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Abstract

Aims—To investigate the association of cardiac resynchronization therapy (CRT) on outcomes 

among participants with and without a history of atrial fibrillation (AF).

Methods—Individual-patient-data from four randomized trials investigating CRT-Defibrillators 

(COMPANION, MADIT-CRT, REVERSE) or CRT-Pacemakers (COMPANION, MIRACLE) 

were analyzed. Outcomes were time to a composite of heart failure hospitalization (HFH) or all-

cause mortality or to all-cause mortality alone. The association of CRT on outcomes for patients 

with and without a history of AF was assessed using a Bayesian-Weibull survival regression model 

adjusting for baseline characteristics.

Results—Of 3,964 patients included, 586 (14.8%) had a history of AF; 2,245 (66%) were 

randomized to CRT. Overall, CRT reduced the risk of the primary composite endpoint (Hazard 

ratio [HR]: 0.69, 95% Credible Interval [CI]: 0.56–0.81). The effect was similar (posterior 

probability of no interaction = 0.26) in patients with (HR: 0.78, 95% CI: 0.55–1.10) and without 

a history of AF (HR: 0.67, 95% CI: 0.55–0.80). In these four trials, CRT did not reduce mortality 

overall (HR: 0.82, 95% CI: 0.66–1.01) without evidence of interaction (posterior probability of no 

interaction = 0.14) for patients with (HR: 1.09, 95% CI: 0.70–1.74) or without a history of AF 

(HR: 0.70, 95% CI: 0.60–0.97).

Conclusion—The association of CRT on the composite endpoint or mortality was not 

statistically different for patients with or without a history of AF, but this could reflect inadequate 

power. Our results call for trials to confirm the benefit of CRT recipients with a history of AF.

Keywords

Atrial fibrillation; heart failure; cardiac resynchronization therapy; CRT; trial; patient-level data; 
post hoc analysis

Introduction

Since 2001, several landmark trials have shown the benefits of cardiac resynchronization 

therapy (CRT) for appropriately selected patients with heart failure (HF) (1–5). However, 

atrial fibrillation or atrial flutter (AF) precludes coordination of atrio-ventricular contraction 
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and may reduce the percentage of beats with effective biventricular pacing (6). Previous 

randomized trials of CRT included few patients in AF at randomization but most trials did 

include patients with a prior history of AF (1–5). Subgroup analysis has suggested that 

patients with a history of AF may not benefit from CRT (7).

Patients with a history of AF are at greater risk of further episodes, which may reduce 

or abolish the benefits of CRT. The evidence that CRT is effective in patients with AF is 

limited to observational data (8–11). In spite of this, administrative records and registries 

consistently show that up to 26% of patients who receive CRT have some form of AF (12). 

More evidence that CRT is effective for patients with a history of or actually in AF is clearly 

needed; this issue has been deemed to be of the highest importance by thought leaders(13).

In an individual-patient-data meta-analysis of four clinical trials of CRT-Defibrillators or 

CRT-Pacemakers that included patients with data on history of AF or flutter, we now 

describe the characteristics of patients with and without a history of AF (persistent, 

paroxysmal or atrial flutter) and determine whether the effect of CRT on morbidity and 

mortality varies according to a history of AF.

Methods

This analysis was a part of a National Heart, Lung, and Blood Institute funded project 

exploring evidence gaps in CRT.

Data sources

Prospective trials of CRT for patients with HF were considered for this analysis 

(2,4,5,14–19). The Resynchronization–Defibrillation for Ambulatory Heart Failure (RAFT), 

Multicenter InSync ICD Randomized Clinical Evaluation (MIRACLE ICD) Multicenter 

InSync ICD II (MIRACLE ICD II), and Biventricular versus Right Ventricular Pacing 

in Heart Failure Patients with Atrioventricular Block (BLOCK HF) Trial (18) were 

excluded because they either did not report prior history of AF or they excluded 

patients with AF altogether (5,16,17). It was not possible to obtain data from CARE-HF 

or European patients in REVERSE due to data-privacy regulations. Patient-level data 

from the following four prospective trials of CRT were combined: The Comparison of 

Medical Therapy, Pacing, and Defibrillation in Heart Failure (COMPANION) trial (2), 

Multicenter Automatic Defibrillator Implantation Trial with Cardiac Resynchronization 

Therapy (MADIT-CRT) (4), REsynchronization reVErses Remodeling in Systolic Left 

vEntricular Dysfunction (REVERSE) trial (14), and Multicenter InSync Randomized 

Clinical Evaluation (MIRACLE) (15). A full list of trial characteristics can be found in 

Supplementary Table 1.

