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A B S T R A C T

Objectives

This is a protocol for a Cochrane Review (intervention). The objectives are as follows:

To assess the e#ects of oral Class I and III antiarrhythmic drugs for maintaining sinus rhythm in patients undergoing catheter ablation,
compared to catheter ablation alone, for atrial fibrillation (AF).
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Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

mailto:mahmood.ahmad2@nhs.net
https://doi.org/10.1002%2F14651858.CD013765


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

B A C K G R O U N D

Description of the condition

Atrial fibrillation (AF) is the most commonly found abnormal heart
rhythm condition. It is associated with increased morbidity and
mortality through stroke caused by a blood clot and subsequent
failure of the le. lower chamber (ventricle) of the heart (Markides
2003; Poon 2005). Recent UK data have demonstrated an increase
in the prevalence of AF by 50% from 2000 to 2016, meaning the
condition now a#ects 3.3% of the general practice population
who are aged 35 years or older (Adderley 2019). The worldwide
prevalence of 0.5% (33.5 million individuals) is likely to be an
underestimation, given the large proportion of asymptomatic and
undiagnosed individuals (Patel 2018).

Structural heart disease — both  inherited and secondary
to hypertension, ischaemia or valvular heart disease,
hyperthyroidism, high body mass index (BMI), and many others
— is a risk factor for AF, whilst AF without risk factors is only
seen in 15% of AF cases (Markides 2003). Typically the abnormal
electrical activity of AF arises from the muscle layer of the lung
veins into the le. upper chamber (atrium) of the heart (Markides
2003). Patients presenting with new-onset AF can be treated with
rate control with or without anticoagulation, depending on their
risk for stroke (Kirchhof 2017). Rate control, through the use
of beta blockers, calcium channel blockers or digoxin, can be
appropriate for patients with hypertension, structural heart disease
and permanent AF. However, in some patients the AF needs to
be eliminated and the normal heart rate (sinus rhythm) needs
to be restored as they have severe symptoms or do not benefit
from rate control therapy or prefer to treat their AF (Boriani 2018).
Atrial tachyarrhythmias (ATa), including AF, atrial flutter or atrial
tachycardias, can occur a.er ablation. In atrial flutter an electrical
signal moves in a circular motion around the atrium, causing the
atria to beat much faster than the ventricles. Atrial tachycardias
originate from an ectopic focus in the atria (Kirchhof 2017).

Description of the intervention

Rhythm control in AF is achieved by antiarrhythmic drugs, ablation
therapy or electrical cardioversion (Kirchhof 2017). Ablation
therapy has emerged as an alternative in symptomatic or drug-
resistant patients and it is well established that catheter ablation
is superior to oral antiarrhythmic drugs alone for rhythm control
(Haegeli 2014). Catheter ablation uses a catheter to identify the
abnormal electrical triggers causing AF, which are then neutralised
using radiofrequency impulses or other methods  (Haegeli 2014).
Patients who are eligible for catheter ablation include those
who are symptomatic or those intolerant to oral antiarrhythmic
medication (either paroxysmal which is a class I indication
or persistent which is a class IIa indication) (Calkins 2017). The 2016
European Society of Cardiology (ESC) AF guidelines, based on level
A evidence (which means a strong recommendation for clinicians),
recommend catheter ablation of symptomatic paroxysmal AF to
improve AF symptoms in patients with symptomatic recurrences
on antiarrhythmic therapy and who prefer further rhythm control
therapy (class I indication) (Burns  2011; Kirchhof 2017).

Antiarrhythmic drugs which come in number of di#erent types are
used to maintain patients in sinus rhythm. The Vaughan-Williams
classification of antiarrhythmics divides electrophysiological
action of drugs by their e#ect on ion channels, as follows.

1. Class I agents interfere with the sodium (Na+) channel.

2. Class II agents are anti-sympathetic agents.

3. Class III agents a#ect potassium (K+) e#lux.

4. Class IV agents a#ect calcium channels and the atrioventricular
(AV) node.

5. Class V agents work by other or unknown mechanisms.

The action of oral Class I and Class III agents on sodium channels
and potassium channels, respectively, slows the repolarisation of
cardiac myocytes and increases the refractory period; hence, these
drugs are e#ective in rhythm control (Lei 2018). The other classes
of drugs are o.en used in rate control and are less relevant for this
review.

