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Comparative Effectiveness of Catheter Ablation Devices in 
the Treatment of Atrial Fibrillation: A Network Meta-analysis 
of Patients in Prospective Studies
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Population: Paroxysmal AF patients undergoing 
catheter ablation treatment.

Literature Sources: PubMed, relevant grey literature, 
and key study bibliographies.

Eligible Studies: Studies comparing the effectiveness 
of catheter ablation devices as assessed by 12-month 
freedom from atrial arrhythmias in adults with 
paroxysmal AF.

How does the effectiveness of THERMOCOOL SMARTTOUCH®/THERMOCOOL SMARTTOUCH® SF 
catheters with CARTO VISITAG™ with Ablation Index/ SURPOINT™ (STAI) compare to other available 
catheter ablation devices in the treatment of atrial fibrillation (AF)?

STAI demonstrated superior effectiveness compared to currently available devices 
for achieving 12-month freedom from atrial arrhythmias in paroxysmal AF patients after 
catheter ablation.

An NMA is a meta-analysis that 
compares three or more treatment 
options using evidence from both 
direct head-to-head comparisons 
and indirect comparisons based 
on a common comparator.

Twelve studies evaluating five 
different catheter ablation 

devices were included, totaling 
1,722 patients.

DESIGN: BAYESIAN NETWORK META-
ANALYSIS (NMA)
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SMARTTOUCH® SF Catheter alone

77%

34%

41%

9%

12-MONTH FREEDOM OUTCOMES

1 32



3

33© Johnson & Johnson Medical NV/SA 2020    135454-200325 EMEA

How does the effectiveness of STAI compare to other available catheter ablation devices in the treatment of AF?

OBJECTIVE

METHODS

Experimental Design

STUDY DESIGN

Bayesian hierarchical NMA: An NMA is a meta-analysis that compares three or 
more treatment options using evidence from both direct head-to-head and indirect 
comparisons. A Bayesian hierarchical method allows evidence from randomized and 
non-randomized studies to be combined.

DATA SOURCES
Randomized and non-randomized prospective comparative studies of ablation 
catheters identified in PubMed, relevant grey literature, and key study bibliographies.

ANALYSIS

• A three-level Bayesian hierarchical model was used to incorporate both
randomized and non-randomized evidence. Studies were grouped and pooled as
high-, unclear-, and low-quality based on whether patients were randomized to
catheter ablation devices and whether patient characteristics were balanced at
baseline. Unclear- and low-quality studies were down-weighted by 50%.

• Likelihood of patients being free from atrial arrhythmia was primarily based on
high-quality evidence, while being influenced (ie, borrowing strength) from the
unclear and low-quality evidence.

• Sensitivity analyses were conducted to assess the effect of different weightings
for low and unclear-quality studies.

INCLUSION CRITERIA EXCLUSION CRITERIA

• Patients aged ≥18 years with diagnosis of
paroxysmal AF and refractory or intolerant to
antiarrhythmic drugs

• 12 months of pre-index data

• Compared first-time catheter ablation using devices
of interest:

• Retrospective or single arm study design

• Did not report freedom from or recurrence of atrial
arrhythmias for separate devices

• Outcome includes events during the 3-month
blanking period

• Cryoablation procedures with secondary focal RF
catheter use

An NMA graphic depicts different 
treatments as nodes, and methods of 
comparison between treatments as solid 
lines (head-to-head comparison) and 
dotted lines (indirect comparison based on 
common a comparator). 

• STAI

• THERMOCOOL 
SMARTTOUCH®

• THERMOCOOL®

• Arctic FrontTM

• Arctic FrontTM Advance

• Arctic FrontTM Advance Pro
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STUDY OUTCOMES
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12-MONTH FREEDOM FROM 

ATRIAL ARRHYTHMIAS

COMPARATIVE LIKELIHOOD OF 
12-MONTH FREEDOM FROM 

ATRIAL ARRHYTHMIAS

PROBABILITY OF BEING THE 
BEST TREATMENT 

(SUCRA: surface under the 
cumulative ranking curve area )

TREATMENT RANKING 

1 32

Study Characteristics & Evidence Network

A total of 12 studies and 1,722 patients were included in the primary analysis. Among these studies meeting 
inclusion criteria, five of the identified catheter types were investigated: THERMOCOOL®, THERMOCOOL 
SMARTTOUCH®, STAI, Arctic Front™, and Arctic Front Advance™.

Some variation in patient medical history and comorbidity status was observed across studies.

A network diagram for the analysis shows the studies that are included and the treatment comparisons performed. 
The size of each node is proportional to the number of patients that received each treatment. The width of the lines 
is proportional to the number of studies comparing each pair of treatments.

STUDY RESULTS

Evidence Network of Included Studies

Abbreviations: AI = THERMOCOOL SMARTTOUCH® with Ablation Index; CB1 = Arctic Front; CB2 = Arctic Front Advance™; ST = 
THERMOCOOL SMARTTOUCH®; TC = THERMOCOOL®.
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When compared to all other catheter ablation devices, STAI was associated with the highest absolute probability 
(95.8%) of 12-month freedom from atrial arrhythmias.

Results of the comparative likelihood of 12-month freedom from atrial arrhythmias showed:

Analyses showed that with STAI, 12-month freedom from atrial arrhythmias was

STAI was ranked first among treatments in Bayesian ranking and had the highest probability of being the best 
treatment (ie, SUCRA), at 99.2%. Results from secondary and sensitivity analyses in the overall average effect 
across populations were similar to those from the primary analysis.

STUDY OUTCOMES
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Absolute Probability of 12-Month Freedom from Atrial Arrhythmias

STAI versus Comparator Relative Risk (95% CrI) % Difference in Likelihood

THERMOCOOL SMARTTOUCH® 1.09 (1-1.3) 9%

THERMOCOOL® 1.34 (1.17-1.48) 34%

Arctic Front Advance™ 1.41 (1.06-2.47) 41%

Arctic Front™ 1.77 (1.21-2.87) 77%

greater likelihood 
than Arctic Front 
Advance™

greater likelihood 
than THERMOCOOL®

Catheter 

greater likelihood than 
THERMOCOOL SMARTTOUCH®/ 
SMARTTOUCH® SF Catheter alone

41% 34% 9%

*Indicates significant difference; p = <0.05
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CONCLUSION

Patients receiving catheter ablation using STAI were significantly more likely to be 
free from atrial arrhythmias at 12 months, compared to first- and second-generation 
radiofrequency and cryoballoon catheters.

Study limitations include: 

• Potential bias from inclusion of poor-quality studies, however this was somewhat addressed
by down-weighting poor and uncertain quality studies

• Heterogeneity unavoidably introduced, for example, through differences in patient baseline
characteristics, type of recurrent arrhythmia measured (ie, AF, atrial tachycardia, atrial flutter),
and arrhythmia monitoring

STUDY LIMITATIONS
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