Other exclusion criteria included missing data on left ventricular ejection fraction (LVEF) 

or QRS duration, LVEF >35% or QRS duration <120 ms and patients with unclear data 

on QRS morphology - for example being registered as having both left bundle branch 

block (LBBB) and right bundle branch block (RBBB), patients with AF at the time of 

randomization, and patients with missing data on AF. The trial flowchart is shown in Figure 

1.
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All original trials obtained the approval of institutional review committees, and all enrolled 

patients provided informed consent. The current analysis was approved by the Duke 

Institutional Review Board.

Trial population and covariates

All trials (COMPANION, MADIT-CRT, MIRACLE, and REVERSE trial) required patients 

to be in sinus rhythm at enrollment. For MADIT-CRT extended follow-up data was included. 

The different trial definitions of a prior history of AF or flutter are shown in Supplemental 

Table 2. The MIRACLE trial included patients with a history of paroxysmal AF (however 

1 permanent AF was excluded), the MADIT-CRT trial included patients with a history of 

non-chronic AF (both paroxysmal and persistent) and atrial flutter. The COMPANION trial 

included patients with a history of paroxysmal AF or atrial flutter. The REVERSE trial 

included patients with a history of paroxysmal AF and persistent AF. Additional variables 

of interest included diabetes, hypertension, ischemic cardiomyopathy, creatinine level (mg/

dl), LVEF, NYHA class, QRS duration and QRS morphology, presence of an ICD, use of 

diuretics, and rate- and rhythm controlling drugs.

Outcomes

Outcome data were captured by each individual trial. The primary outcome for this analysis 

was the combined endpoint of time to heart failure hospitalization (HFH) or to all-cause 

mortality. The secondary outcome was time to all-cause mortality. Incident AF was not 

captured.

Statistical Analyses

Baseline was defined as the time of randomization. Baseline characteristics were compared 

between participants with and without a prior history of AF using a t-test that allows for 

heteroscedasticity if the covariate was numerical or using a chi-square test for homogeneity 

if it was categorical. Baseline characteristics were similarly compared between participants 

receiving and not receiving CRT within each subgroup defined by history of AF.

The unadjusted association (all-cause mortality/HFH-free survival, survival time) between 

CRT versus no CRT within each subgroup (with and without a history of AF) is presented 

using Kaplan-Meier survival curves and compared using the log-rank test. The proportional 

hazard assumption was verified for each model via the scaled Schoenfeld residuals from 

the corresponding adjusted Cox proportional hazard mixed effects model with a random 

baseline hazard function and a random treatment effect at the trial level.

The adjusted association between CRT versus no CRT for all outcomes for patients with 

AF and without a history of AF was assessed using a Bayesian-Weibull survival regression 

model with random effects terms for the trial-specific treatment effects, baseline hazard 

functions, and interactions between history of AF and CRT (20). CRT hazard ratio estimates 

are presented with 95% credible intervals (CI). All analyses were adjusted for selected 

baseline characteristics (age, sex, NYHA class, ejection fraction, QRS width, presence of 

LBBB, diabetes, hypertension, ischemic heart disease, use of antiarrhythmic drugs, use 

of beta-blockers, use of angiotensin-converting enzyme inhibitor or angiotensin receptor 
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blocker, and the presence of an ICD). To evaluate if the CRT hazard ratio differs between 

patients with and without a history of AF, we computed the 2-sided posterior probability 

that the mean of the interaction term between CRT and AF is zero (null interaction). All 

priors are non-informative. The priors used for the fixed effects and the mean components 

of the random effect distributions were normal distributions, the priors for the variance 

components of the random effect distributions were half-normal distributions, and the prior 

for the shape parameter of the Weibull model was a log-normal distribution. Similar models 

were fitted to assess the CRT association with the composite outcome of HFH and all-cause 

mortality and all-cause mortality individually. The adjusted relationship (adjusted hazard 

ratios) between CRT versus no CRT within each subgroup (with and without AF) is shown 

using forest plots. Finally, a subgroup analysis including only patients randomized to CRT 

was conducted by presence of history of AF.