How the intervention might work

Prolonged AF causes structural and physiological changes that
enable AF to continue. Failure of maintaining normal rhythm
a.er ablation is not uncommon and thus post-procedural
antiarrhythmic drugs (generally Class I and III drugs) have been
thought to prevent recurrence of AF when used a.er ablation.
Patients with early relapses in the 'blanking period' (a period
of approximately three months, in which occurrences of ATa —
including AF, atrial flutter or atrial tachycardias — a.er ablation
are disregarded) are more likely to relapse. These ATa are rhythms
that originate from the atrium as a consequence of abnormal
electrical activity and represent a failure of the ablation treatment.
Patients can become relapse-free a.er the inflammation from the
ablation subsides (Willems 2016). Antiarrhythmic drugs may play
a role in reducing early relapses in the 'blanking period' during
electrophysiological reorganisation, and thus reduce long-term
relapse-producing ATa post-ablation. Class I and III antiarrhythmic
agents can be well tolerated, however side e#ects are a serious
concern (Markides 2003). Amiodarone in particular causes severe
toxicity of the lungs, liver and eyes, among many other adverse
e#ects. Class I drugs are pro-arrhythmic and can cause toxicity in
multiple body systems (Ul Reham 2015).

Why it is important to do this review

Although a previous meta-analysis by Xu and colleagues in 2015
concluded that antiarrhythmic drugs reduce the early reoccurrence
of AF a.er catheter ablation, the researchers did not perform a
detailed subgroup analysis (Xu 2015). Early reoccurrence was found
to be twice as likely without the use of antiarrhythmics; however,
there was no significant di#erence in late reoccurrence (Xu 2015).
It is, however, still thought that combination therapy (ablation and
drugs together) is likely to be more e#ective than ablation alone.
Multiple new trials have since been conducted and a new review
is now required (Kaitani 2016; Duytschaever 2018). A recently
updated Cochrane Review focused on the use of antiarrhythmic
drugs a.er electrical cardioversion and concluded that the
long-term benefit of antiarrhythmic drugs is unclear (Valembois
2019), however  they may play an important role a.er ablation.
Current guidelines from the National Institute for Health and Care
Excellence (NICE) emphasise the need for expert opinion to guide
the decision for ablation, however there is no guidance on the use
of antiarrythmic drugs with ablation (NICE 2019). The American
Heart Association (AHA) have agreed that the use of ablation is
reasonable in symptomatic AF in patients with heart failure, in order
to lower mortality rate and hospitalisation (January 2019). Given
the high cost and risk of complications of a repeat ablation, and the
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toxicity and dangers of antiarrhythmic drugs, this is an important
question to answer. The latest ESC guidelines discuss the need for
data comparing di#erent antiarrhythmic interventions in patients
with recurrent AF a.er catheter ablation (Kirchhof 2017).

O B J E C T I V E S

To assess the e#ects of oral Class I and III antiarrhythmic drugs for
maintaining sinus rhythm in patients undergoing catheter ablation,
compared to catheter ablation alone, for atrial fibrillation (AF).

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include all published, unpublished and ongoing
randomised controlled trials (RCTs) that are randomised at the
level of the participant. We will not include cluster-RCTs (as this
method of randomisation will introduce dependence and thus
require further analysis), cross-over trials (due to the short follow-
up period and the long-term e#ect of the drugs being used) or
quasi-randomised studies (due to the risk of selection bias).

Types of participants

We will include adult participants (aged 18 years or older) of either
sex who have had AF of any type or duration and had restoration
of sinus rhythm with catheter ablation. For mixed populations, if
only a subset meets the inclusion criteria, we will contact the trial
authors to obtain subgroup data. If we cannot obtain the data for
the subpopulation of interest, we will only include the study if a
minimum of 60% of the study population meet the inclusion criteria
(and we will explore the impact of this decision in the sensitivity
analysis).

Types of interventions

1. Single Class I antiarrhythmics (flecainide, propafenone) versus
control

2. Single Class III antiarrhythmics (amiodarone, dofetilide,
dronedarone and sotalol) versus control

3. Combinations of any Class I and/or Class III antiarrhythmics
versus control

Control is defined as standard medical therapy post-ablation
alone and not including Class I or III antiarrhythmics or placebo
or alternatively  control also    includes  placebo  and standard
medical therapy post-ablation alone not including Class I or
III antiarrhythmics. Medications other than Class I or Class III
antiarrhythmics will be eligible as concomitant medications,
provided they apply to all treatment arms.

