Received: 9 August 2019

Revised: 26 November 2019

Accepted: 10 December 2019

DOI: 10.1002/joa3.12294

ORIGINAL ARTICLE

Souwnal of Clrchyllhmia
Sowwnal of ”./’/ WILEY

Longer diagnosis-to-ablation time is associated with recurrence
of atrial fibrillation after catheter ablation—Systematic review

and meta-analysis

Raymond Pranata MD!

Faculty of Medicine, Universitas Pelita
Harapan, Tangerang, Indonesia

ZFacuIty of Medicine, Universitas Kristen
Krida Wacana, Jakarta, Indonesia

3Department of Cardiology and Vascular
Medicine, Faculty of Medicine Universitas
Indonesia, National Cardiovascular Center
Harapan Kita, Jakarta, Indonesia

“Division of Cardiology, Department of
Internal Medicine, Faculty of Medicine
Universitas Indonesia, Cipto Mangunkusumo
National General Hospital, Jakarta,
Indonesia

Correspondence

Raymond Pranata, Faculty of Medicine,
Universitas Pelita Harapan, Tangerang,
Banten, Indonesia.

Email: raymond_pranata@hotmail.com

1 | INTRODUCTION

Atrial fibrillation (AF) is the most prevalent cardiac arrhythmia
worldwide.! Despite advances in catheter ablation technology, the
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Abstract

Background: Diagnosis-to-ablation time (DTAT) has been postulated to be one of
the predictors of atrial fibrillation (AF) recurrence, and it is a “modifiable” risk factor
unlike that of many electrocardiographic or echocardiographic parameters. This de-
velopment may change our consideration for ablation. In this systematic review and
meta-analysis, we aim to analyze the latest evidence on the importance of DTAT and
whether they predict the AF recurrence after catheter ablation.

Methods: We performed a comprehensive search on topics that assess diagnosis-to-
ablation time (DTAT) and AF recurrence from inception up until August 2019 through
PubMed, EuropePMC, Cochrane Central Database, and ClinicalTrials.gov.

Results: There was a total of 3548 patients from six studies. Longer DTAT was asso-
ciated with increased risk for AF recurrence in all studies included. Meta-analysis of
these studies showed that DTAT had a hazard ratio (HR) of 1.19 [1.02, 1.39], P = .03;
12: 92% for AF recurrence. Upon sensitivity analysis by removing a study, HR became
1.24[1.16,1.32], P < .001; 12:29%. Meta-analysis on DTAT time >3 years had HR 1.73
[1.54, 1.93], P < .001; I?: 45% for the recurrence of AF. Upon subgroup analysis of
data that compared >6 years to <1 year, the HR was 1.93 [1.62, 2.29], P < .001; I 0%.
Conclusion: Longer DTAT time is associated with an increased risk of AF recurrence.
Hence, determining management at the earliest possible moment to avoid delay is of

utmost importance.

KEYWORDS
atrial fibrillation, atrial fibrillation recurrence, catheter ablation, diagnosis-to-ablation time,

time-to-ablation

recurrence for AF is high, ranging from 46.2% to 60.0% in a single-pro-
cedure ablation in a 2013 meta-ana\lysis.2 The number of recurrences
is expected to decrease with new methods of ablation.® Nevertheless,
effort to predict the recurrence of AF is an exciting development.*” It
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enables physicians to stratify the risk of AF recurrence and weight the
risk and benefit on the patients before performing catheter ablation.
Recently, longer diagnosis-to-ablation time (DTAT) has been pos-
tulated to be one of the predictors of AF recurrence.® Diagnosis-
to-time ablation is a “modifiable” risk factor unlike to that of many
electrocardiographic or echocardiographic parameters; this risk fac-
tor can be minimized. This development is exciting because it may
change our consideration for ablation. In this systematic review and
meta-analysis, we will analyze the latest evidence on the importance
of DTAT and whether they predict the AF recurrence after catheter
ablation. To the best of our knowledge, this is the first meta-analysis

on the DTAT and its impacts on AF recurrence after catheter ablation.

2 | METHODS
2.1 | Search strategy

We performed a comprehensive and systematic literature search on
topics that assesses DTAT and AF recurrence with keywords [“di-
agnosis to ablation time”, “atrial fibrillation”, and “recurrence”] and
its synonym from inception up until August 2019 through PubMed,
EuropePMC, Cochrane Central Database, ClinicalTrials.gov and hand-
sampling from potential articles cited by other studies. The records
were then systematically evaluated using inclusion and exclusion cri-
teria. We also perform hand-sampling from references of the included

studies. Two researchers (R.P and V.C) independently performed an

initial search, discrepancies were resolved by discussion. A Preferred
Reporting Items for Systematic Reviews and Meta-Analyses flowchart

of the literature search strategy of studies is presented in Figure 1.

2.2 | Selection criteria

The inclusion criteria for this study are all studies that assess the
DTAT and AF recurrence. We include all related clinical researches/

original articles and exclude case reports, and review articles.