Results

A total of 3964 patients were included, 586 (14.8%) of whom had a history of AF. All of 

them had a history of paroxysmal or persistent AF. Of patients with a history of AF, 397 

(68%) were assigned to CRT. During a median follow-up of 20.8 months (IQR 11.4 – 37.1 

months), a total of 818 patients were hospitalized for HF and 528 patients died.

Baseline Characteristics

Compared with patients with no AF, patients with a history of AF were older (median [IQR] 

age 70 [62 – 76] years versus 65 [57 – 72], p<0.001 years), were more often men (82% 

versus 70%, p<0.001), had a higher proportion of ischemic heart disease (68% versus 53%, 

p<0.001), and a lower baseline glomerular filtration rate (GFR) 65 ml/min/1.73m2 versus 70 

ml/min/1.73m2 p<0.001). Patients with a history of AF also had worse NYHA class (NYHA 

IV, 10% versus 6%), and statistically lower but clinically similar LVEF (25% versus 27%, 

p<0.001) (Table 1) than patients with no history of AF.

Baseline characteristics by history of AF and randomization (CRT versus no CRT) are 

shown in Table 2. For patients with a history of AF, most baseline characteristics were 

similar for those assigned to CRT or control (no CRT). Among patients with a history of AF, 

compared with patients with no CRT, patients in the CRT group were more likely to have an 

ICD (64% assigned to CRT, 52% assigned no CRT, p=0.005) and to have worse NYHA class 

(NYHA III, 54% for CRT patients versus 38% for controls, p<0.001).

For patients without AF, most baseline characteristics were evenly distributed, except for 

patients on digoxin (52% for the CRT group, 46% for the no-CRT group, p<0.001).

Outcomes

The HRs for all outcomes and the interaction terms are shown in Table 3. For the overall 
population, CRT was associated with a significantly longer time to HFH or all-cause 

mortality (adjusted HR: 0.69, 95% CI: 0.56 – 0.81, p<0.001) but was not significantly 

associated with a longer time to all-cause mortality (adjusted HR: 0.82, 95% CI: 0.66 – 1.01, 

p=0.067).
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For patients without a history of AF, the association of CRT with longer time to HFH or 

all-cause mortality (adjusted HR: 0.67, 95% CI: 0.55 to 0.80, p<0.001) and longer time to 

all-cause mortality (adjusted HR: 0.76, 95%CI: 0.60–0.97, p=0.024) were both statistically 

significant.

For patients with a history of AF, the association of CRT with a longer time to HFH or 

all-cause mortality (adjusted HR: 0.78, 95% CI: 0.55 to 1.10, p=0.17) and a longer time 

to all-cause mortality (adjusted HR: 1.09, 95%CI: 0.70–1.74, p=0.70) was not statistically 

significant. The interaction (estimate shown as a ratio of HRs) between AF and CRT was 

not significant for any of the outcomes (p=0.26 for the combined endpoint and p=0.14 for 

all-cause mortality suggesting that CRT may not result in different outcomes based on the 

presence or absence of a history of AF.

The HRs with 95% CI for each trial included for the overall population, and for those with 

and without a history of AF are shown in Figure 3 for time to the combined endpoint and in 

Figure 4 for the endpoint of time to all-cause mortality alone.