Types of outcome measures

We will report outcomes from eligible studies that are included in
our review. Reporting one or more of the outcomes listed below is
not an inclusion criterion for a trial to be included in the review.
Where a published report does not appear to report one of these
outcomes, we will access the trial protocol and contact the trial
authors to ascertain whether the outcomes were measured but not
reported. Relevant trials which measured these outcomes but did
not report the data, or not report them in a usable format, will be
included in the review as part of the narrative.

As results from more than one time point cannot be combined
without a unit of analysis error, we will present them at several
periods of follow-up (zero to three months, greater than three
months to six months, and greater than six months). If the follow-
up period   is unclear then we will use the longest follow-up data
provided and narratively report this. Our main follow-up period of
interest is greater than three months to six months, due to three
months being considered a 'blanking period' where ATa are not
uncommon as the body is recovering from the ablation.

Primary outcomes

1. Patients with recurrence of any ATa (AF, atrial flutter or atrial
tachycardia) lasting greater than 30 seconds

Secondary outcomes

1. All-cause mortality

2. The number of participants who required at least one or more
repeat ablations

3. Adverse events, considered separately as the following
individual outcomes:
a. participants who have a thromboembolic event (including

transient ischaemic attack, ischaemic stroke, deep vein
thrombosis, pulmonary embolism and splanchnic vein
thrombosis);

b. participants who have a myocardial infarction;

c. participants with a new diagnosis of heart failure;

d. participants who required hospitalisation one or more times
for AF.

Search methods for identification of studies

Electronic searches

We will identify trials through systematic searches of the following
bibliographic databases.

1. Cochrane Central Register of Controlled Trials (CENTRAL) in the
Cochrane Library

2. MEDLINE (Ovid, from 1946 onwards)

3. Embase (Ovid, from 1980 onwards)

4. Web of Science Core Collection

The preliminary search strategy for MEDLINE (Ovid) (Appendix 1)
will be adapted for use in the other databases. The Cochrane
sensitivity and precision maximising RCT filter (Lefebvre 2011)
will be applied to MEDLINE (Ovid) and adaptations of it to
the other databases, except CENTRAL. We will also conduct
a search of ClinicalTrials.gov (www.ClinicalTrials.gov) and the
WHO International Clinical Trials Registry Platform (ICTRP)
(apps.who.int/trialsearch) for ongoing or unpublished trials.

We will search all databases from their inception to the present,
and we will impose no restrictions on language of publication
or publication status. We will not perform a separate search for
adverse e#ects of interventions used for the treatment of AF (i.e.
with Class I and III antiarrhythmics). We will consider adverse
e#ects described in included studies only.

Searching other resources

We will check reference lists of all included studies and any relevant
systematic reviews identified for additional references to trials. We
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will also examine any relevant retraction statements and errata for
included studies. Study authors will be contacted for missing data
and ongoing trials as required.

Data collection and analysis

Selection of studies

Two review authors (MW and MA) will independently screen
abstracts against the inclusion criteria and will classify them
as eligible and not eligible. We will use Covidence so.ware for
this process. A.er retrieving the full-text papers, two review
authors (MW and MA) will independently screen the full texts and
identify studies for inclusion and exclude ineligible studies. Any
disagreements at either stage will be resolved through involvement
of a third review author (SS). We will identify and exclude duplicates
and collate multiple reports of the same study so that each
study, rather than each report, is the unit of interest in the
review. The reasons for excluding full-text reports will be recorded
and reported. We will complete a PRISMA flow diagram and
'Characteristics of excluded studies' table (Liberati 2009).

Data extraction and management

We will use a data collection form which has been piloted on at least
one study in the review. Two review authors (MW, SS) will extract
the following study characteristics from included studies.

1. Methods: study design, total duration of study, number of study
centres and location, study setting, and date of study.

2. Participants: number (N) randomised, N lost to follow-up/
withdrawn, N analysed, mean age, age range, gender, inclusion
criteria, and exclusion criteria. In addition, we will collect data
on le. atrial size, percentage of paroxysmal and persistent AF
and presence of comorbidities (mentioned in the background
section).

