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Abstract 

Background 

Catheter ablation for AF is an effective treatment for patients with AF and systolic LV 

dysfunction; however, the clinical outcome is variable. We evaluated the impact of 

cardiomyopathy etiology on long-term outcomes post catheter ablation. 

Methods 

Patients undergoing AF ablation across 3 centers (2 Australian, 1 UK) from 2002-2014, with 

LVEF<45% were evaluated. Patients were stratified into those with known heart disease as a 

cause of cardiomyopathy (KHD), and those with idiopathic dilated cardiomyopathy (IDCM). 
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Results 

101 patients (IdCM=77, KHD=24) with AF and LVEF <45% underwent AF ablation. The KHD 

group (ischemic HD in 67%) were older (61±7 vs. 55±11 years, p=0.005), with a higher CHADS2 

score ((2.0±0.8 vs. 1.6±0.7, p=0.016), but otherwise well matched. After mean follow-up of 

36±23 months, AF control was greater in the IDCM group (82% vs. 50% in KHD, p<0.001). On 

multivariate analysis IDCM was associated with long-term AF control (p=0.033). The IDCM 

group had less functional impairment at follow-up (NYHA class 1.5±0.7 vs 2.0±0.8, p=0.005) and 

improved LVEF (50±11% vs. 38±10%, p<0.001). Super-responders, (EF improvement >15%), 

were overwhelmingly in the IDCM group (94% vs. 6%, p<0.001) with greater AF control (89% 

vs. 61%, p<0.001). All-cause mortality was significantly higher in the KHD group (17% vs. 1.3%, 

p=0.002) 

Conclusion 

IDCM was associated with greater AF control, and improvement in symptoms and LVEF 

compared to patients with KHD post AF ablation. AF is an important reversible cause of HF in 

patients with an unexplained CM and catheter ablation an effective treatment option. 
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Abbreviations 

AF  Atrial fibrillation 

AMI  Acute Myocardial Infarction 

BHR  Baseline heart rate 

CRT  Cardiac resynchronisation therapy 

CMR  Cardiac Magnetic Resonance 

HF  Heart failure 

IDCM  Idiopathic cardiomyopathy 
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KHD  Known heart disease 

LV  Left ventricular 

LVEF  Left ventricular ejection fraction 

NYHA  New York Heart Association 

PV  Pulmonary vein 
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Atrial fibrillation (AF) and heart failure (HF) are growing epidemics in most developed 

countries. A complex interplay of clinical and physiological factors characterize the relationship 

of AF and HF, with each condition promoting the progression of the other1, 2. The poor efficacy of 

pharmacological approaches in restoring and maintaining sinus rhythm has confounded the 

ability to demonstrate a benefit of rhythm control in this patient population3. Randomized 

studies have shown improvements in left ventricular function, heart failure symptoms and VO2 

max in patients with LV dysfunction who undergo catheter ablation compared to medical 

therapy4-7. Importantly, these benefits are predicated on successful restoration of sinus rhythm 

following catheter ablation; thus, factors influencing the effectiveness of AF ablation in HF 

warrant exploration. A recent meta-analysis highlighted the role of pre-existing known heart 

disease (KHD) on the efficacy of catheter ablation in HF, yet the impact of this factor on HF 

outcomes (such as LV ejection fraction [LVEF] and functional capacity) has not been 

systematically evaluated. The aim of the present study was to evaluate the impact of the etiology 

of the cardiomyopathy on freedom from AF, LVEF and New York Heart Association (NYHA) 

functional class following catheter ablation.  

We hypothesised that patients with a so called idiopathic cardiomyopathy were more likely to 

have an arrhythmia-mediated mechanism underlying the cardiomyopathy and consequently 

obtain greatest benefit from catheter ablation. 

 

Methods 

Patient selection 

The study population included consecutive patients with AF referred for catheter ablation 

between 2002 to 2014. Patients were included if aged >18 years, NYHA class ≥ 2 on optimal 

medical therapy with adequate rate control. Patients were excluded for analysis if had had 
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previous left atrial ablation, or an intervening procedure (such as revascularization or CRT) that 

may have impacted upon LVEF improvement. The study was approved by the institutional 

ethics bodies of the Alfred Hospital Melbourne, Royal Melbourne Hospital and St Bartholomews 

Hospital, London, United Kingdom.  

