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Abstract

Background: Catheter ablation for atrial fibrillation (AF) is a proven alternative to
pharmacologic rhythm control in patients with heart failure with reduced ejection
fraction (HFrEF). Whether outcomes differ in patients with heart failure with pre-
served ejection fraction (HFpEF) is of interest.

Methods: Medline, Scopus, and Cochrane Central Register of Controlled Trials were
systematically searched to identify relevant studies. Primary efficacy outcomes of
interest include atrial arrythmia recurrence and repeat ablation. Harm outcomes of
interest include all-cause mortality, all-cause hospitalizations, cardiovascular hospi-
talizations, stroke/transient ischemic attack, and cardiac tamponade.

Results: We included 7 observational studies comprising 2554 patients with HFpEF
who underwent catheter ablation for AF. When comparing patients with HFpEF ver-
sus without HF, there was no significant difference in atrial arrhythmia recurrence
(risk ratio [RR] 1.39; 95% confidence interval [CI] 0.91-2.13), stroke or transient is-
chemic attack (TIA) (RR 0.47; 95% CI 0.03-6.54), or cardiac tamponade (RR 1.20; 95%
Cl10.12-12.20). When comparing patients with HFpEF versus HFrEF, there was no sig-
nificant difference in atrial arrhythmia recurrence (RR 1.12; 95% Cl 0.92-1.37), repeat
ablation (RR 1.19; 95% Cl 0.74-1.93), all-cause mortality (RR 0.87; 95% Cl 0.67-1.13),
all-cause hospitalizations (RR 1.10; 95% Cl 0.94-1.30), cardiovascular hospitalizations
(RR 0.83; 95% Cl 0.69-1.01), stroke or TIA (RR 0.81; 95% Cl 0.29-2.25), or cardiac
tamponade (RR 0.98; 95% CIl 0.19-5.16).

Conclusions: Non-randomized studies suggest that catheter ablation for AF in pa-
tients with HFpEF is associated with similar arrythmia-free survival and safety profile

when compared to patients with HFrEF or without heart failure.
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1 | INTRODUCTION

Atrial fibrillation (AF) is the most common sustained arrhyth-
mia in clinical practice and is associated with an increased risk
of stroke, heart failure (HF), and mortality.)® Due to its global
disease burden and projected increase in prevalence, it poses a
significant healthcare issue.* Patients with concurrent AF and HF
have particularly poor outcomes.’ Effective management of AF
can mitigate this. In recent years, there exists a growing interest
in shifting from rate control approaches to rhythm control strat-
egies relatively early in the disease course. Landmark trials have
demonstrated the safety and efficacy of catheter ablation (CA)
for AF patients.6'9

In select patients with AF and HF with reduced ejection frac-
tion (HFrEF), studies have demonstrated reduced AF recurrence,
as well as improvements in mortality and hospitalization rates with
CA.>1%1 Guidelines have provided Class |Ib recommendation for CA
in symptomatic AF patients who have HFrEF.*2 However, evidence
for outcomes of CA in patients with HF with preserved ejection
(HFpEF) is limited to a few retrospective studies.’®™*> The objective
of this meta-analysis is to assess the efficacy and safety of CA in
patients with AF and HFpEF.

2 | METHODS

2.1 | Datasources and search strategy

This systematic review and meta-analysis was reported according
to the Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) guidelines.16 Medline, Scopus, and Cochrane
Central Register of Controlled Trials were searched from database
inception through March 2021 using the following combination of
keywords: heart failure OR heart failure with preserved ejection
fraction OR congestive heart failure OR HFpEF AND atrial fibrilla-
tion AND catheter ablation. Only articles with available abstracts
and free full text were included. Language was restricted to English.
We also searched trial registries, www.clinicaltrialresults.org, www.
clinicaltrials.gov, abstracts, and presentations from major cardiovas-
cular proceedings. All citations retrieved from the search were trans-
ferred to EndNote X7.5 (Thompson ISl ResearchSoft) Reference
Manager and duplicates were removed.

