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Final Key Questions

Catheter Ablation as a First-line Treatment for Atrial Fibrillation and Atrial Flutter

Background

Cardiac arrhythmias are abnormal, irregular rhythms or changes in the heart rate due to a
disturbance in the heart’s electrical impulses that control the heartbeat. Age, sex, lifestyle habits,
obesity, heart disease, hypertension and diabetes increase the risk of cardiac arrhythmia. Atrial
fibrillation (AF) and atrial flutter (AFL) are due to abnormal conduction of electrical impulses in
the atria and are types of supraventricular tachyarrhythmias (SVTA). AF is the most common
cardiac arrhythmia, affecting an estimated 2.7 to 6.1 million people in the United States (U.S.)"
with an estimated national healthcare expenditure of $22.1 billion per year.> Hospital costs and
expenses related to comorbidities and AF complications contribute substantially to these costs.?
AF is associated with increased risk of stroke, systemic embolism, heart failure and mortality.*>
Clinical (symptomatic) AF has been typically classified as paroxysmal AF, which is intermittent
and terminates in < 7 days; persistent AF, which is continuous and lasting for > 7 days; long-
standing persistent AF (> 12 months duration); and permanent AF.>% AF may progress (e.g., from
paroxysmal to persistent, persistent to permanent) however the natural history of AF is not well
understood and a variety of factors (e.g., comorbidities, changes to cardiac structure) may impact
progression.* AFL is also common and age-related, with a reported incidence of 88 per 100,000
person-years and it frequently co-exists with AF> but typically does not progress. AFL shares the
same risk factors as AF and is also associated with increased risks of stroke and heart failure.
Effective management of AF and AFL are important given the public health burden and related
costs.

Treatment options for AF and AFL may depend on the type/classification being treated, patient
factors and comorbidities. AF treatment may initially focus on pharmacologic rate control (e.g.,
beta blockers, non-dihydropyridine calcium channel blockers, and digoxin), thromboembolism
prevention and addressing underlying comorbidities (e.g. obesity, congestive heart failure,
coronary artery disease, hypertension). Rhythm control therapy traditionally consists of the
administration of anti-arrhythmic drugs (AADs) such as flecainide or propafenone (Class I) or
amiodarone, dofetilide, or sotalol (Class II). Pharmacologic treatment for controlling rate and
rhythm in AFL and AF may be similar. In the past few decades, catheter ablation (CA) has been
increasingly used to provide rhythm control of SVTAs, including AF and AFL. CA involves
guided insertion of catheters into the arm, groin, or neck through a blood vessel and into the
heart under imaging guidance. Radiofrequency catheter ablation and cryoballoon ablation have
been most frequently used; newer methods of ablation include pulsed field ablation or laser
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ablation. Complications of catheter ablation may include catheter insertion site complications,
damage to blood vessels, the heart, or the heart’s electrical system during the procedure, blood
clots that can lead to a heart attack or stroke, pulmonary vein or esophageal stenosis following
the procedure or radiation damage. Ablation may be considered early in the course of treatment
for arrhythmias that are difficult to treat pharmacologically and may be considered before
pharmacologic medical therapy in patients in whom the arrhythmia is poorly tolerated. Based on
more recent evidence, some researchers and newer clinical guidelines have suggested that CA be
considered as a first-line treatment for AF in particular in selected patients as it may mitigate

symptoms and slow progression better than AADs.>"?

Topic Background and Technologies of Interest

A Health Technology Assessment (HTA) titled “Catheter Ablation Procedures For
Supraventricular Tachyarrhythmia Including Atrial Flutter & Atrial Fibrillation” was performed
in 2013. Based on this HTA, an independent Health Technology Clinical Committee (HTCC)
found sufficient evidence to cover cardiac CA procedures for adults with SVTAs, including:
reentrant tachycardias (e.g., Wolff-Parkinson-White syndrome, atrioventricular reentrant
tachycardia, atrioventricular nodal reentrant tachycardia), symptomatic AFL, and symptomatic
AF when drug therapy is either not tolerated or ineffective. The HTCC determined that there
would be no coverage for ablation with other, non-reentrant supraventricular tachycardias.