 

Definitions 

Patients were classified based on the presence or absence of a known cause for the LV 

dysfunction. Known heart disease was defined as a recognized cause of left ventricular 

dysfunction such as myocardial infarction, valvular heart disease or hypertrophic 

cardiomyopathy (HCM). Ischemic heart disease was defined by the presence of regional wall 

motion abnormalities consistent with a prior myocardial infarction represented on echo, 

nuclear or cardiac magnetic resonance (CMR) imaging in the presence of documented occlusive 

coronary disease. Valvular heart disease was defined by standard echocardiographic evidence 

of severe valvular dysfunction considered primarily responsible for the left ventricular 

dysfunction. Hypertrophic cardiomyopathy was defined according to standard criteria with 

concurrent left ventricular dysfunction8. Although other less common causes of left ventricular 

dysfunction were recognized, only ischemic, valvular and HCM were present in the study 

population. IDCM was defined as no recognized cause of LV dysfunction, with a typical imaging 

appearance of global systolic impairment, in the absence of valvular or occlusive coronary 

disease. Secondary causes were excluded as per current heart failure management guidelines9.  

A super response was defined as an absolute improvement in LVEF of 15% or greater from the 

pre-procedural assessment. Baseline NYHA class was determined at time of initial pre-

procedural clinical review and follow-up as documented at the last clinical review. 
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Ablation procedure 

Individual ablation practices differed between centers, however consisted of the following 

general approaches. Transesophageal echocardiography was performed to exclude intra-

cardiac thrombus. Anticoagulation was ceased 2-5 days prior to ablation or continued (in the 

case of vitamin K antagonists) at operator discretion, with intravenous heparin utilized intra-

procedurally. Ablation was performed with a 4mm irrigated ablation catheter (Biosense 

Webster Inc. or St Jude Medical) with 3D electroanatomical mapping CARTO3 (Biosense 

Webster Inc.) or Ensite Velocity (St Jude Medical), with a multipolar catheter utilized to confirm 

PV isolation. PV isolation with bidirectional block was the procedural endpoint in all cases with 

additional ablation for substrate modification or the treatment of organized atrial arrhythmias 

performed at the discretion of the operator. A 3-month blanking period post procedure for 

arrhythmia monitoring was observed.  

 

Follow-up 

Patients were routinely reviewed at 6 weeks then every 6 months with a combination of (1) 

ECG, (2) 24-hour holter monitoring, (3) interrogation of dual lead implantable device or 

implantable loop recorder where available.  

AF control was defined as freedom from AF or marked (>90%) reduction in AF burden on or off 

previously ineffective antiarrhythmic therapy10. LVEF assessment was determined by 

echocardiography, cardiac MRI or gated blood pool scan. Echocardiographic LV assessment was 

performed using the Simpson’s biplane technique utilizing 4-chamber and 2-chamber LV views. 

CMR LVEF assessment was performed via the summation of disc methods. Only patients with 

pre- and post-ablation LVEF assessments utilizing the same modality were included to avoid the 
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impact of discrepancies between different modalities in the measurement of LVEF. Follow-up 

LVEF was performed a minimum of 6 months post index ablation procedure.  

 

Statistical analysis 

Data are expressed as mean±standard deviation (SD) unless otherwise indicated.  After 

assessment of normal distribution with the Kolmogorov–Smirnov test, two-group comparisons 

were made using Student’s t test for continuous variables, or the Chi-squared test for categorical 

variables.  The independent samples Mann-Whitney U test was used for non-normally 

distributed variables.  Binary logistic regression analysis was utilized to assess the association 

of continuous and categorical variables with multi-procedural freedom from AF and greater 

than 15% absolute LVEF improvement at follow-up in univariable and multivariable models. A 

two-tailed p value of <0.05 was considered significant. Analyses were conducted using SPSS 

software (version 23, IBM, Chicago, Illinois). 