3. Interventions: intervention, comparison, number of ablations
per participant, concomitant medications, and excluded
medications.

4. Outcomes: primary and secondary outcomes specified and
collected, and time points reported.

5. Notes: funding for trial, and notable conflicts of interest of trial
authors.

Two review authors (MW, SS) will independently extract outcome
data from included studies. We will resolve disagreements by
consensus or by involving a third person (MA). One review author
(MSS) will transfer data into the Review Manager 5 file (Review
Manager 2014). We will double-check that data are entered
correctly by comparing the data presented in the systematic review
with the data extraction form. A second review author (MA) will
spot-check study characteristics for accuracy against the trial
report.

Assessment of risk of bias in included studies

Two review authors (MA, MW) will independently assess risk of bias
for each study using the Cochrane 'Risk of bias' tool, outlined in
the Cochrane Handbook for Systematic Reviews of Interventions (
Higgins 2011) We will resolve any disagreements by discussion or
by involving another author (SS). We will assess the risk of bias
according to the following domains.

1. Random sequence generation

2. Allocation concealment

3. Blinding of participants and personnel

4. Blinding of outcome assessment

5. Incomplete outcome data

6. Selective outcome reporting

7. Other bias

We will judge each study to be at high, low, or unclear risk of bias
for each of the domains listed, and we will provide direct quotes
from the study report, with justifications for our judgement, in the
'Risk of bias' table. Where information on risk of bias relates to
unpublished data or correspondence with trialists, we will note
this in the 'Risk of bias' table. We are interested in quantifying the
e#ect of assignment to the interventions at baseline, regardless of
wether the interventions are received as intended (the ‘intention-
to-treat e#ect’). When considering treatment e#ects, we will take
into account the risk of bias for the studies that contribute to that
outcome.

Measures of treatment e:ect

The data we will collect will be dichotomous data and will be
analysed as odds ratios with 95% confidence intervals.

Unit of analysis issues

If we identify any multi-arm trials, we will use the data from arms
using the required approach (e.g. individual drugs versus placebo
or no treatment) and exclude arms that are irrelevant to the scope
of our review. For studies that include placebo and no treatment as
two di#erent controls, we will combine the control arms.

For studies that report more than one follow-up, outcomes at the
longest possible time of follow-up will be analysed if the time point
is not pre-specified (according to our primary outcome and first
secondary outcome time point). We plan to analyse the di#erent
time points as separate comparisons to avoid a unit of analysis
error.

Dealing with missing data

We will contact investigators or study sponsors in order to verify
key study characteristics and obtain missing numerical outcome
data where possible (e.g. when a study is identified as abstract
only). Where this is not possible, and the missing data are thought
to introduce serious bias, we will assume the data are missing
at random and explore the impact of excluding such studies in
the overall assessment of results by a sensitivity analysis (see
Sensitivity analysis).

Assessment of heterogeneity

We will inspect forest plots visually to consider the direction and
magnitude of e#ects and the degree of overlap between confidence
intervals. We will use the I2, and Tau2 statistics to measure
heterogeneity among the trials in each analysis. We acknowledge
that there is substantial uncertainty in the value of I2 when there is
only a small number of studies. We will also consider the P value
from the Chi2 test.

If we identify substantial heterogeneity we will report it and explore
possible causes by prespecified subgroup analysis. We will consider
heterogeneity as substantial if there is a low P value (less than
0.1) in the Chi2 test for heterogeneity, or if Tau2 is greater than
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zero. Strict thresholds for interpreting I2 are not recommended
and we will therefore follow the rough guide as outlined in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2017), where 50% or more represents substantial to considerable
heterogeneity.

Assessment of reporting biases

If we are able to pool 10 or more studies, we will create and examine
a funnel plot to explore possible small-study biases for the primary
outcomes. In this case we will also perform a formal statistical test
for asymmetry (e.g. Egger 1997). If there is only a small number
of included studies then the ability to detect publication bias is
largely diminished, so it will be di#icult to exclude the presence of
publication bias.

Data synthesis

We will undertake meta-analyses only where this is meaningful
i.e. if the treatments, participants and the underlying clinical
question are similar enough for pooling to make sense. We will carry
out statistical analysis using Review Manager 5 so.ware (Review
Manager 2014). Due to clinical heterogeneity across trials with AF
ablation, di#erences in comorbidities, di#erences in medication
dose and additions of cointerventions, we will use a random-
e#ects model for our meta-analysis. We will look at the random-
e#ects summary as the average range of possible treatment e#ects.
The average treatment e#ect will be given with a 95% confidence
interval. All eligible studies will be included regardless of their
risk of bias; the outcomes will be assessed for risk of bias in the
sensitivity analysis.