A June 2025 signal update report concluded that two large systematic reviews with meta-
analyses confirmed the continued safety of radiofrequency and cryoballoon ablation. The report
also found systematic reviews that provided newer evidence to support CA as a first-line therapy
for appropriate patients, suggesting that the current coverage requirement of failed drug therapy
may no longer be consistent with newer evidence. The report suggested that a narrowly focused
update of the 2013 HTA to evaluate the evidence for catheter ablation as a first-line treatment in
AF may be warranted. Thus, a limited update to the 2013 report will be conducted to focus on
use of CA as a first-line therapy for treating AF or AFL compared with other therapies (e.g.,
AAD:s).

Determination of whether a treatment ought to be first-line should be based on robust, high-
quality evidence demonstrating substantial effectiveness based on objective clinical outcomes
and comparable safety to alternative first-line treatments for rhythm control.

Policy Context and Reason for Selection

The 2013 coverage decision specifies that CA is covered if AADs have failed. The 2025 signal
update report suggested that a narrowly focused update of the HTA to evaluate the evidence for
ablation as a first-line treatment in AF and AFL may be warranted based on new evidence
included in updated systematic reviews.
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Objectives:

The aim of this technology assessment is to systematically review, critically appraise, analyze
and synthesize research evidence evaluating the comparative efficacy, effectiveness, and safety
of cardiac CA as a first-line treatment for AF and AFL. The differential effectiveness and safety

of these treatments in subpopulations will be evaluated, as will the cost effectiveness. This will
be a focused update to the 2013 HTA.

DRAFT Key Questions (KQ) and Scope

Key Question 1
In patients with symptomatic atrial fibrillation (AF) who have not been previously treated:

KQ la. What is the efficacy of catheter ablation as a first-line treatment in the short term
and longer term compared with other first-line treatments?

KQ 2b. How does the safety profile of catheter ablation as a first-line treatment in the
short term and longer term compared with other first-line treatments short term and
longer term?

KQ 3c. Does catheter ablation as a first-line treatment have any differential efficacy or
safety compared with other first-line treatment options

KQ 4d. Is catheter ablation cost-effective as a first-line treatment compared with
alternative first-line treatment options in the short- and long-term?

Key Question 2
In patients with symptomatic atrial flutter (AFL) who have not been previously treated:

KQ la. What is the efficacy of catheter ablation as a first-line treatment in the short term
and longer term compared with other first-line treatments?

KQ 2b. How does the safety profile of catheter ablation as a first-line treatment in the
short term and longer term compared with other first-line treatments short term and
longer term?

KQ 3c. Does catheter ablation as a first-line treatment have any differential efficacy or
safety compared with other first-line treatment options

KQ 4d. Is catheter ablation cost-effective as a first-line treatment compared with
alternative first-line treatment options in the short- and long-term?

PICOTS/Scope:
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line therapy with an FDA-approved
device (e.g., RFA, cryoablation, laser
or pulsed field ablation)

Inclusion Exclusion
Patients Adults with symptomatic AF or AFL e Patients < 18 years of age
who have not been previously treated | ¢ Asymptomatic patients
(e.g., with catheter ablation or e Patients who had failed prior medical therapy
antiarrhythmic drug therapy) e Patients with other SVTAs
e Ventricular tachycardia and paroxysmal
Special populations: Age, sex, ventricular tachycardia
baseline risk for stroke (e.g., e Any tachyarrhythmia that does not originate
CHA2DS2-VASc score), comorbidities from the sinus node, atrial tissue, or
(e.g., cardiovascular disease, diabetes, junctional sites between the atria and
hypertension, heart failure, structural ventricles
heart disease, congenital abnormality, | 4 Bradycardia
renal disease) e Patients with prior catheter ablation; patients
who are having repeat ablation
e Populations of < 80% of patients with AF or
AFL if results by condition not reported
separately
e Populations of < 80% of patients undergoing
catheter ablation as a first-line therapy if
results by treatment (i.e., first-line vs.
second-line ablation) not reported separately
e Patients who have failed treatment with
AADs
e Patients who are currently being treated with
AADs
Intervention Catheter ablation (any type) as a first- | e Ablation as an adjunct to or in combination

with surgery, intraoperative ablation (i.e.,
hybrid ablation)