 

Results 

Study Population (table 1) 

A total of 2,484 patients were screened across the 3 centers with 118 patients meeting the 

inclusion criteria. A consort diagram is presented in figure 1. Seventeen patients were excluded 

due to incomplete clinical records, with 101 patients (IDCM in 77 and KHD in 24 patients) 

included. In the KHD group myocardial infarction was present in 16 (68%), HCM in 4 (16%), 

and severe valvular disease in 4 (mitral regurgitation in 2 and aortic valvular disease in 2).  
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Patients in the KHD were significantly older (61±7 vs. 55±11 years, p=0.005), with more 

coronary artery disease (67% vs. 12%, p<0.001) and a higher average CHADS2 score (2.0±0.8 vs. 

1.6±0.7, p=0.016). In addition, the KHD group were more likely to be prescribed amiodarone 

(54% vs. 31%, p=0.041), and ACE inhibitors (83% vs. 57%, p=0.021) at baseline, and more 

likely to have an implantable cardiac defibrillator (38% v 9%, p<0.001). In the present study, a 

rhythm control strategy using cardioversion and/or amiodarone had been instituted in 76% the 

IDCM group and 83% in the SHD group (p=0.41). 

Implantable cardiac devices capable of detecting atrial arrhythmia (ILR or any implantable 

device with a functioning atrial lead) were present in 42% of the KHD group and 18% of the 

(p=0.018).   

The groups were otherwise well matched including for duration of continuous AF, AF type, LA 

dimensions and NYHA class. Patients in the IDCM group were far more likely to be co-diagnosed 

with HF and AF on initial presentation (49% vs. 17%, p=0.004). CMR imaging was performed at 

baseline in 26% of patients in the IDCM group and 13% in the KHD group (p=0.17), and at 

follow-up in 9% of the IDCM group and in none of the KHD group (p=0.13). In the present study, 

a rhythm control strategy using cardioversion and/or amiodarone had been previously 

instituted in 76% the IDCM group and 83% in the KHD group (p=0.41). 

 

Procedural Characteristics (table 2) 

Pulmonary vein isolation was successfully achieved in 100 of 101 patients. Additional substrate 

modification did not differ significantly between the two groups (IDCM in 77% and KHD in 83%, 

p=0.49 see table 2). Procedure duration (IDCM vs KHD; 240±86 minutes vs 256±111 minutes, 

p=0.54) and radiation doses (22745±26998 vs 12903±15465 DAP mGycm2, p=0.16) did not 

differ significantly between the two groups.  
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AF control 

After a mean follow-up of 36 ± 22months multi-procedural AF control was documented in 82% 

in the IDCM group vs. 50% in KHD group (p=0.002). The mean number of procedures was 

1.6±0.75 in the IDCM group and 1.8±0.9 in the KHD group (p=0.13). 

Univariate analysis identified age, coronary artery disease, myocardial infarction, KHD, CHADS2 

score, initial AF and HF co-diagnosis, amiodarone and ACE inhibitor therapy as predictive of AF 

control. Following a binary logistical regression model the absence of KHD was the only 

predictor of AF control at final follow-up (p=0.033).  

The two groups were well matched for follow-up duration (IDCM: 35±22 months vs KHD: 

33±19 months, p=0.81). 

 

Functional Status Post Ablation (Figure 3) 

There was no significant difference in baseline NYHA functional class between the groups. Both 

groups demonstrated a significant improvement in average NYHA functional class from baseline 

to last follow-up post ablation. At follow-up, those without KHD had a significantly lower degree 

of function limitation than those with IDCM (mean NYHA Class 2.0±0.8 vs 1.5±0.7, p=0.005).  

 

Left Ventricular Ejection Fraction (Figures 5A, 5B and Table 3) 

At baseline the LVEF did not differ between the groups (IDCM vs. SHD, 36±8% vs. 35±8%, 

p=0.59). However, at follow-up those with IDCM had a significantly greater LVEF than those 

with KHD (mean LVEF 50±11% vs 38±10%, p<0.001). The absolute improvement in LVEF in the 
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IDCM group was 14% (p<0.001) compared to 3% in the KHD group (p=0.25, Figure 4). 