Subgroup analysis

In the subgroup analysis, we analyzed the outcomes in patiens with and without a history 

of AF in those assigned to CRT (n=2642) (Table 4). In CRT recipients, a history of AF was 

associated with a significantly shorter time to HFH and all-cause mortality (HR 1.43, 95% 

CI: 1.15–1.78, p=0.007) and a similar significantly shorter time to all-cause mortality (HR 

1.45 95% CI: 1.09–1.99, p=0.013).

Discussion

In this first-to-date individual patient-level data meta-analysis of four clinical trials of 

CRT in patients with and without a history of AF, we found that 1) few patients were 

reported to have a history of AF, and these patients were older and had a higher number of 

comorbidities than those without AF; 2) overall and in patients without a history of AF, CRT 

was associated with increased time to HFH or mortality; 3) For patients with a history of 
AF, CRT was not associated with improved outcomes; however, there was no statistically 

significant interaction between CRT and a history of AF for any outcome suggesting that 

CRT may not result in different outcomes based on the presence or absence of a history of 

AF, and 4) in patients with a CRT, a history of AF appeared to be associated with worse 

outcomes.

According to the European CRT survey, 54.5% of patients upgraded to CRT and 26% 

of de novo CRT implants are in patients with AF (12,21). In addition, paroxysmal atrial 

tachyarrhythmias have been found in up to 20% of CRT recipients (22). Therefore, patients 

with AF or a history of AF constitute a large group for whom little data on CRT efficacy are 

available. Not surprisingly, and consistent with previous trials, our meta-analysis indicates 

that CRT patients with AF are older and have more comorbidities including ischemic heart 

disease and worse kidney function, than those without AF (23). That patients with AF are 

older and have more comorbidities may mitigate any potential benefit from CRT in heart 

failure. We did not find a significant association between CRT and outcomes in patients 
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with a history of AF (Table 3). However, even in this meta-analysis of 4 clinical trial, we 

only had 14.8% patients with a history of AF and thus may have lacked power to discern 

CRT benefit in this cohort. However, some trials have shown patients with permanent AF 

benefit from CRT. For example, the MUSTIC (MUltisite STimulation In Cardiomyopathies) 

AF trial, which recruited 59 patients with HF and a broad QRS, permanent AF and a 

bradyarrhythmic indication for RV pacing, showed a significant sustained improvement in 

exercise tolerance (as measured by 6-minute walk distance and VO2 uptake) with CRT 

compared with RV pacing alone [24]. In a post-hoc analysis of the Resynchronization for 

Ambulatory Heart Failure Trial (RAFT), patients with permanent AF and CRT-Defibrillator 

had a trend towards a lower risk of HFH when compared with those receiving implantable 

cardioverter defibrillator (ICD) alone (HR 0.58; 95% Confidence Interval 0.38 – 1.01; p = 

0.052).

For CRT recipients with prior history of AF, the data are also scarce, and no randomized trial 

has yet compared patients with a history of AF with and without CRT. A subgroup analysis 

from the COMPANION trial, which was also part of the present meta-analysis, showed that 

patients with a history of AF (n=293) did not derive significant benefit from CRT in relation 

to time to mortality or HFH (HR 1.16 (95% CI: 0.83 to 1.63); (p=0.38) compared with those 

without CRT [7]. Like our analysis, the COMPANION substudy did not have sufficient 

power to show a clear treatment effect of CRT in patients with history of AF.

Previous meta-analyses have shown conflicting results in patients with AF. One meta-

analysis of retrospective studies suggested that CRT benefit may be attenuated in patients 

with AF (9). The Spanish Atrial Fibrillation and Resynchronization [SPARE] Trial, a large 

retrospective trial, found no differences in clinical response and LV remodeling between 

patients with sinus rhythm and patients with AF; however, AF was a significant risk factor 

for heart failure related mortality (24). A previous non case-based meta-analysis conducted 

more than a decade ago showed no significant mortality-difference by CRT at 1-year follow-

up between patients with and without AF (8). Others have reported higher mortality in 

CRT recipients with AF than those without AF (9) (25,26). To summarize, the evidence for 

clinical benefit of CRT in patients with AF is conflicting.