2.2 | Study selection

All citations were screened by two reviewers (MUS, JJ). Eligible stud-
ies reported on AF recurrence, CA procedure characteristics, and
CA procedure complications in patients with HFpEF and AF. We in-
cluded randomized and non-randomized studies. Exclusion criteria
included: studies with data on only patients with HFrEF or studies
comparing CA to antiarrhythmic drug (AAD) therapy in patients with
AF and HF.

Patients were identified using AF ablation registries or through
International Classification of Disease, Ninth Revision, Clinical
Modification (ICD 9 CM) codes for AF and CA. Classification of
HFpEF was based on the individual ejection fraction (EF) cutoffs
within each included study. When possible, HFpEF was classified as
patients with HF and ejection fraction (EF) 250% measured by echo-
cardiogram, whereas HFrEF was defined as HF with EF <50%. If a
study used a different EF cutoff for HFpEF, the study's classification
of HFpEF was used.

Main efficacy outcomes of interest were atrial arrythmia recur-
rence and repeat CA. Harm outcomes included all-cause mortality,
all-cause hospitalizations, cardiovascular hospitalizations, stroke/

transient ischemic attacks (TIA), or cardiac tamponade.

2.3 | Data extraction and risk of bias

Two independent reviewers (MUS, JJ) extracted the data on year of
publication, study design, inclusion criteria, primary endpoints, and
follow-up time using a standardized data extraction form. Risk of
bias was assessed using the Modified Newcastle-Ottawa scale for
observational studies, which assesses three domains: patient selec-

tion, comparability, and outcome assessment.?”

The methodological
quality of a study was graded as high or low based on whether the
study had adequate adjustment for confounders, which we judged
to be the most critical domain affecting the outcome of atrial ar-

rythmia recurrence.'®

2.4 | Statistical analysis and certainty
in the estimates

We extracted or calculated a risk ratio (RR) and 95% confidence in-
tervals (Cl) from each study. RR's were pooled using a random effect
model to account for between study variance, independent of es-
timated heterogeneity.?? The [?-statistic was quantified to measure
heterogeneity with values <25%, 50%, and 75% consistent with low,
moderate, and high degrees of heterogeneity, respectively.?® Review
Manager Software v5.4 was used for analysis. p-values <.05 were
considered statistically significant. Certainty in the evidence (i.e.,
confidence in the final estimates) was assessed using the GRADE
approach (Grades of Recommendation, Assessment, Development,
and Evaluation) based on the risk of bias, imprecision, indirectness,

inconsistency, and publication bias.?*

3 | RESULTS

3.1 | Study selection

Of 548 potential articles screened, 7 studies comprising 6692 pa-
tients were included (Figure 51).2371>22-25 Of these, 2554 patients
had HFpEF, 3582 patients had HFrEF, and 556 patients had no HF.
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Eitel et al. divided patients into three groups based on left ventricu-
lar EF (LVEF): HFpEF (LVEF 250%), HF with mid-range LVEF (LVEF
40%-49%) (HFmrEF), and HFrEF (LVEF <40%).} For the purposes
of this meta-analysis, the HFmrEF group in the study by Eitel et al.
was classified as HFrEF. Additionally, Ichijo et al. categorized HFpEF
as LVEF >45% and HFrEF as LVEF <45%.'° The LVEF cutoff of 45%
in Ichijo et al. was used to stratify patients into HFrEF or HFpEF.
Otherwise, an LVEF cut-off of 50% was used for all the remaining
studies to stratify patients. Arora et al. did not mention the EF cutoff
for HFpEF and HFrEF.??

Table 1 summarizes the characteristics of the included studies.
All studies included were observational (non-randomized). Table 2
summarizes the baseline characteristics of included patients. Out of
6692 patients included in this analysis, 2881 were female (43%). The
mean age of the patients included in this analysis was 64.2years.
Patient follow-up ranged between 1-5years with a mean follow-up
duration of 2.6 years.