Furthermore, significantly more patients had a normalized LVEF (≥55%) post ablation in the 

IDCM (38%) compared to the KHD group (6%, p=0.0015). In the IDCM group, there was no 

significant difference in LVEF improvement when stratified according to baseline heart rates of 

greater than (Δ average LVEF: +16%) vs less than 100bpm (+14%, p=0.64, See Table 3). After 

exclusion of patients with baseline resting heart rates >100bpm, (23 patients in the IDCM group, 

7 in the KHD group), AF control (85% vs 41%, p=0.0017) and LVEF improvement (+13.4% vs 

+4.5%, p<0.001) remained significantly greater in the IDCM group. The degree of dyspnea (as 

estimated by NYHA class) or palpitations on presentation were not predictive of the adequacy of 

rate control in the IDCM group (See table 3). 

 The lack of improvement in LVEF in the SHD group at final follow-up, was independent of AF 

control (KHD group with AF control: (n=12) Δ average LVEF=+1.8% [p=0.67], KHD group 

without AF control: (n=12) Δ average LVEF= +4.6% [p=0.24]). Super responders were more 

likely to have IDCM (p<0.001), a reduced baseline LA diameter (45±5mm vs 48±7mm, p=0.022) 

and lower baseline LVEF (33±9% vs 37±7%, p=0.014). A significant reduction in LA diameter 

was noted in the super responders at follow-up assessment (45±5mm vs  42±7mm, p=0.04). On 

multivariate analysis, the presence of IDCM was the only significant predictor of super 

responder status (p=0.008, Figure 5A). Super responders were associated with a significantly 

greater AF control than the rest of the study cohort (89% vs. 61% in LVEF improvement<15%, 

p<0.001, Figure 5B).  

Twenty-two of 77 patients in the IDCM group, (28.5%) underwent CMR data, of which only 5 

(23%) had late gadolinium enhancement (LGE). All LGE was localized to the mid wall, a 

common association with idiopathic cardiomyopathy11. Two of 24 patients in the KHD group 

underwent CMR data. Both patients had hypertrophic cardiomyopathy with transmural mid 
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wall enhancement. Fifteen patients in the KHD group (62.5%) who did not undergo CMR had 

evidence of a myocardial infarction on echocardiography. 

There was a significant improvement in LVEF in the LGE positive (n=5: 34% to 44%, p=0.03) 

and LGE negative groups n=17: 37.2% to 51.5%, p<0.001). 

 

Mortality 

All cause mortality was significantly higher in the KHD group (17% vs. 1.3%, p=0.002). There 

were 5 deaths in total - 4 deaths in the KHD group and 1 death in the IdCM group. The single 

death in the IdCM group was from an electro-mechanical dissociative (EMD) arrest. In the KHD 

group, one death was an EMD arrest, another from malignancy and remaining two from 

unknown causes. No deaths occurred within 30 days of an index or redo AF ablation procedure. 

 

Discussion 

Catheter ablation offers the potential benefits of restoring sinus rhythm without the deleterious 

effects of antiarrhythmic medications in patients with atrial fibrillation and left ventricular 

dysfunction. However, there is significant variation in procedural outcomes and the impact on 

heart failure symptoms and LV function.  In this multicenter international study, we evaluated 

the outcomes of a cohort of patients with concurrent LV dysfunction and AF undergoing 

catheter ablation stratified according to the presence of known heart disease. Patients with AF 

and an unexplained or IDCM demonstrated: 

1. a significantly higher AF control (82%) compared with known heart disease (50%, 

p=0.0017) at a mean follow up of 3 years;  
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2. a significantly greater improvement in NYHA functional class; 

3. an absolute improvement in LVEF of 14% (p<0.001);compared with 3% in KHD group 

(p=0.25); 

4. a lower total mortality (1.3%) compared with 17% in the KHD group (p=0.002). 

 

Freedom from AF and Structural Heart Disease 

Catheter ablation has become an important strategy for the management of atrial fibrillation in 

heart failure. A large randomized multicenter study did not support a pharmacologic strategy of 

rhythm control over rate control; however, catheter ablation was not included3, 12. Haissaiguerre 

and co-workers reported substantial improvements in heart failure symptoms and LV function 

in 58 patients with an average LVEF or 35±7%, of which 26 patients were categorized as KHD. 

There was no significant difference in multi-procedural freedom of AF at an average of 12±7 

months post ablation to those with ‘dilated cardiomyopathy alone’ (73% vs. 81%, p=0.46)13. 