2.3 | Data extraction

Data extraction and quality assessment were done by two independ-
ent authors (R.P. and V.C.) using standardized extraction form which
includes authors, year of publication, study design, sample size, pa-
tient characteristics, persistent/paroxysmal AF, follow-up period,
DTAT, and atrial arrhythmia recurrence (AF/atrial flutter [AFL]/atrial
tachycardia [AT]).

2.4 | Statistical analysis
To perform the meta-analysis, we used RevMan version 5.3 soft-

ware (Cochrane Collaboration). We used the hazard ratio (HR)
and a 95% confidence interval. We used mean difference and its
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standard deviation as a pooled measure for the continuous data.
Inconsistency index (I?) test, which ranges from 0% to 100%, was
used to assess heterogeneity across studies. A value above 50%
or P < .05 indicates statistically significant heterogeneity. We used
the Inverse Variance method for HR with a fixed-effect model for
meta-analysis, and a random-effect model was used in case of het-
erogeneity. All P values were two-tailed with a statistical signifi-
cance set at .05 or below.

3 | RESULTS

We found a total of 2462 results. We screened 2243 records after
removing duplicates. Eight were relevant titles/abstract. After as-
sessing eight full-text for eligibility, we excluded two because of (a)
no outcome of DTAT on the recurrence of AF and (b) outcome cannot
be used for meta-analysis due to different reporting. We included six
studies in the qualitative synthesis and six studies in meta-analysis
(Figure 1; Table 1).813 Five studies were prospective cohorts, and
one study was a retrospective cohort. There was a total of 3548

patients from six studies.

3.1 | Study characteristics

Most of the study enlisted first-time ablation of AF. Three studies
used radiofrequency catheter ablation, one study used cryoballoon
ablation, and the other two studies are included both. The DTAT was
defined as first episode of AF, which was mostly based on review of
registry data or medical record to the time of catheter ablation. The
primary outcome of the studies was either freedom/recurrence of
atrial tachyarrhythmia (AF/AFL/AT) with a blanking period ranging
from O to 3 months. The definition of recurrence varied between
studies that includes AF, AFL, and/or AT greater than 30 seconds.
The patients were mixed of paroxysmal and persistent AF, except in
two studies which exclusively enrolled paroxysmal AF or persistent
AF, respectively. The mean age was in the range of 50-60 years old
and male is more than female in all studies, and most of them had a
70% male. The mean follow-up ranges from 16 months to 5 years
(Table 1). The ablation time was not affected by DTAT, meta-analysis

of ablation time from two studies by Lunati et al and Bisbal et al

IV, Random, 95% CI

demonstrated no significant difference between longer and shorter
DTAT.

3.2 | DTAT and AF recurrence

Longer DTAT was associated with increased risk for AF recurrence
in all studies included. Meta-analysis of these studies showed that
DTAT had a HR of 1.19 [1.02, 1.39], P = .03; I*: 92%, P < .001 for
AF recurrence (Figure 2). Upon sensitivity analysis by removing
Greef et al study, HR became 1.24 [1.16, 1.32], P < .001; 1% 29%,
P = .24. Meta-analysis showed that DTAT time >1 year were as-
sociated with HR 1.60 [1.15, 2.23], P = .005; I%: 0%, P = .45 for the
recurrence of AF.

3.3 | DTAT >3 years and AF recurrence

Meta-analysis showed that DTAT time >3 years were associated
with HR 1.73 [1.54, 1.93], P < .001; I% 45%, P = .12 for the re-
currence of AF (Figure 3). These studies compared >3 years DTAT
with <1 year DTAT, except in a study by Kawaji et al who compared
<3 years vs >3 years. Upon removal of Kawaji et al study the re-
sult become more significant with HR 1.81 [1.60, 2.05], P < .001;
1% 30%, P = .23. Upon subgroup analysis of data that compared
>6 years to <1 year, the HR was 1.93 [1.62, 2.29], P < .001; I%: 0%,
P=.93.

4 | DISCUSSION

This systematic review and meta-analysis concluded that a longer
DTAT is associated with AF recurrence after ablation as early as
12 and 36 months have been demonstrated to have a profound
effect on the AF recurrence. Interestingly, shorter DTAT is shown
to have a higher AF freedom in both paroxysmal and persistent
AF, as shown by studies by Hussein et al who included 100% per-
sistent AF samples and Lunati et al which included a 100% par-
oxysmal AF samples.'®? Paroxysmal AF occasionally (10%-20%)
progress to persistent AF and probably, considering the delay in
that 10%-20% patients, DTAT is still a significant predictor of AF

Hazard ratio
IV, Random, 95% CI

Hazard ratio

Study or subgroup log[Hazard ratio] SE_Weight
Greef 2018 0.0093 0.0027 30.9%
Hussein 2016 0.207 0.0388 28.8%
Lunati 2018 0.1655 0.0743 24.3%
Su 2019 0.4253 0.1369 16.1%
Total (95% CI) 100.0%

Heterogeneity: Tau? = 0.02; Chi? = 39.38, df = 3 (P < 0.00001); I* = 92% p ; ! p

Test for overall effect: Z=2.16 (P = 0.03)

