models.

Baseline characteristics were summarized according to sinus rhythm (yes versus no) at the end of treatment (42 days after cardioversion [primary analysis set] or 42 days after spontaneous restoration of sinus rhythm [additional patients included in the sensitivity analysis set]). Metric data are presented as mean ± standard deviation (SD) and categorical/binary variables are presented as number of patients (%).

To determine possible cut-off points for categorization to be included in logistic regression models, receiver operating characteristic (ROC) curves were constructed for all continuous variables.

For the analysis of categorical variables as predictors of sustained sinus rhythm at end of study, logistic regression was conducted individually with each variable as a first step; subsequently, multivariate logistic regression models, using covariates with P≤0.1 from the first step, were constructed with sinus rhythm as a binary outcome (yes versus no) having ensured low correlation of the covariate remaining after step 1.

Forest plots were constructed for categorical variables using odds ratios (ORs) and 90% or 95% confidence intervals (CIs), together with P values for comparisons of ORs for each covariate; P<0.05 was taken to denote statistical significance. The statistical evaluation was performed using SAS®, version 9.2 (SAS Institute Inc., Cary, NC, USA).

Funding, Design and Study Conduct 

An executive committee consisting of two co-chairs and other study steering committee members including representatives from the sponsor was responsible for study design and conduct of the post hoc analysis, and vouches for the integrity of the data. The analysis was conducted by Bayer biostatistics and funded by Bayer AG and Janssen Scientific Affairs, LLC. The study protocol was approved by local ethic committees at participating centers, and patients provided written informed consent to participate. All authors had access to the data throughout the study. 
Results

Patient Characteristics

Among 1504 randomized patients, 1435 cardioversions were performed in 1282 patients. Most participants (n=1156) had one cardioversion, with two, three or four cardioversions performed in 104, 18 and 3 individuals, respectively; in one patient, five cardioversions were performed. Cardioversion was not performed in 222 participants. Detailed baseline clinical characteristics of the primary analysis and secondary populations according to sinus rhythm status 42 days after cardioversion or spontaneous restoration of sinus rhythm are reported in Table 1.

Primary Analysis Set

Of 1108 patients (86.4%) who had a successful initial cardioversion, 1039 patients (rivaroxaban, n=714; VKA, n=325) had an evaluable ECG at the end of treatment and were included in the primary analysis set (Figure 1). The mean age (± SD) of patients included in the primary analysis set was 64.6±10.3 years, and most patients (73.4%) were men (Table 1). 

Secondary Analysis Set

In 116 patients, cardioversion was spontaneous. In total, 104 of these 116 patients (89.7%) had an evaluable ECG 42 days later and were included in the sensitivity analysis set. The secondary analysis set consisted of the primary analysis set of 1039 patients plus the 104 patients who experienced spontaneous cardioversion (n=1143; Figure 1). The mean age of patients in the sensitivity analysis set was 64.7±10.4 years, and 72.8% of patients were men (Table 1). 

Rhythm status at the end of treatment

Of 1039 patients included in the primary analysis set and 1143 patients included in the sensitivity analysis set, 600 patients (57.7%) and 690 patients (60.4%), respectively, were in sinus rhythm at the end of treatment (Table 1).

Predictors of sinus rhythm maintenance 
Continuous variables

No cut-off point for categorization was identified by ROC curve analysis for any of the continuous variables studied (age, body mass index, creatinine clearance, systolic and diastolic blood pressure, heart rate, time to first cardioversion, and PR, QRS and QT intervals on post-cardioversion ECG) (Supplemental Figure I).