Further single-center studies have reported on the efficacy of catheter ablation in patients with 

atrial fibrillation and LV dysfunction; however, the impact of structural heart disease on 

outcome has been limited by small numbers or excluding patients with KHD and inconsistent 

definitions4, 5, 10, 14. A meta-analysis of AF ablation outcomes in the heart failure population 

included 1838 patients from 26 studies and reported a reduction in AF recurrence in patients 

free of known heart disease6. The present multicenter study is consistent with the findings from 

the earlier meta-analysis in that patients with an idiopathic cardiomyopathy who underwent AF 

ablation had a significantly higher freedom from AF. However, the present study has some 

important differences. First, the study population included a greater proportion of persistent 

(78% vs 55%) and longstanding persistent AF patients (47% vs 5%) compared with the meta-

analysis. Second, the meta-analysis reported studies with a conventional definition of AF 

recurrence (documented > 30 seconds of AF or atrial tachycardia) and found increased 
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recurrence in patients with KHD. The present study applied a definition of AF control defined as 

greater than 90% reduction in AF burden15-17. Last, significant improvements in heart failure 

symptoms and LV function were demonstrated compared with KHD group.  

 

Functional Improvement 

Functional improvement following AF ablation in the heart failure population is well established 

and proportional to the maintenance of sinus rhythm4, 5, 7. Although earlier studies have 

demonstrated improvements in NYHA functional class4, 13 and quantitative functional capacity4, 5 

post AF ablation, the impact of LV dysfunction etiology has not been determined. Nedios et al 

reported an attenuated improvement in NYHA class post catheter ablation in 26 patients with 

coronary artery disease between those with and without regional wall motion abnormalities15. 

To our knowledge the present study is the first to report a significant difference in functional 

status improvement in patients with idiopathic CM compared with known KHD. 

 

Improvement in Left Ventricular Ejection Fraction 

Several studies have demonstrated significant improvements in LVEF following AF ablation, 

particularly in patients with no known cause of cardiomyopathy4, 5, 18-21, although few have 

sought specifically to evaluate the population with KHD. Hsu et al found patients with 

‘concurrent structural heart disease’ had significant improvements in LVEF post ablation 

although to a significantly lesser extent than those without (16±14% vs. 24±10%, p=0.007 for 

comparison)13. Nedios et al reported that the presence of structural heart disease was not a 

significant multivariate predictor of LVEF improvement post ablation, particularly in those with 

regional wall motion abnormalities15. The magnitude of improvement in LV function is 
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predominantly determined by the long-term maintenance of sinus rhythm, rather than other HF 

therapy10, 13, 15. The present study found no significant improvement in LVEF in patients post AF 

ablation with KHD. 

The findings from the subgroup of patients who underwent CMR suggests that the presence of 

LGE may have a role in predicting LV recovery following catheter ablation in patients with 

IDCM, however the study was underpowered to draw meaningful conclusions.  

 

Atrial and Ventricular Remodeling in Cardiomyopathy Post AF ablation 

The physiological relationship between AF and HF is complex. Kalman and colleagues 

demonstrated that advanced atrial electrical and structural remodeling is present in patients 

with LV dysfunction22. In patients diagnosed with an idiopathic cardiomyopathy in which an 

arrhythmia mediated mechanism is in fact responsible for the LV dysfunction, improvement in 

LVEF following the restoration of sinus rhythm may be followed by reverse ventricular and 

atrial remodeling. KHD may be associated with progressive irreversible replacement fibrosis in 

the ventricular myocardium, irrespective of cardiac rhythm. Replacement fibrosis can be 

quantified by the extent of late gadolinium enhancement (LGE) on cardiac MRI and is associated 

with poor recovery of LV function23, in addition to adverse cardiac events and prognosis. 