1.01 [1.00, 1.01]

1.23[1.14, 1.33] -
1.18 [1.02, 1.36] —
1.53[1.17, 2.00] B
1.19 [1.02, 1.39] P

05 07 1 15 2

FIGURE 2 Diagnosis-to-ablation time and atrial fibrillation recurrence. Forest-plot showing that lengthier diagnosis-to-ablation time is
associated with the increased risk of atrial fibrillation recurrence after catheter ablation
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Hazard ratio
IV, Fixed, 95% ClI

Study or subgroup log[Hazard ratio] SE Weight
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Hazard ratio
IV, Fixed, 95% CI

Greef 2018 (34-70 mo) 0.3436 0.136 17.8%  1.41[1.08, 1.84] —_—
Greef 2018 (71-360 mo) 0.6471 0.1336 18.4%  1.91[1.47, 2.48] —
Hussein 2016 (3.1-6.5 y) 0.6678 0.1204 22.7%  1.95[1.54, 2.47] —
Hussein 2016 (abv 6.5 y) 0.6627 0.1178 23.7%  1.94[1.54, 2.44] —
Kawaiji 2019 0.3286 0.1374 17.4% 1.39[1.06, 1.82] —_—

Total (95% Cl) 100.0% 1.73 [1.54, 1.93] L 2
Heterogeneity: Chi2 = 7.30, df = 4 (P = 0.12); |12 = 45% 055 0f7 H 135 2

Test for overall effect: Z = 9.52 (P < 0.00001)

Favours [DTA < 3 years] Favours [DTA >3 years]

FIGURE 3 Diagnosis-to-ablation time >3 y and atrial fibrillation recurrence. Forest-plot showing that diagnosis-to-ablation time >3 y is
associated with the increased risk of atrial fibrillation recurrence after catheter ablation

recurrence.!* Kawaji et al stated that the risk for ischemic stroke
and transient ischemic attack increased with DTAT, half of the
events occurred after the diagnosis of AF, and it was found that
the prevalence of stroke is higher in those with DTAT >3 years
compared to <3 years, this means that DTAT also possibly affect
cardiovascular outcome. Kawaji et al also showed the rate of
heart failure hospitalizations was significantly lower in those with
short DTAT further emphasizing the importance of DTAT in out-
comes other than AF recurrence.!* The cause of heterogeneity in
the DTAT >3 years is Kawaji et al study which compared <3 years
vs >3 years DTAT, as opposed to the other study included the
meta-analysis which compared >3 years with <1 year DTAT,; how-
ever, the results did not differ much upon removal of the study
on sensitivity analysis. The rate of complications on longer vs
shorter DTAT were not sufficiently reported, there was a study
that showed no significant difference on the rate of complication
in both groups.?

Atrial fibrillation causes electrical and structural remodeling in
the atrium, which further provides substrate, promote occurrence,
and maintenance of AF and worsen the condition in a vicious cycle
manner.*> AF has a progressive nature and the complexity increases
over time; hence, a longer DTAT means a lengthier period in which
the atrium is in the aforementioned vicious cycle.!® Theoretically,
longer DTAT will have a more severe atrial remodeling compared to
shorter DTAT and has a higher chance of AF recurrence after con-
version to sinus rhythm.

4.1 | Clinical implication

The clinical implication of this finding might be extensive, although
further studies should be conducted before integrating this finding
to routine clinical practice. There are many electrocardiographic and
echocardiographic predictors; however, not much can be done to re-
duce the risk for AF recurrence in these patients. Diagnosis-to-time
ablation is a modifiable risk factor that is dependent on the physician
and the patient's agreement. Early ablation is associated with a bet-
ter AF freedom, however, to translate this to clinical practice, we
suggest trials to perform ablation in within 1-3 years of AF diagnosis
vs rhythm/rate control and also measures outcome such as major

adverse cardiovascular events, mortality, safety, and quality of life.

Such trials will enable us to determine extensively whether more ag-
gressive treatment is needed and may have the potential to change

the landscape of AF treatment in the future.

4.2 | Study limitation

Limitation of this systematic review includes publication bias in
which DTAT might not be reported by studies if it is not signifi-
cant. The data regarding other outcomes based on DTAT were re-
ported with a different format across the studies, that it was not
possible to perform a meta-analysis on the outcome. Due to the
limited number of studies and unavailability of data, the authors
were unable to perform subgroup analysis or meta-regression to
determine whether DTAT will affect paroxysmal and persistent AF

differently.

5 | CONCLUSION

Longer DTAT time is associated with an increased risk of AF re-
currence. Hence, determining management at the earliest pos-
sible moment to avoid delay is of utmost importance. Currently,
there are studies that indicate rate and rhythm control had simi-
lar effectiveness; however, there are no trials that perform abla-
tion in within 1-3 years of AF diagnosis vs rhythm/rate control.
We suggest that further trials perform ablation on patients within
1-3 years of AF diagnosis, taking rate and/or rhythm as the control
group.
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