Categorical variables

A logistic regression analysis of categorical variables showed that early versus delayed cardioversion, low CHADS2 score (0) versus high CHADS2 score (≥2), concomitant amiodarone (yes versus no) and type of first cardioversion (electrical versus pharmacological) were significant predictors of sinus rhythm 42 days after initial successful cardioversion (Figure 2; Table 1). Inclusion of these variables in a multivariate logistic regression analysis (Figure 3) demonstrated that an early versus delayed cardioversion and low versus high CHADS2 score were predictive of sinus rhythm at the end of treatment. Patients receiving early cardioversion (397 of 600 patients [66.2%] in sinus rhythm; Table 1) were 66% more likely to be in sinus rhythm at the end of treatment than those receiving delayed cardioversion (OR, 1.665 [95% CI, 1.272–2.176], P<0.0001). Patients with a low CHADS2 score (128 of 600 patients [21.3%] in sinus rhythm; Table 1) were 33% less likely to maintain sinus rhythm at the end of treatment than those with a high CHADS2 score (OR, 0.666 [95% CI, 0.470–0.944], P=0.0225). 
Secondary Analysis
The secondary analysis of 1143 patients confirmed the results obtained in the primary analysis (Supplemental Figure II). The multivariate regression analysis with the secondary analysis set also revealed that spontaneous restoration of sinus rhythm before scheduled cardioversion was highly predictive of maintenance of sinus rhythm at 6 weeks follow-up (OR, 8.616 [95% CI, 1.541–48.160], P=0.0142) (Supplemental Figure III).
Discussion

Main findings

Using a representative sample of prospectively enrolled patients with AF of >48 hours or of unknown duration, we found that, after adjustment for 16 other clinical and instrumental variables, treatment with early cardioversion was associated with a 66% greater likelihood of presence of sinus rhythm at end of study (6 weeks) than treatment with delayed cardioversion. In addition, the presence of a baseline CHADS2 score of 0 was associated with a 33% lower probability to maintain sinus rhythm at the end of treatment than the presence of a CHADS2 score ≥2. When extended to all patients with planned cardioversion, spontaneous restoration of sinus rhythm, which occurred in 9% of cases, also became a strong predictor, with an eightfold higher probability of sinus rhythm maintenance 6 weeks later, compared with patients who did not have spontaneous restoration of sinus rhythm. 
Results in relation to previous literature

Previous studies provide controversial evidence about the role of selecting early versus delayed cardioversion to restore and maintain sinus rhythm in patients with AF >48 hours duration. In ACUTE, random assignment to an early TEE-guided cardioversion strategy did not confer a higher protection against AF recurrence at 8 weeks when compared with delayed cardioversion.11 Conversely, patients in the enoxaparin group of ACUTE II, who received early cardioversion more often than patients in the alternative unfractionated heparin (UFH) group, presented with a higher incidence of stable sinus rhythm at 5 weeks follow-up.12 
Controversy also exists regarding the protective role of comorbidity in maintaining sinus rhythm after cardioversion. While electrical triggers responsible for early relapses of AF after cardioversion are more common in patients with lower CHADS score, structural remodeling more frequently occurs in patients with higher CHADS score.13 Consistent with our finding, Kuppahally et al.14 found that younger age and paroxysmal AF were independent predictors of early recurrence. In another study, Chun et al.15 showed that paroxysmal AF was the only predictor of early AF recurrence, whereas Oral et al. found that AF duration <1 hour was the only independent predictor of an immediate AF recurrence, although immediate recurrences may have be determined by different mechanisms compared to later recurrences.. Conversely, Frick et al. showed that AF duration <6 months was among the few independent predictors of maintenance of sinus rhythm at 4 weeks from cardioversion,8 and Raitt et al.16 found that left ventricular ejection fraction <0.50 and mitral valve thickening were among independent predictors of early recurrence following cardioversion of AF >48 hour duration.
Our finding that administration of antiarrhythmic drug therapy was not predictive of sinus rhythm is in contrast with previous reports.1,6 In their study, Van Gelder et al.17 showed that random assignment at time of cardioversion to oral flecainide was associated with a lower risk of AF recurrence than control during the subsequent 4 weeks. Similarly, Karlson et al.18 found that assignment to disopyramide was more frequently associated with maintenance of sinus rhythm than placebo during the first 4 weeks after cardioversion. Pisters et al.19 found that amiodarone was an independent predictor of sinus rhythm at 1-year follow-up, but did not influence the outcome of cardioversion. In our study, antiarrhythmic drug treatment was not specifically followed with regard to dosage and persistence of administration, although the limited time window enabled by study duration likely mitigates the possible role of these confounders in our analysis.
Finally, we are not aware of previous studies that investigated the role of spontaneous cardioversion as a predictor of subsequent sinus rhythm in AF patients waiting for elective cardioversion. 
Strength and limitations 