Similarly, fibrosis in the setting of other SHD such as hypertrophic cardiomyopathy24 and severe 

valve disease25 has been described and limits reverse remodeling. Persisting left ventricular 

dysfunction maintains elevated atrial pressure and chronic stretch likely explains the 

vulnerability to AF recurrence. A distinct pattern of mid wall replacement fibrosis is often 

present in IDCM and can predict LVEF recovery26. Ling et al have previously demonstrated that 

the absence of MRI detected fibrosis in patients with IDCM can predict LV remodeling post AF 

ablation20. 
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Mortality 

The finding of a significant difference in mortality between the groups should be interpreted 

with caution given small numbers and limited details regarding the nature of the deaths. The 

mortality demonstrated in the KHD group may reflect the attributable mortality in a HF 

population with significant co-morbidities whose LVEF remains essentially unaltered over 

several years27. Nonetheless, the anticipated mortality in the IDCM with AF of 10-30%3 over the 

follow-up period was well above that demonstrated in this study (1.7%), in which 85% of 

patients had some improvement in LVEF, with nearly half of these normalizing LVEF over the 

period. The impact of AF ablation on long-term mortality in the heart failure population remains 

the focus of an ongoing international randomized controlled trial28.   

 

Limitations 

This is a retrospective study with inherent limitations of this study design. We await with 

interest the outcome of large randomized controlled trials in this area such as CASTLE AF28. As 

with earlier studies there is a selection bias, as only patients referred for AF ablation were 

included. As such, this heart failure population may not be truly reflective of the wider heart 

failure population and, as such, the findings in this study may not be applicable to the broader 

heart failure population. The proportion of implantable devices capable of continuous atrial 

monitoring for the detection of atrial arrhythmia were significantly higher in the KHD group 

(42% vs 18%, p=0.018). However, there was no significant difference between the primary 

endpoint of AF control when comparing those with and without atrial monitoring (atrial 

monitor (n=54) vs no atrial monitor (n=47); 78% vs 70%, p=0.38), across the cohort. Given the 
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limited number of patients with AF control in the KHD group, no definitive conclusion can be 

made regarding the impact of AF ablation on LVEF improvement in this patient population. 

 

Conclusion 

The presence of KHD contributing to LV dysfunction is associated with a reduction in the 

maintenance of sinus rhythm post ablation, functional improvement and improvement in LVEF. 

Conversely, the absence of KHD identifies a HF population who receive greater benefit from 

catheter ablation for AF and should be strongly considered. 
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Tables and Figures 

Table 1: Baseline Patient Characteristics 

Variable Idiopathic CM (n=77) Known HD (n=24) P value 

Age 55 ± 11 61 ± 7 P=0.005 

Gender (% male) 91% (70) 80% (19) P=0.15 

HTN 47% (36) 63% (15) P=0.19 

T2DM 10% (8) 21% (5) P=0.19 

Previous CVA (%) 1.3% (1) 8.3% (2) P=0.08 

Average LVEF (%) 36 ± 8 35 ± 8 P=0.59 

Average NYHA class 2.3±0.7 2.5±0.3 P=0.30 

Sleep apnea 5% (4) 4% (1) P=0.83 



 

 

 

This article is protected by copyright. All rights reserved. 

 

24 

BMI (kg/m
2
) 

30 ± 5 29 ± 5 P=0.38 

LA diameter (mm) 46 ± 6 49 ± 8 P=0.06 

LA area (mm
2
) 

31 ± 7 33 ± 9 P=0.38 

Average CHADS2 1.6±0.7 2.0±0.8 P=0.016 

Median CHADS2 2 2 P=NS 

Amiodarone Rx 31% (24) 54% (13) P=0.04 

Duration of follow-up 

(months) 

35 ± 22 33± 19 P=0.62 

Sx to procedure (months) 41 ± 46 37 ± 23 P=0.69 

Persistent AF 78% (60) 79% (19) P=0.88 

Longstanding PeAF 47% (36) 62.5% (15) P=0.18 

Duration of cont. AF pre-AF 

ablation (PeAF) 

27 ± 44 32 ± 21 P=0.64 

Average resting HR at time of 

LV assessment (bpm) 

89 ± 20 83 ± 21 P=0.34 

ICD implanted 9.1% (7) 38% (9) p<0.001 

Any implantable recording 

device 

22% (17) 50% (12) p=0.008 

Implantable device with 

atrial monitoring (ILR or 

atrial lead) 

18% (12) 42% (7) p=0.018 



 

 

 

This article is protected by copyright. All rights reserved. 