Subgroup analysis and investigation of heterogeneity

We plan to carry out subgroup analyses for the following factors for
all outcomes but only for our primary time point of interest (greater
than three months to six months).

1. Participants undergoing  their first  ablation versus those who
have undergone successive ablations (to explore whether drugs
are more or less successful in patients having undergone
previous unsuccessful ablations). This subgroup analysis will be
applied to all three planned comparisons.

2. Each individual drug (flecainide, propafenone, amiodarone,
dofetilide, dronedarone and sotalol) versus control. This
subgroup analysis will only be applied to comparison 1 and 2
under Types of interventions.

We will use the formal test for subgroup di#erences in Review
Manager 5 (Review Manager 2014), and base our interpretation on
this.

Sensitivity analysis

We plan to carry out the following sensitivity analyses on all
outcomes measured at greater than three months to six months.

1. Only including studies with low overall risk of bias (we will
consider a study to be at low risk of bias if it meets the criteria
for low risk of bias in the following domains: random sequence
generation, allocation concealment, and incomplete outcome
data).

2. Only including studies without missing data.

Summary of findings and assessment of the certainty of the
evidence

We will create separate 'Summary of findings' tables for each of the
following three comparisons.

1. Single Class I antiarrhythmics (flecainide, propafenone) versus
control

2. Single Class III antiarrhythmics (amiodarone, dofetilide,
dronedarone and sotalol) versus control

3. Combinations of any Class I and/or Class III antiarrhythmics
versus control

The 'Summary of findings' tables will include the outcomes listed
under Types of outcome measures. Our 'Summary of findings'
tables will cover all outcomes for the period of follow-up of greater
than three months to six months.

We will use the five GRADE considerations (study limitations,
consistency of e#ect, imprecision, indirectness and publication
bias) to assess the certainty of the body of evidence as it
relates to the studies which contribute data to the meta-
analyses for the prespecified outcomes. We will use methods
and recommendations described in Chapter 12 of the Cochrane
Handbook for Systematic Reviews of Interventions (Schünemann
2017), using GRADEpro GDT so.ware (GRADEpro GDT 2015). The
overall 'Risk of bias' judgement for each study will be used as part
of GRADE assessment. We will justify all decisions to downgrade the
quality of the evidence using footnotes, and will add comments to
aid the reader's understanding of the review if necessary.

Judgements about the quality of the evidence will be made
by two review authors (MA, MW) working independently, with
disagreements resolved by discussion or involving a third author
(SS). Judgements will be justified, documented and incorporated
into the reporting of results for each outcome. We plan to extract
study data, format our comparisons in data tables and prepare
a 'Summary of findings' table before writing the results and
conclusions of our review.
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A P P E N D I C E S

Appendix 1. Preliminary MEDLINE (Ovid) search strategy

1 Atrial Fibrillation/ (52683)

2 atrial fibrillat*.tw. (65841)

3 atrium fibrillat*.tw. (13)

4 auricular fibrillat*.tw. (933)

5 1 or 2 or 3 or 4 (77570)

6 Flecainide/ (1679)

7 flecainide*.tw. (2186)

8 Propafenone/ (1340)

9 propafenone.tw. (1571)

10 Amiodarone/ (7523)

11 Amiodarone.tw. (9180)

12 Dofetilide.tw. (865)

13 Dronedarone/ (421)

14 Dronedarone.tw. (573)

15 Sotalol/ (2050)

16 Sotalol.tw. (2729)

17 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 (16972)

18 5 and 17 (3737)

19 randomized controlled trial.pt. (495635)

20 controlled clinical trial.pt. (93449)

21 randomized.ab. (462524)
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22 placebo.ab. (203209)

23 clinical trials as topic.sh. (189357)

24 randomly.ab. (322810)

25 trial.ti. (209005)

26 19 or 20 or 21 or 22 or 23 or 24 or 25 (1254515)

27 exp animals/ not humans.sh. (4648880)

28 26 not 27 (1153980)

29 18 and 28 (955)
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