There are several reasons why effectiveness of CRT in patients with a history of AF may 

be reduced. Firstly, AF is generally associated with poorer outcomes in patients with 

HF regardless of CRT. The reasons for this include loss of atrial systole and decreased 

cardiac output (27). Secondly, for CRT recipients, AF has detrimental negative effect on 

biventricular pacing percentage which is associated with poorer outcomes and a higher 

spontaneously conducted ventricular rates leading to deterioration of LV function (28,29). 

A recent retrospective study confirmed the importance of biventricular pacing percentage in 

patients with AF such that biventricular pacing percentage ≤98% had a higher risk of heart 

transplantation or all-cause mortality whereas patients with AF and a biventricular pacing 

percentage >98% did not diminish CRT benefit compared with patients without AF (30). 

Interestingly, other studies have found that even when biventricular pacing exceeds 98% in 

patients with AF compared to sinus rhythm, worse outcomes are still observed indicating 

other potential deteriorating factors in AF (29). We speculate if such factors could be the 

overestimation of the degree of effective biventricular pacing in patients with AF and CRT 
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therapy (31). Unfortunately, biventricular pacing percentage was not available in our study. 

Hence, in this study we can only speculate upon the relative contribution of biventricular 

pacing to our results. Additionally, more patients with a history of AF were treated with 

anti-arrhythmic drugs which may have also negatively influenced outcomes. It is possible 

that the non-significant association between history of AF and CRT outcomes could be due 

to the number of patients with a history of AF in the study was relatively small (n=586), 

limiting the power to detect a statistically significant improvement in outcomes among 

patients with a history of AF.

Overall, randomized data regarding CRT in patients with heart failure and a history of AF 

are sorely needed to provide evidence on the role of CRT in this growing patient population.

Strengths and limitations

To our knowledge, this is the largest study of patients with a history of AF and CRT 

using patient-level data from clinical trials of CRT. We also included patients across all 

NYHA classes. However, several limitations are noteworthy. Firstly, the number of patients 

with a history of AF was still relatively small, limiting the statistical power of analyses 

of all outcomes. There were also no available data on rhythm monitoring, AF burden, 

biventricular pacing percentage, or frequency of AV junction ablation after randomization, 

nor AF burden pre-randomization, limiting our ability to delineate the specific association 

of having a history of AF with outcomes. Patients with permanent AF were not included, 

and all included patients were in sinus rhythm at the time of enrollment. The control group 

(no CRT) included both pharmacotherapy and ICDs and therefore had some heterogeneity. 

Finally, this was a post hoc analysis, and it is possible that unmeasured confounders across 

trials could have impacted the associations of interest.

Conclusions

In this first patient-level meta-analysis of clinical trials of CRT with and without a history 

of AF, there is evidence of benefits of CRT in the overall population in relation to time 

to HFH and mortality. The interaction between a history of AF, CRT, and outcomes was 

not statistically significant, demonstrating overall similar CRT benefit among patients with 

versus without a history of AF. However, due to small number of patients included with 

history of AF, the power to detect a statistically significant improvement in outcomes among 

patients with AF was limited. This uncertainty regarding history of AF and CRT benefit calls 

for randomized trials to evaluate the treatment effect of CRT in patients with a history of AF.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Flowchart of inclusion
Flowchart of inclusion and exclusions of the trial.

LVEF; left ventricular ejection fraction, RV; right ventricle, LBBB; left bundle branch block, 

RBBB; right bundle branch block, AF; atrial fibrillation.
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Figure 2. Kaplan-Meier curves for all outcomes.
A. Kaplan-Meier survival curves for the combined endpoint of time to HFH or all-cause 

mortality in patients with and without a history of AF stratified by CRT treatment (blue line: 

CRT, red line: No CRT). B. Kaplan-Meir survival curves for time to all-cause mortality in 

patients with and without a history of AF stratified by CRT treatment. The Kaplan-Meier 

survival curves and log-rank tests are for unadjusted analyses.
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Figure 3. Forest plot for time to heart failure hospitalization or all-cause mortality.
Hazard ratios with 95% credible interval for heart failure hospitalization or all-cause 

mortality for all three subgroups and for each individual trial. A: overall population. B: 

Patients with a history of AF. C: Patients without AF.
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Figure 4. Forest plot for time to all-cause mortality.
Hazard ratios with 95% credible interval for all-cause mortality for all three subgroups and 

for each individual trial. A: overall population. B: Patients with a history of AF. C: Patients 

without AF.
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Table 1.