Age, prior cerebrovascular accident/transient ischemic attack,
hypertension, CHA,DS,VaSc Score, and calcium channel blocker use
were similar between the HFpEF and HFrEF groups. Patients with
HFpEF that underwent ablation were more likely than to be male
(65.9% vs. 48.4%, p<.01), have comorbid coronary artery disease
(50.3% vs. 40.6%, p <.01), and use anti-arrhythmic agents (55.8% vs.
47.6%, p<.01) as compared to those with HFrEF. Those with HFpEF
were also less likely to have paroxysmal AF (37.8% vs. 45.3%, p <.01),
comorbid diabetes (28.7% vs. 32.6%, p<.01), or use beta blocker
therapy (69.3% vs. 77.4%, p <.01).

Table S1 shows the risk of bias assessment. Two studies did not
adjust for confounders and therefore had high risk for confounding
bias.'*!> There was high risk of selection bias in all the seven stud-
ies given the lack of randomization and blinding. We were unable
to statistically evaluate publication bias due to the small number of

included studies.

3.2 | Efficacy and harm outcomes

Tables S2 and S3 summarizes the number and risk ratios of outcome
events. When comparing CA of AF in patients with HFpEF versus
patients without HF, pooled results of the two studies did not iden-
tify any statistical difference in atrial arrythmia recurrence (RR 1.39;
95% C1 0.91-2.13; Figure 1).

When comparing CA of AF in patients with HFpEF versus pa-
tients with HFrEF, pooled results of the 7 studies did not identify any
statistical difference in atrial arrythmia recurrence 2.6years after
catheter ablation (RR 1.12; 95% Cl 0.92-1.37; Figure 2). Similarly,
pooled results of the 4 studies did not identify any statistical differ-
ence in repeat ablation (RR 1.19; 95% CI 0.74-1.93; Figure 2).

When comparing CA of AF in patients with HFpEF versus pa-
tients without HF, pooled results of the two studies did not identify
any statistical difference in stroke/TIA (RR 0.47; 95% CI 0.03-
6.54; Figure 1) or cardiac tamponade (RR 1.20; 95% Cl 0.12-12.20;
Figure 1).

When comparing CA of AF in patients with HFpEF versus those
with HFrEF, pooled results did not identify any statistical difference
in all-cause mortality (RR 0.87; 95% Cl 0.67-1.13), all-cause hospital-
izations (RR 1.10; 95% CI 0.94-1.30), cardiovascular hospitalizations
(RR 0.83; 95% Cl 0.69-1.01), stroke/TIA (RR 0.81; 95% Cl 0.29-
2.25), or cardiac tamponade (RR 0.98; 95% Cl 0.19-5.16) (Figure 3).

3.3 | Sensitivity analysis

The sensitivity analysis of the pooled findings after the exclusion of
the unadjusted data from the studies by Ichijo et al. and Eitel et al.
when comparing HFpEF with HFrEF showed results consistent with
the overall RR of atrial arrythmia recurrence (RR 1.06; 95% Cl 0.84-
1.34) (Figure 52).**1° The Chi-squared test for sub-group differences
was also not significant (p = .15).

3.4 | Subgroup analysis

Subgroup analysis based on whether studies were prospective or
retrospective was performed to evaluate any difference in the risk of
atrial fibrillation recurrence. The pooled results of prospective stud-
ies demonstrated no difference in risk of atrial fibrillation recurrence
when comparing catheter ablation in HFpEF with HFrEF (RR 0.99;
95% Cl 0.72-1.35). In contrast, the result was statistically significant
in favor of HFrEF when the data was pooled for retrospective stud-
ies (RR 1.29; 95% Cl 1.08-1.55) (Figure 4). The Chi-squared test for
sub-group differences was not significant (p = .14).