Adjunctive ablation to additional areas in
addition to pulmonary vein isolation

Use of non-FDA approved devices or devices
not in final stages for FDA approval

For atrial fibrillation, studies in which
pulmonary vein electrical isolation was not
the goal of ablation (e.g., standalone RFA of
complex fractionated atrial electrograms and
linear ablations), as well as studies of
ablation of the AV junction

Complete AV node ablation requiring
pacemaker implantation

Combinations of ablation techniques (e.g.,
RFA plus chemical ablation (e.g., with
ethanol)

Combination ablation and left atrial
appendage closure

Devices or procedures that are outdated or
no longer used
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Comparators Other first-line treatment options Comparisons of different techniques used in

e Pharmacologic therapy for rhythm catheter ablation (i.e., imaging, types of
control catheter tips, etc.)

e Procedures or other therapies Comparisons of different methods of ablation
intended to control rhythm (e.g., (e.g., cryoablation vs. RFA) or comparisons of
cardioversion) adjunctive ablation to additional areas

e Maze or other surgical procedures Cardioversion alone (i.e., in the absence of

e Sham procedure antiarrhythmic medical therapy)

Comparisons of different treatments after
catheter ablation (e.g., different drug
regimens post-ablation)
Comparison of rhythm control with rate
control strategies

Outcomes Primary Outcomes (SOE) Composite measures

e AF recurrence/persistence Unvalidated patient reported outcomes

e Repeat ablation measures

e Need for AADs after catheter Intermediate outcomes (including
ablation maintenance of sinus rhythm, chamber size,

e New onset AF in patients with AFL ejection fraction)

Technical failure (e.g., issues with the
Harms (SOE) equipment, technique, or anatomy, such as

e Procedure-related harms (e.g., inability to reach the target, poor catheter
pericardial effusion or cardiac contact, or complex electrical pathways)
tamponade, pulmonary vein
stenosis, esophageal stenosis,
atrioesophageal fistula, DVT,
peripheral vascular complication
[including pseudoaneurysm,
hematoma at catheter insertion
site, vascular injury], death)

e Medication related harms

e Cardiac events (e.g., Ml)

o All-cause mortality

e Embolic events (including stroke)

e Congestive heart failure

Secondary outcomes (No SOE)

e Patient symptom improvement
(including palpitation, tachypnea,
chest stuffiness, syncope, anxiety)
based on validated measures

e Health-related quality of life
(based on validated measures)

Timing > 6 months follow-up Studies with < 6 months of follow-up
Study Design For all key questions, focus will be NRSI that do not control for confounding

placed on studies with the least
potential for bias comparing catheter
ablation as a first-line treatment for
AF or AFL.

Non-clinical studies, studies of technique,
imaging

Studies with < 10 patients per treatment
group
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e RCTs designed to assess efficacy
and safety
e NRSI that control for confounding

will be considered for safety only
with preference given to
prospective studies

e Full economic studies

Studies with < 80% of patients undergoing
catheter ablation as a first-line therapy
Non-clinical studies, studies of technique,
guidance, imaging

Case series, case reports

Publication e Studies published in English in
peer-reviewed journals, published
HTAs or publicly available FDA
reports

e Full, formal economic analyses
(e.g. cost-utility studies) published
in English in HTAs or in a peer
reviewed journals published after
those represented in previous
HTAs

For atrial fibrillation and atrial flutter, studies
with a publication date prior to 2000 will be
excluded on the basis that they used
conventional tips that are obsolete for these
diagnoses

Studies reporting only on the technical
aspects of ablation (e.g., imaging, type of
catheter, etc.)

Abstracts, editorials, letters

Unpublished studies

Duplicate publications of the same study
which do not report on unique outcomes
Single reports from multicenter trials

White papers

Narrative reviews

Articles identified as preliminary reports
when results are published in later versions
Incomplete economic evaluations such as
costing studies

AADs = antiarrhythmic drugs; AF = atrial fibrillation; AFL = atrial flutter; AV = atrioventricular; DVT = deep vein thrombosis; FDA =
Food and Drug Administration; HTA = health technology assessment; M| = myocardial infarction; NRSI = nonrandomized studies
of intervention; RCT = randomized controlled trial; RFA = radiofrequency ablation; SOE = strength of evidence; SVTAs =

supraventricular tachyarrhythmias.
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