The present study represents, to our knowledge, the largest study of patients with successful cardioversion investigating predictors for maintenance of sinus rhythm at intermediate follow-up. Use in the primary study analysis of a multivariate regression model incorporating 17 clinical and investigational variables provides a robust method in search of independent predictors of outcome and likely explains some of the discrepancies between our results and those from previous studies. Other key strengths include the large size of the population and the prospective method used for data collection. Assessment of cardiac rhythm at 6 weeks offers the opportunity to investigate the period when most recurrences of AF occur after successful cardioversion.5 Search for cut-off points categorizing patients maintaining sinus rhythm at end of study for 10 continuous variables also represents a previously unpursued method in the field. Finally, X-VeRT design reflects the standards of care for most patients with AF commonly presenting to an emergency department. Therefore, the results of our analysis are potentially applicable to many patients needing acute management in daily practice.
Limitations of the present study also warrant consideration. Consistent with the real-world nature of the X-VeRT study, echocardiographic variables delineating left atrial size16 were not assessed systematically and were therefore not included in our analysis. Although potentially relevant, the role of left atrial size in predicting maintenance of sinus rhythm after cardioversion remains controversial. In their studies, Bollmann et al. and Toufan et al. showed that enlarged atria were predictive of early AF recurrence. Conversely, Dalzell et al. and Verhorst et al. reported a neutral effect, whereas Dittrich et al. reported a protective effect from enlarged left atria on AF recurrence after cardioversion. The absence of left atrial size parameters in our study appears to be further mitigated in our study by the similar proportion of patients with first diagnosed or paroxysmal versus persistent or long-standing persistent AF between patients maintaining sinus rhythm and those presenting with AF at end of follow-up (Table 1). Second, data on left ventricular ejection fraction were also not available for all patients.1 However, the reliability of measuring this parameter during AF is mislideaing45 and may have confounded data interpretation. In the present study, 88% of patients had NYHA functional class I heart failure or a left ventricular ejection fraction ≥40% (Table 1), making a chance uneven distribution between patients maintaining sinus rhythm and those presenting with AF at the end of treatment unlikely. Third, the timing (early versus delayed) of cardioversion was not randomly assigned. Therefore, the role of selecting early vs delayed cardioversion as a therapeutic strategy to favor subsequent maintenance of sinus rhythm could not be established. Fourth, the time interval between the upper limit of early cardioversion (5 days from randomization) and the lower limit of delayed cardioversion (21 days from randomization) precluded assessment of the predictive value of time from randomization as a continuous variable. Therefore, we were not able to evaluate whether there is a cut-off value in the time interval between referral and cardioversion that best preserves the ability to maintain sinus rhythm during intermediate follow-up. Fifth, we did not characterize the type or number of recurrent AF episodes in our population. Similarly, we did not calculate the preceding duration of AF which, if shorter in patients with high CHADS2 scores due to a more relevant impact on symptoms, might, at least in part, explain why the higher CHADS2 scores predict maintenance of sinus rhythm. It is of note, however, that none of the CHADS2 components showed to be an independent predictor of sinus rhythm. Similarly, we did not actively screen for silent AF. Therefore, we cannot exclude that the finding of an unexpected role of higher CHADS2 in predicting late sinus rhythm was confounded by inaccurate calculation of all AF episodes occurring during the investigated period. Another element that may have confounded our interpretation might relate to the fact that AF is more symptomatic in younger healthy patients than in older patients with associated comorbidity. Finally, our analysis could not be extended beyond the 6 weeks of X-VeRT study duration. This limitation did not allow us to estimate the impact of identified predictors of sinus rhythm in the long-term.   