3.5 | Certainty in the estimates

The included studies were observational with variable methodologi-
cal quality with increased risk of selection and confounding bias. The
estimates were precise for atrial arrythmia recurrence, repeat abla-
tion, all-cause mortality, all-cause hospitalizations, and cardiovascu-
lar hospitalizations (large number of events). However, stroke/TIA
and cardiac tamponade analyses had less than 100 events. There
was no indirectness or evidence of publication bias. Heterogeneity
was noted among the included studies. The quantified 12 value for
each individual outcome investigated for HFpEF versus HFrEF are as
follows: atrial arrythmia recurrence 66% (moderate), repeat ablation
63% (moderate), all-cause mortality 0% (none), all-cause hospitaliza-
tions 18% (low), cardiovascular hospitalizations 0% (none), stroke/
TIA 12% (low) and tamponade 0% (none). Overall, the certainty in
the estimates in all the outcomes was judged to be low.

4 | DISCUSSION

This meta-analysis demonstrated no difference in atrial ar-

rhythmia recurrence, repeat ablation, stroke/TIA, cardiac
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Heart Failure pEF  No Heart Failure Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 AF Recurrence
Aldaas 2020 35 48 275 436 53.6% 1.16[0.96, 1.39]
Cha, 2011 94 156 35 100 46.4% 1.72[1.28, 2.31] Sl
Subtotal (95% Cl) 204 536 100.0% 1.39[0.91, 2.13]
Total events 129 310

Heterogeneity: Tau®= 0.08; Chi®= 5.99, df=1 (P = 0.01); F=83%
Test for overall effect: Z=1.51 (P=0.13)

1.1.2 Stroke/TIA

Aldaas 2020 ] 51 2 456 50.0% 1.76 [0.09, 36.12) i
Cha, 2011 0 157 2 100 50.0% 0.13[0.01,2.64] ¢ i

Subtotal (95% CI) 208 556 100.0% 0.47 [0.03, 6.54] e ——
Total events 0 4

Heterogeneity: Tau*=1.20; Chi*=1.50, df=1 (P=0.22); F= 34%
Test for overall effect. Z= 0.56 (P = 0.58)

1.1.3 Pericardial Tamponade

Aldaas 2020 1 51 2 456 44.2% 4.47 [0.41, 48.45) =
Cha, 2011 2 157 3 100 55.8% 0.42 [0.07, 2.50] ———
Subtotal (95% CI) 208 556 100.0% 1.20[0.12, 12.20] e ———
Total events 3 5

Heterogeneity: Tau®=1.69; Chi*= 2.47 df=1 {P=0.12), F=60%
Test for overall effect: Z=0.15 (P = 0.88)

0.01 0.1 10 100
Favours HFpEF Favours No HF

FIGURE 1 Forest plot for primary and harm outcomes comparing HFpEF versus no HF. The pooled risk ratio with 95% confidence
interval were calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate. Squares and
horizontal lines denote the point estimate and 95% confidence interval for each study's risk ratio. The diamond signifies the pooled risk ratio;
the diamond center denotes the point estimate, and the width denotes the 95% confidence interval.

Heart Failure pEF  Heart Failure rEF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 AF Recurrence
Aldaas 2020 35 48 20 38 13.9% 1.39[0.98, 1.96) [
Arora 2020 100 1790 116 2841 171% 1.37[1.05,1.78] =
Black-Maier 2018 43 133 3 97 12.8% 1.01[0.69, 1.48] o
Cha, 2011 94 156 74 111 201% 0.90[0.75,1.09] -
Eitel 2019 140 308 97 280 19.4% 1.31[1.07,1.61] ied
Ichijo 2018 1" 55 6 51 3.9% 1.70[0.68, 4.26] ==
Yecchio 2019 18 35 32 47 12.9% 0.76[0.52,1.10] =5
Subtotal (95% CI) 2525 3465 100.0% 1.12[0.92, 1.37] 2
Total events 441 376

Heterogeneity: Tau®= 0.04; Chi*=17.56, df= 6 (P = 0.007); = 66%
Test for overall effect: Z=1.16 (P = 0.25)

1.2.2 Repeat Ablation

Aldaas 2020 26 51 11 40 26.9% 1.85[1.05, 3.28] -
Black-Maier 2018 6 133 3 97  9.7% 1.46 [0.37, 5.69) S [
Cha, 2011 19 156 22 111 27.2% 0.61[0.35,1.08] =