 

25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Procedural Characteristics of the Study Population 

AF & HF co-diagnosed 49% (38) 17% (4) p=0.004 

Variable Idiopathic CM (n=77) Known HD group (n=24) P value 
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No. of procedures 1.6 ± 0.75 1.8 ± 0.9 P=0.13 

Right PV isolation 99% (76) 100% (24) P=0.57 

Left PV isolation  100% (77) 100% (24) P=NS 

Any substrate modification 77% (59) 83% (20) P=0.49 

Roof line 73% (56) 75% (18) P=0.87 

Inferior Line 58% (45) 50% (12) P=0.33 

Posterior wall isolation 56% (43) 50% (20) P=0.59 

Mitral line 23% (18) 21% (5) P=0.70 

CAFE ablation 35% (27) 46% (11) P=0.07 

CTI 52% (40) 46% (11) P=0.77 

Intra-procedure DCR 61% (47) 67% (16) P=0.85 

SR at case end 95% (73) 96% (23) P=0.80 
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Table 3: Comparison of LVEF Outcomes in the IDCM Group – Stratified by Resting Baseline 

Heart Rate  

 

 

 

 

 

 

 

 

 

 

 

 

Group n Average 

HR 

NYHA class Palpitations  Baseline 

(BL) LVEF 

Follow-up 

(FU) LVEF 

P value 

(BL vs FU) 

Absolute 

% 

change 

A. IDCM (HR 

≥100bpm) 

23 112 ± 14 

bpm 

2.5 ± 0.7 61% 33.3 ± 10.4% 49.4 ± 

11.7% 

P<0.001 16.1% 

B. IDCM (HR 

<100bpm) 

54 77.1 ± 

11.1 

bpm 

2.2 ± 0.6 71% 37.4 ± 6.2% 50.9 ± 

10.6% 

P<0.001 13.5% 

P value (A vs 

B) 

 P<0.001 P=0.10 P=0.25 P=0.05 P=0.64   
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Figure 1: Patient Selection Flow Chart 

 

Figure 1: Consort diagram indicating the development of the study population. LVEF = 

left ventricular ejection fraction, UK = United Kingdom, KHD = known heart disease, 

IdCM = Idiopathic cardiomyopathy, MI = myocardial infarction, HCM = hypertrophic 

cardiomyopathy. 
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Figure 2: AF Control by Etiology

 

Figure 2: AF control by cardiomyopathy etiology. IDCM = idiopathic cardiomyopathy, 

KHD = known heart disease. 

 

 

 

 

 

 

 

30%'

40%'

50%'

60%'

70%'

80%'

90%'

IDCM'group' KHD'group'

82%'

50%'

AF'Control'by'E#ology'

P
e
rc
e
n
ta
ge
'o
f'
p
a#

e
n
ts
'

Figure'2'

P=0.0017'–'Univariate'
P=0.033'–'Mul#variate''



 

 

 

This article is protected by copyright. All rights reserved. 

 

30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: NYHA Functional Class Pre and Post Ablation 
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Figure 3: NYHA functional class before and after AF ablation. NHYA = New York Heart 

Association, IDCM = idiopathic cardiomyopathy, KHD = known heart disease. 
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Figure 4: Left Ventricular Ejection Fraction Pre and Post Ablation 

 

Figure 4: Average LVEF pre and post ablation for each etiology. LVEF = left ventricular 

ejection fraction, IDCM = idiopathic cardiomyopathy, KHD = known heart disease. 

 

 

 

 

!

Idiopathic'group' Known'HD'group'

p<0.001' p=0.25'

LeO'Ventricular'Ejec#on'Frac#on''
Pre'and'Post'Abla#on''

Figure'4'



 

 

 

This article is protected by copyright. All rights reserved. 

 

33 

 

 

 

 

 

 

 

 

 

 

Figure 5A: Super responders and Non-super responders by eitiology 
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Figure 5A: The proportion of each etiology in super-responders (absolute LVEF 

improvement > 15%) and non-super responders. LVEF = left ventricular ejection 

fraction, IDCM = idiopathic cardiomyopathy, KHD = known heart disease. 
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Figure 5B: AF Control – Super responders vs Non-super responders 
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Figure 5B: A comparison of AF control at final follow-up in super responders and non-

super responders  
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