Conclusion 

In patients with AF of >48 hours or unknown duration, early cardioversion strategy and a CHADS2 score ≥2 significantly increase the potential to maintain sinus rhythm during intermediate follow-up. Spontaneous restoration of sinus rhythm while waiting for cardioversion confers the highest probability of sinus rhythm at 6 weeks from hospitalization. These findings are hypothesis generating and should be investigated in prospective studies. If confirmed, their power of predicting long-term maintenance of sinus rhythm should also be evaluated. (2,851) 
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Figure 1. Study patient flow. 

ECG available/not available relates to ECG at end-of-treatment visit (i.e. 42 days after scheduled CV). No sinus rhythm, or with repeated CV (n=82). 

*Other reasons that patients did not undergo CV include: logistical difficulties, withdrawal by patient and lost to follow-up.

†Reasons for unavailable ECG: AE (n=19), withdrawal by patient (n=6), protocol violation (n=4), incompliance/INR <2 (n=1), logistical difficulties (n=1), efficacy outcome reached (n=4), lost to follow-up (n=1), other (n=5), missing (n=28).

‡Reasons for unavailable ECG in the 104 patients with spontaneous cardioversion: AE (n=1), withdrawal by patient (n=2), protocol violation (n=2), incompliance/INR <2 (n=2), logistical difficulties (n=1), missing (n=4).

AE, adverse event; CV, cardioversion; ECG, electrocardiogram; INR, international normalized ratio; SR, sinus rhythm; VKA, vitamin K antagonist; X-VeRT, eXplore the efficacy and safety of once-daily oral riVaroxaban for the prevention of caRdiovascular events in patients with non-valvular aTrial fibrillation scheduled for cardioversion.
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Figure 2. Logistic regression of categorical variables as predictors of maintenance of sinus rhythm 6 weeks after successful initial cardioversion in the X-VeRT trial. 

CHADS2; congestive heart failure, hypertension, age ≥75 years, diabetes mellitus, stroke or TIA (double score)

AF, atrial fibrillation; CI, confidence interval; CNS, central nervous system; MI, myocardial infarction; OR, odds ratio; TIA, transient ischemic attack
[image: image2.png]Actual cardioversion strategy — early vs delayed
CHADS, score —low: 0 vs high: 22

CHADS, score — moderate: 1 vs high: 22
Concomitant amiodarone — yes vs no
Type of first cardioversion —

P value

electrical vs pharmacological

B3 0.0002
— 0.0225
i 0.0638
- 0.4284
" 0.2275
LI I B B B R M AR B T T TTTm
0.01 0.1 1 10

No sinus rhythm

Sinus rhythm

OR and 95% ClI

1.665 (1.274, 2.176)
0.666 (0.470, 0.944)
0.753 (0.558, 1.016)
1.123 (0.843, 1.494)
0.141 (0.006, 3.396)




Figure 3. Multivariate logistic regression showing the influence of categorical variables on maintenance of sinus rhythm 6 weeks after successful initial cardioversion in the X-VeRT trial. 

CHADS2; congestive heart failure, hypertension, age ≥75 years, diabetes mellitus, stroke or TIA (double score)

CI, confidence interval; OR, odds ratio.

TABLES

Table 1. Baseline Demographic and Disease Characteristics of Patients Included in the Primary Post Hoc Analysis and Sensitivity Analysis According to Rhythm Status 42 Days After Successful Cardioversion 
	
	Primary Post Hoc Analysis
	Sensitivity Analysis

	
	Sinus Rhythm
	
	Sinus Rhythm
	

	
	No 
n=439
	Yes 
n=600
	Total
n=1039
	No
n=453
	Yes
n=690
	Total
n=1143

	Planned treatment, n (%)
	
	
	
	
	
	

	Rivaroxaban (20 mg or equivalent)
	295 (67.2)
	419 (69.8)
	714 (68.7)
	304 (67.1)
	483 (70.0)
	787 (68.9)

	VKA
	144 (32.8)
	181 (30.2)
	325 (31.3)
	149 (32.9)
	207 (30.0)
	356 (31.1)

	Actual cardioversion strategy,* n (%)
	