Eitel 2019 72 308 49 280 361% 1.34[0.97,1.85] -
Subtotal (95% Cl) 648 528 100.0% 1.19[0.74, 1.93] Es
Total events 123 85

Heterogeneity: Tau*=0.14; Chi*=8.13,df=3 (P=0.04); F=63%
Test for overall effect: Z=0.71 (P = 0.48)

0.01 0.1 10 100
Favours HFpEF Favours HFrEF

FIGURE 2 Forest plot for primary outcomes comparing HFpEF and HFrEF. The pooled risk ratio with 95% confidence interval were
calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate. Squares and horizontal
lines denote the point estimate and 95% confidence interval for each study's risk ratio. The diamond signifies the pooled risk ratio; the
diamond center denotes the point estimate, and the width denotes the 95% confidence interval.

tamponade, cardiovascular hospitalizations, all-cause hospitali- comparing AF and HFpEF to those without HF, there was no dif-
zations, or all-cause mortality in patients with AF and HFpEF un- ference in atrial arrhythmia recurrence, stroke/TIA, or cardiac
dergoing CA versus those with AF and HFrEF. Additionally, when tamponade.
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Heart Failure pEF  Heart Failure rEr Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 All Cause Mortality
Aldaas 2020 3 50 5 38 38% 0.46[012,1.79] —
Arora 2020 72 1790 122 2841 87.3% 0.94[0.70,1.25] .
Eitel 2019 6 322 14 387  8.0% 0.52[0.20,1.33]
Ichijo 2018 1 55 1 51 0.9% 0.93 [0.06, 14.44]
Subtotal (95% Cl) 2217 3317 100.0% 0.87[0.67, 1.13] &
Total events 82 142
Heterogeneity: Tau®= 0.00; Chi*= 2.30, df= 3 (P = 0.51); F=0%
Test for overall effect: Z=1.03 (P = 0.30)
1.3.2 All Cause Hospitalizations
Aldaas 2020 37 49 25 38 276% 1.15([0.87,1.52] -
Black-Maier 2018 35 133 N 97 14.4% 0.82[0.55,1.24] -
Eitel 2019 150 322 155 387 58.0% 1.16[0.98,1.38] |
Subtotal (95% Cl) 504 522 100.0% 1.10 [0.94, 1.30] b
Total events 222 21
Heterogeneity: Tau®= 0.00; Chi*= 2.45,df=2 (P=0.29), F=18%
Test for overall effect. Z=1.19 (P=0.24)
1.3.3 Cardiovascular Hospitalizations
Arora 2020 125 1790 244 2841 84.4% 0.81 [0.66, 1.00] .
Black-Maier 2018 28 133 22 97 14.9% 0.83[0.57,1.52] i
Ichijo 2018 2 55 1 51 0.6% 1.85[0.17,19.84)
Subtotal (95% Cl) 1978 2989 100.0% 0.83[0.69, 1.01] ¢
Total events 165 267
Heterogeneity: Tau®= 0.00; Chi*=0.68, df=2 (P=0.71); F=0%
Test for overall effect: Z=1.87 (P = 0.06)
1.3.4 Stroke/TIA
Aldaas 2020 0 51 0 40 Not estimable
Black-Maier 2018 0 133 2 97 10.7% 0.15[0.01,3.01] ¢
Cha, 2011 0 157 1 111 9.7% 0.24[0.01,5.75] ¢
Eitel 2019 5 322 3 387 404% 2.00([0.48,8.32) — T
Ichijo 2018 3 55 4 51 39.3% 0.70([0.16, 2.96] —
Subtotal (95% Cl) 718 686 100.0% 0.81[0.29, 2.25] B
Total events 8 10
Heterogeneity: Tau®= 0.14; Chi*=3.41, df=3 (P=0.33), F=12%
Test for overall effect: Z= 0.40 (P = 0.69)
1.3.5 Pericardial Tamponade
Aldaas 2020 1 51 0 40 27.3% 2.37[0.10, 56.56) =
Cha, 2011 2 157 2 111 72.7% 0.71[0.10, 4.94] —il
Subtotal (95% Cl) 208 151 100.0% 0.98[0.19, 5.16] e
Total events 3 2
Heterogeneity: Tau®= 0.00; Chi*=0.41, df=1 (P=0.52); F=0%
Test for overall effect: Z= 0.02 (P = 0.98)
0.01 0.1 10 100