Baseline characteristics by history of AF

Characteristics History of AF (N = 586) No AF (N = 3,378) P value†

CRT recipient 397 (68%) 2,245 (66%) 0.5

ICD recipient 352 (60%) 2,227 (66%) 0.006

Median age, years (IQR) 70 (62, 76) 65 (57, 72) <0.001

Men 479 (82%) 2,356 (70%) <0.001

Diabetes 193 (33%) 1,178 (35%) 0.4

Hypertension 317 (54%) 1,929 (57%) 0.2

Ischemic heart disease 401 (68%) 1,786 (53%) <0.001

GFR, ml/min/1.73m2* (IQR) 65 (50, 78) 70 (57, 85) <0.001

LVEF, % (IQR) 25 (20, 30) 27 (21, 30) <0.001

NYHA <0.001

  I 40 (7%) 251 (7%)

  II 201 (34%) 1,501 (44%)

  III 287 (49%) 1,418 (42%)

  IV 58 (10%) 208 (6%)

QRS duration, ms (IQR) 160 (142, 176) 160 (142, 172) 0.084

LBBB 396 (68%) 2,440 (72%) 0.021

Anti-arrhythmic¥ 115 (39%) 78 (4%) <0.001

RAS-inhibitor 517 (88%) 3,154 (93%) <0.001

Beta-blocker 386 (66%) 2,759 (82%) <0.001

Digoxin 319 (54%) 1,692 (50%) 0.052

Diuretics 514 (88%) 2,742 (81%) <0.001

Summaries presented as in median (IQR), or n (%).

*
Information available only for 1,982 patients.

¥
Information available only for 2,542 patients.

†
t-test or Pearson’s Chi-squared test.

AF: atrial fibrillation, CRT: cardiac resynchronization therapy, ICD: implantable cardioverter defibrillator, LBBB: left bundle branch block, LVEF: 
left ventricular ejection fraction, NYHA: New York Heart Association, RAS: renin-angiotensin system. SD: Standard deviation. IQR: Interquartile 
range. MS: milliseconds.
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Table 2.

Baseline characteristics by treatment (CRT versus no-CRT) and history of AF

History of AF (N = 586) No AF (N = 3,378)

Characteristics CRT (N = 397) No CRT (N = 189) P value† CRT (N = 2,245) No CRT (N = 1,133) P value†

ICD recipient 254 (64%) 98 (52%) 0.005 1,545 (69%) 682 (60%) <0.001

Median age, years (IQR) 70 (62, 76) 70 (63, 76) 0.9 65 (57, 73) 65 (57, 72) 0.8

Men 334 (84%) 145 (77%) 0.030 1,541 (69%) 815 (72%) 0.049

Diabetes 133 (34%) 60 (32%) 0.6 789 (35%) 389 (34%) 0.7

Hypertension 208 (53%) 109 (58%) 0.3 1,300 (58%) 629 (56%) 0.2

Ischemic heat disease 275 (69%) 126 (67%) 0.5 1,172 (52%) 614 (54%) 0.3

GFR, ml/min/1.73m2* (IQR) 275 (69%) 126 (67%) 0.5 1,172 (52%) 614 (54%) 0.3

LVEF, % (IQR) 25 (20, 30) 27 (21, 30) 0.017 26 (20, 30) 28 (23, 31) <0.001

NYHA 0.001 <0.001

  I 22 (6%) 18 (10%) 148 (7%) 103 (9%)

  II 121 (30%) 80 (42%) 920 (41%) 581 (51%)

  III 216 (54%) 71 (38%) 1,031 (46%) 387 (34%)

  IV 38 (10%) 20 (11%) 146 (7%) 62 (5%)