	
	
	
	
	

	Early
	229 (52.2)
	397 (66.2)
	626 (60.3)
	234 (51.7)
	439 (63.6)
	673 (58.9)

	Delayed
	210 (47.8)
	203 (33.8)
	413 (39.7)
	219 (48.3)
	251 (36.4)
	470 (41.1)

	Age, years, mean (SD)
	64.6 (10.0)
	64.6 (10.6)
	64.6 (10.3)
	64.6 (10.1)
	64.7 (10.6)
	64.7 (10.4)

	Age group, n (%) 
	
	
	
	
	
	

	<65 years
	209 (47.6)
	269 (44.8)
	478 (46.0)
	213 (47.0)
	307 (44.5)
	520 (45.5)

	65–74 years
	159 (36.2)
	220 (36.7)
	379 (36.5)
	165 (36.4)
	255 (37.0)
	420 (36.7)

	≥75 years
	71 (16.2)
	111 (18.5)
	182 (17.5)
	75 (16.6)
	128 (18.6)
	203 (17.8)

	Sex, n (%)
	
	
	
	
	
	

	Male
	326 (74.3)
	437 (72.8)
	763 (73.4)
	331 (73.1)
	501 (72.6)
	832 (72.8)

	Female
	113 (25.7)
	163 (27.2)
	276 (26.6)
	122 (26.9)
	189 (27.4)
	311 (27.2)

	Baseline BMI, kg/m2
	
	
	
	
	
	

	n
	434
	596
	1030
	448
	686
	1134

	Mean (SD)
	30.2 (5.5)
	30.1 (6.1)
	30.2 (5.9)
	30.1 (5.5)
	30.2 (6.1)
	30.2 (5.9)

	Baseline BMI group 
	
	
	
	
	
	

	≤25 kg/m2, n (%)
	69 (15.7)
	109 (18.2)
	178 (17.1)
	71 (15.7)
	128 (18.6)
	199 (17.4)

	>25–≤35 kg/m2, n (%)
	293 (66.7)
	390 (65.0)
	683 (65.7)
	304 (67.1)
	440 (63.8)
	744 (65.1)

	>35 kg/m2, n (%)
	72 (16.4)
	97 (16.2)
	169 (16.3)
	73 (16.1)
	118(17.1)
	191 (16.7)

	CrCl, n (%)
	
	
	
	
	
	

	<50 mL/minute
	30 (6.8)
	35 (5.8)
	65 (6.3)
	31 (6.8)
	41 (5.9)
	72 (6.3)

	50–80 mL/minute
	138 (31.4)
	184 (30.7)
	322 (31.0)
	144 (31.8)
	218 (31.6)
	362 (31.7)

	>80 mL/minute
	267 (60.8)
	380 (63.3)
	647 (62.3)
	274 (60.5)
	428 (62.2)
	702 (61.4)

	Systolic blood pressure, n (%)
	
	
	
	
	
	

	<130 mmHg
	234 (53.3)
	290 (48.3)
	524 (50.4)
	241 (53.2)
	332 (48.1)
	573 (50.1)

	≥130–<160 mmHg
	170 (38.7)
	276 (46.0)
	446 (42.9)
	177 (39.1)
	322 (46.7)
	499 (43.7)

	≥160 mmHg
	30 (6.8)
	26 (4.3)
	56 (5.4)
	30 (6.6)
	28 (4.1)
	58 (5.1)

	Diastolic blood pressure, n (%)
	
	
	
	
	
	

	<90 mmHg
	315 (71.8)
	455 (75.8)
	770 (74.1)
	328 (72.4)
	527 (76.4)
	855 (74.8)

	≥90 mmHg
	119 (27.1)
	137 (22.8)
	256 (24.6)
	120 (26.5)
	155 (22.5)
	275 (24.1)

	Heart rate, n (%)
	
	
	
	
	
	

	<100 beats per minute
	354 (80.6)
	459 (76.5)
	813 (78.2)
	363 (80.1)
	517 (74.9)
	880 (77.0)