Favours HFpEF Favours HFrEF

FIGURE 3 Forest plot for harm outcomes comparing HFpEF and HFrEF. The pooled risk ratio with 95% confidence interval were
calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate. Squares and horizontal
lines denote the point estimate and 95% confidence interval for each study's risk ratio. The diamond signifies the pooled risk ratio; the
diamond center denotes the point estimate, and the width denotes the 95% confidence interval.

Improvements in CA for AF is occurring at a rapid pace, with
the introduction of contact force measurements, automated lesion
assessment, and next-generation catheters seen in recent years.
Evidence for CA of AF in HFrEF is more available, with updated
guidelines supporting it in selected patients.**? Until recently,
data on HFpEF patients have been limited to few retrospective
and prospective studies. A separate meta-analysis comparing the
utility of CA in patients with AF and HFpEF versus HFrEF found
no significant differences in the recurrence of AF after 1 year, pro-
cedure time, peri-procedural adverse events, or hospitalizations.26
However, the study found that HFpEF patients had significantly

less mortality over follow-up. In contrast, we included the work
by Arora et al.?? in our analysis of mortality, and pooled findings
detected no difference when comparing HFpEF versus HFrEF. We
also performed a sensitivity analysis by excluding unadjusted data,
calculated certainty in the estimates, and classified peri-procedural
complications. Regardless, both meta-analyses demonstrate that
patients with AF and HFpEF undergoing CA have similar outcomes
as those with AF and HFrEF. Ultimately, this should encourage ran-
domized controlled trials (RCTs) to confirm the benefit of CA in
this patient population, as they have not been included in the most
current guidelines.
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Heart Failure pEF  Heart Failure rEF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Prospective Studies
Cha, 2011 94 156 74 111 201% 0.90[0.75,1.09] -
Eitel 2019 140 308 97 280 19.4% 1.31[1.07,1.61] o=
Vecchio 2019 18 35 32 47 12.9% 0.76 [0.52,1.10] =
Subtotal (95% CI) 499 438 52.4% 0.99 [0.72, 1.35] @
Total events 282 203
Heterogeneity: Tau®= 0.06; Chi*=10.60, df= 2 (P = 0.005); F=81%
Test for overall effect. Z=0.08 (P =0.93)
1.5.2 Retrospective Studies
Aldaas 2020 35 43 20 38 13.9% 1.39[0.98, 1.96] [
Arora 2020 100 1790 116 2841 171% 1.37[1.05,1.78] =
Black-Maier 2018 43 133 3 97 128% 1.01 [0.69, 1.48] =
Ichijo 2018 11 55 6 51 3.9% 1.70 [0.68, 4.26] T
Subtotal (95% CI) 2026 3027 47.6% 1.29 [1.08, 1.55] ¢
Total events 189 173
Heterogeneity: Tau®= 0.00; Chi*=2.27, df=3 (P =0.52), F=0%
Test for overall effect: Z= 2.82 (P = 0.005)
Total (95% CI) 2525 3465 100.0% 1.12[0.92, 1.37] 2
Total events 441 376
Heterogeneity: Tau®= 0.04; Chi*=17.56, df= 6 (P = 0.007); F= 66% .01 01 10 100

Test for overall effect: Z=1.16 (P = 0.25)
Test for subgroup differences: Chi*= 213, df=1 {P=0.14), F=531%

Favours HFpEF Favours HFrEF

FIGURE 4 Subgroup analysis based on study type for risk of atrial fibrillation recurrence. The pooled risk ratio with 95% confidence
interval were calculated using a random effects model. Weight refers to the contribution of each study to the pooled estimate. Squares and
horizontal lines denote the point estimate and 95% confidence interval for each study's risk ratio. The diamond signifies the pooled risk ratio;
the diamond center denotes the point estimate, and the width denotes the 95% confidence interval.