QRS duration, ms (IQR) 160 (140, 174) 160 (144, 180) 0.3 160 (142, 172) 160 (142, 170) >0.9

LBBB 255 (64%) 141 (75%) 0.012 1,623 (72%) 817 (72%) >0.9

Anti-arrhythmic¥ 65 (39%) 50 (39%) >0.9 44 (3.5%) 34 (3.8%) 0.7

RAS-inhibitor 352 (89%) 165 (87%) 0.6 2,083 (93%) 1,071 (95%) 0.054

Beta-blocker 256 (64%) 130 (69%) 0.3 1,826 (81%) 933 (82%) 0.5

Digoxin 225 (57%) 94 (50%) 0.11 1,176 (52%) 516 (46%) <0.001

Diuretics 356 (90%) 158 (84%) 0.036 1,859 (83%) 883 (78%) <0.001

Summaries presented as median (IQR), or n (%).

*
Information available only for 1,982 patients.

¥
Information available only for 2,542 patients.

†
Welch Two Sample t-test or Pearson’s Chi-squared test.

AF: atrial fibrillation, CRT: cardiac resynchronization therapy, ICD: implantable cardioverter defibrillator, LBBB: left bundle branch block, LVEF: 
left ventricular ejection fraction, NYHA: New York Heart Association, RAS: renin-angiotensin system. SD: Standard deviation. IQR: interquartile 
range.

J Cardiovasc Electrophysiol. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dalgaard et al. Page 18

Table 3.

Primary and secondary outcomes associated with CRT for patients with and without a history of AF

Estimate 95% Credible interval Posterior probability

Time to all-cause mortality or HFH

HR for CRT overall† 0.69 0.56 – 0.81 < 0.001

By AF status¥

HR for CRT in history of AF 0.78 0.55 – 1.10 0.17

HR for CRT in no history of AF 0.67 0.55 – 0.80 <0.001

Ratio of hazard ratios (History of AF/No AF) 1.17 0.83 – 1.64 0.26

Estimate 95% Credible interval Posterior probability

Time to all-cause mortality

HR for CRT overall† 0.82 0.66 – 1.01 0.067

By AF status¥

HR for CRT in history of AF 1.09 0.70 – 1.74 0.70

HR for CRT in no history of AF 0.76 0.60 – 0.97 0.024

Ratio of hazard ratios (History of AF/No AF) 1.45 0.89 – 2.27 0.14

The hazard rate for each outcome in AF subgroups with CRT compared to no CRT. All models are adjusted for age, sex, NYHA class, ejection 
fraction, QRS width, presence of LBBB, diabetes, hypertension, ischemic etiology, use of antiarrhythmic drugs, use of beta-blockers, use of 
angiotensin-converting enzyme inhibitor or angiotensin receptor blocker, and the presence of an ICD

†
Estimates obtained from model with an overall CRT effect.

¥
Estimates obtained from a model CRT effect by AF status (that is a model with an interaction between CRT and AF).

AF: atrial fibrillation, CRT: cardiac resynchronization therapy, HFH: heart failure hospitalization, HR: hazard ratio.
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Table 4.

Primary and secondary outcomes by history of AF in those assigned to CRT (n=2642).

Outcome Total 
events

Events / 
history of AF

Events / No 
AF

HR (history of 
AF/No AF)

95% Credible 
interval

Posterior 
probability

Time to all-cause 
mortality or HFH

689 164 525 1.43 1.15 – 1.78 0.007

Time to all-cause 
mortality

353 93 260 1.45 1.09 – 1.99 0.013

The hazard rate for each outcome in patients with history of AF compared to no history of AF in those assigned to CRT (n=2642). All models 
are adjusted for age, sex, NYHA class, ejection fraction, QRS width, presence of LBBB, diabetes, hypertension, ischemic etiology, use of 
antiarrhythmic drugs, use of beta-blockers, use of angiotensin-converting enzyme inhibitor or angiotensin receptor blocker, and the presence of an 
ICD. AF: atrial fibrillation, CRT: cardiac resynchronization therapy, HFH: heart failure hospitalization, HR: hazard ratio.
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