	≥100 beats per minute
	82 (18.7)
	138 (23.0)
	220 (21.2)
	87 (19.2)
	170 (24.6)
	257 (22.5)

	CHADS2a score, n (%)
	
	
	
	
	
	

	Low: 0
	116 (26.4)
	128 (21.3)
	244 (23.5)
	121 (26.7)
	148 (21.4)
	269 (23.5)

	Moderate: 1
	188 (42.8)
	245 (40.8)
	433 (41.7)
	192 (42.4)
	270 (39.1)
	462 (40.4)

	High: ≥2
	135 (30.8)
	227 (37.8)
	362 (34.8)
	140 (30.9)
	272 (39.4)
	412 (36.0)

	CHA2DS2-VAScb score, n (%)
	
	
	
	
	
	

	Low: 0 (or 1 if female only)
	74 (16.9)
	82 (13.7)
	156 (15.0)
	76 (16.8)
	93 (13.5)
	169 (14.8)

	Moderate: 1 (except for female sex alone)
	106 (24.1)
	135 (22.5)
	241 (23.2)
	109 (24.1)
	156 (22.6)
	265 (23.2)

	High:≥2
	259 (59.0)
	383 (63.8)
	642 (61.8)
	268 (59.2)
	441 (63.9)
	709 (62.0)

	LVEF, n (%)
	
	
	
	
	
	

	<40%
	3 (0.7)
	7 (1.2)
	10 (1.0)
	3 (0.7)
	8 (1.2)
	11 (1.0)

	≥40%
	51 (11.6)
	101 (16.8)
	152 (14.6)
	52 (11.5)
	115 (16.7)
	167 (14.6)

	Heart failure (clinically determined NYHA class II–IV) or LVEF <40%, n (%)
	
	

	No
	388 (88.4)
	527 (87.8)
	915 (88.1)
	402 (88.7)
	601 (87.1)
	1003 (87.8)

	Yes
	55 (11.6)
	73 (12.2)
	124 (11.9)
	51 (11.3)
	89 (12.9)
	140 (12.2)

	History of arterial hypertension, n (%)
	
	
	
	
	
	

	No
	174 (39.6)
	181 (30.2)
	355 (34.2)
	181 (40.0)
	212 (30.7)
	393 (34.4)

	Yes
	265 (60.4)
	419 (69.8)
	684 (65.8)
	272 (60.0)
	478 (69.3)
	750 (65.6)

	History of diabetes mellitus, n (%)
	
	
	
	
	
	

	No
	364 (82.9)
	482 (80.3)
	846 (81.4)
	376 (83.0)
	544 (78.8)
	920 (80.5)

	Yes
	75 (17.1)
	118 (19.7)
	193 (18.6)
	77 (17.0)
	146 (21.2)
	223 (19.5)

	Previous vascular disease, n (%)
	
	
	
	
	
	

	No
	394 (89.7)
	523 (87.2)
	917 (88.3)
	407 (89.8)
	602 (87.2)
	1009 (88.3)

	Yes
	45 (10.3)
	77 (12.8)
	122 (11.7)
	46 (10.2)
	88 (12.8)
	134 (11.7)

	Prrevious MI, n (%)
	
	
	
	
	
	

	No
	405 (92.3)
	554 (92.3)
	959 (92.3)
	418 (92.3)
	635 (92.0)
	1053 (92.1)

	Yes
	34 (7.7)
	46 (7.7)
	80 (7.7)
	35 (7.7)
	55 (8.0)
	90 (7.9)

	Stroke, TIA, non-CNS SE, n (%)
	
	
	
	
	
	

	No
	413 (94.1%)
	563 (93.8%)
	976 (93.9%)
	426 (94.0)
	645 (93.5)
	1071 (93.7)

	Yes
	26 (5.9%)
	37 (6.2%)
	63 (6.1%)
	27 (6.0)
	45 (6.5)
	72 (6.3)

	AF, reported, n (%)
	
	
	
	
	
	

	First diagnosed/paroxysmal
	179 (40.8)
	241 (40.2)
	420 (40.4)
	184 (40.6)
	291 (42.2)
	475 (41.6)