The benefit derived from CA depends on multiple factors, most
notably New York Heart Association Functional Classification
(NYHA), ventricular scar burden, degree of atrial fibrosis, duration
of AF, age, and comorbid conditions.?” CASTLE-AF was an RCT com-
paring CA versus medical therapy for AF in addition to guideline-
based therapy for HFrEF.® Importantly, sub-group analysis showed
that patients with NYHA functional class Il were more likely to have
benefit from CA compared to NYHA class Ill. Similarly, AMICA and
CAMERA-MRI trials identified greater benefit of CA in patient with
mild HFrEF compared to those with severe HFrEF. In contrast, data
on whether CA in HFpEF is more beneficial in a subset of patients is
lacking.?®2? In the study by Ichijo et al., NYHA functional class im-
proved immediately post-ablation.> However, there was no differ-
ence in NYHA functional class improvement after 1year in the study
by Black-Maier et al.?% It remains to be elucidated whether patients
with HFpEF who are the most symptomatic would benefit from CA
at all. Future trials should differentiate the utility of CA based on
differing NYHA class, comorbidities, and degree of atrial and ven-
tricular remodeling in patients with HFpEF.

The interaction between AF and HFpEF is important. Prevalent
and incident AF are associated with increased mortality in HFpEF.30
Conversely, the presence of HF worsens the prognosis in those with
AF.3! However, the interaction between HFpEF and AF is complex,
and not all studies are able to delineate causation between HFpEF
or AF. These conditions often co-exist and perpetuate the other.
Patients with AF and HFpEF share common risk factors and co-
morbidities.>?3* Those with HFpEF have impaired contractile re-
serve and left atrial (LA) enlargement, which is a well-established
pro-arrhythmic substrate associated with atrial fibrosis.>®> The

most commonly recognized mechanism by which HFpEF leads to
AF is through the structural and functional remodeling of the LA.
Nonetheless, because AF itself leads to LA dilation and atrial cardio-
myopathy, it can be a direct cause of HFpEF.>¢ Additionally, systemic
inflammation may link HFpEF and AF. It has been proposed that
HFpEF may be an inflammatory disorder where its co-morbidities
trigger endothelial dysfunction and oxidative stress, leading to
end-organ damage, which includes diastolic dysfunction.?’ Indeed,
histological findings in atrial biopsies have demonstrated pro-
inflammatory changes of HFpEF as a major contributor to AF occur-
rence and maintenance.®®

4.1 | Limitations

This meta-analysis has limitations primarily due to limitations in the
studies that were included. There was heterogeneity in the CA tech-
niques used in the studies included. Arora et al. did not specify the
specific CA technique utilized,?? Eitel et al. included cryoablation, radi-
ofrequency, and atrioventricular nodal ablation,** while the remaining
studies all utilized radiofrequency ablation. Different CA techniques
may not be completely comparable with each other. The EF cut-off
used to stratify patients into HFpEF or HFrEF categories also differed
between studies. Ichijo et al. used a cut-off of 45%, while Arora et al. did
not specify an EF cut-off.}>?2 The rest of the studies used a cut-off of
50%. Methods utilized to detect arrythmia recurrence differed among
studies as well, but all followed consensus guidelines.39 Additionally, all
studies included were observational in design and lacked randomiza-
tion, which increases the possibility of selection bias and confounding.
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5 | CONCLUSION

Current guidelines recommend that CA may be reasonable in symp-
tomatic patients with AF and HFrEF. The evidence in patients with
HFpEF is less clear. This meta-analysis demonstrates no difference
in atrial arrhythmia recurrence, repeat ablation, or harm outcomes
in patients with AF and HFpEF undergoing CA versus those with
HFrEF. Ultimately, this suggests that patients with AF and HFpEF
may benefit equally as those with AF and HFrEF. Future large RCTs
can confirm the utility of CA in this patient population.
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