	Persistent/long-standing persistent
	259 (59.0)
	356 (59.3)
	615 (59.2)
	268 (59.2)
	396 (57.4)
	664 (58.1)

	Type of first cardioversion, n (%)
	
	
	
	
	
	

	Spontaneous cardioversion 
	0
	13 (2.2)
	13 (1.3)
	14 (3.1)
	90 (13.0)
	104 (9.1)

	Electrical/pharmacological cardioversion
	439 (100.0)
	587 (97.8)
	1026 (98.7)
	439 (96.9)
	600 (87.0)
	1039 (90.9)

	PR interval measured immediately after cardioversion, n (%)
	
	

	<0.24 s
	356 (81.1)
	507 (84.5)
	863 (83.1)
	357 (78.8)
	523 (75.8)
	880 (77.0)

	≥0.24 s
	60 (13.7)
	57 (9.5)
	117 (11.3)
	60 (13.2)
	58 (8.4)
	118 (10.3)

	QRS duration measured immediately after cardioversion, n (%)
	
	

	<0.12 s
	388 (88.4)
	514 (85.7)
	902 (86.8)
	389 (85.9)
	530 (76.8)
	919 (80.4)

	≥0.12 s
	40 (9.1)
	55 (9.2)
	95 (9.1)
	40 (8.8)
	56 (8.1)
	96 (8.4)

	cConcomitant antiarrhythmics for AF, n (%)
	
	
	
	
	
	

	No
	208 (47.4)
	262 (43.7)
	470 (45.2)
	214 (47.2)
	299 (43.3)
	513 (44.9)

	Yes
	231 (52.6)
	338 (56.3)
	569 (54.8)
	239 (52.8)
	391 (56.7)
	630 (55.1)

	Concomitant β-blockers, n (%)
	
	
	
	
	
	

	No
	125 (28.5)
	174 (29.0)
	299 (28.8)
	131 (28.9)
	204 (29.6)
	335 (29.3)

	Yes
	314 (71.5)
	426 (71.0)
	740 (71.2)
	322 (71.1)
	486 (70.4)
	808 (70.7)


Initial successful cardioversion indicates that patients had initial interventional cardioversion with success - excludes spontaneous cardioversion.

*Defined as early or delayed cardioversion as performed in the X-VeRT study.

aCHADS2; congestive heart failure, hypertension, age ≥75 years, diabetes mellitus, stroke or TIA (double score)

bCHA2DS2-VASc, congestive heart failure or left ventricular dysfunction, hypertension, age (65–74 years or ≥75 years [double score]), diabetes mellitus, stroke/TIA/thromboembolism (double score), vascular disease, sex category (female) 

cAntiarrhythmic drugs include class Ia, class Ic and class III antiarrhythmic drugs 
AF, atrial fibrillation; BMI, body mass index; CNS, central nervous system; CrCl, creatinine clearance; ECG, electrocardiogram; LVEF, Left ventricular ejection fraction; MI, myocardial infarction; NYHA, New York Heart Association; SD, standard deviation; SE, systemic embolism; TIA, transient ischemic attack; VKA, vitamin K antagonist

Randomized in X-VeRT


(n=1,504)





No CV (n=222)


   - spontaneous CV (n=116)


   - AE (n=31)


   - VKA INR < 2 (n=14)


   - other reasons (n=18)*


   - reasons unavailable (n=43)





CV performed 


(n=1,282)





Successful CV with ECG available


(PRIMARY ANALYSIS SET) (n=1,039)





ECG not available


(n=69)†





Successful initial CV


(n=1,108)





Early cardioversion


(n=626)





Delayed cardioversion


(n=413)





Follow-up until end of study (i.e. 6 weeks after CV)





Sinus rhythm (n=397)


Atrial fibrillation or flutter (229)





Successful or spontaneous CV 


with ECG available


(SENSITIVITY ANALYSIS SET) (n=1,143)‡





Sinus rhythm (n=203)


Atrial fibrillation or flutter (210)
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