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Treatment of Atrial Fibrillation Using Ablation Index-
Guided Contact Force Ablation: A Matching-Adjusted
Indirect Comparison to Cryoballoon Ablation

SUMMARY
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Population: Patients with PAF undergoing catheter 
ablation using either STAI or CB.

Data Sources: 

STAI: IPD from two prospective studies, Solimene et 
al. 2019 and Hussein et al. 2017.

CB: Prospective studies that investigated the 
effectiveness of CB ablation, as identified from a 
systematic literature review.

How does the 12-month effectiveness of THERMOCOOL SMARTTOUCH™ and  THERMOCOOL 
SMARTTOUCH™ SF catheters with CARTO VISITAG™ with Ablation Index/ SURPOINT™ (STAI) 
compare to that of Arctic Front Advance™ (CB) after catheter ablation in patients with paroxysmal 
atrial fibrillation (PAF)?

Indirect comparison, using MAIC methods and matching for age, LVEF, and sex showed a 
reduction of arrhythmia recurrence of 70% for STAI, when compared to CB.

An MAIC is an analysis that allows 
for indirect comparison of two 
treatments, similar to a meta-
analysis, but using individual 

Three CB studies 
identified in the 
systematic literature 
review were included 
and pooled in the 
analysis, totaling 175 
patients.

DESIGN: MATCH ADJUSTED INDIRECT 
COMPARISON (MAIC)

STUDY ATTRITION

STUDY QUESTION

METHODOLOGY

OUTCOMES

CONCLUSION

RESULTS

Rate of atrial arrhythmia 
recurrence at 12 months. 

After matching and 
adjusting, STAI was 

associated with a 
lower incidence of 

arrhythmia recurrence 
compared to CB

was observed with STAI, 
when adjusted for age, left 
ventricular ejection fraction 
(LVEF), and sex 

REDUCTION IN 12 
MONTH RECURRENCE 

70%12-MONTH FREEDOM 

FROM ARRHYTHMIA 

patient-level data (IPD) from one study and 
reported data from another study to facilitate 
robust matching and simulate a randomized trial.
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To compare the effectiveness of STAI on recurrence of atrial arrhythmias 12 months after catheter ablation to that of 
CB in patients with PAF.

OBJECTIVE

METHODS

Experimental Design

STUDY DESIGN
An MAIC is an analysis that allows for indirect comparison of two treatments, similar to a 
meta-analysis, but using IPD from one study and reported data from another study.

DATA SOURCES

STAI: IPD were available from two prospective trials (Solimene et al. 2019 and Hussein et 
al. 2017) that investigated the effectiveness of STAI.

CB: A systematic literature review was performed to identify studies meeting pre-specified 
criteria, which identified three prospective studies investigating the effectiveness of CB.

POPULATION Patients with PAF undergoing catheter ablation using STAI or CB

ANALYSIS

IPD was used to:
• Match patients ablated with STAI to those ablated with CB. This ensures that only 

patients that fit the eligibility criteria of both STAI and CB studies were compared. 
• Adjust the STAI cohort by reweighting patients to reduce between-study differences 

in baseline patient characteristics. 

• Patients were adjusted (reweighed) based on prognostic factors (patient characteristics 
that affect survival) including: age, left atrial diameter (LAD), LVEF, diabetes, and sex.

• Scenario analyses estimated the rate of 12-month recurrence considering different 
prognostic factors. 

• Sensitivity analyses to assess potential biases compared STAI to individual CB studies. 

RITERIA FOR CRYOBALOON 
SYSTEMATIC REVIEW 

EXCLUSION CRITERIA

• Prospective study design

• ≥50 patients in CB cohort 

• Adults aged ≥18 years with drug-refractory, 
symptomatic, PAF

• Patients who underwent first-time ablation with 
Arctic Front Advance™ 

• Reported time-to-event data on 12-month freedom 
atrial arrhythmias (ie, atrial fibrillation (AF), atrial 
tachyarrhythmia, atrial flutter) after ablation, 
excluding events that occurred in a 3-month 
blanking period

• Retrospective study design

• <50 patients in CB cohort

• Patients aged <18 years, not refractory to 
antiarrhythmic drugs, with asymptomatic PAF, 
permanent AF, persistent AF (PsAF), or long-
standing PsAF

• Not ablated with Arctic Front Advance™

• Reported multiple-procedure success

• Did not report 12-month time-to-event data for 
outcome of interest 

• Did not consider a 3-month blanking period
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STUDY OUTCOMES

Primary Analysis: The primary analysis compared IPD from the Solimene et al. 2019 study against the pooled CB 
cohort.

After adjusting for prognostic factors, STAI was associated with greater reductions in the rate of arrhythmia 
recurrence than CB: 

Matching and adjustment of prognostic factors to minimize differences in study populations strengthened the 
outcome difference in favor of STAI.

Secondary Analysis: The secondary analysis pooled Solimene et al. 2019 and Hussein et al. 2017 STAI cohorts and 
compared that to the pooled CB cohort. 

This showed up to 39% reduction in the rate of atrial arrhythmias with STAI after adjusting for prognostic 
factors (Scenario A: HR 0.61, 95% CI 0.32-1.15).

STUDY RESULTS

HR <1 favor STAI, HR>1 favor CB. CIs that do not cross unity (ie, 1) are considered statistically significant. Abbreviations: CI = confidence interval; ESS = effective 
sample size; HR = hazard ratio; LVEF = left ventricular ejection fraction; N = sample size.

HR <1 favor STAI, HR>1 favor CB. CIs that do not cross unity (ie, 1) are considered statistically significant. Abbreviations: CI = confidence interval; ESS = effective 
sample size; HR = hazard ratio; N = sample size.

Rate of atrial arrhythmia 
recurrence at 12 months. 

Reduction when
adjusted for age

Reduction when adjusted 
for age and LVEF

Reduction when adjusted 
for age, LVEF, and sex

59% 63% 70%

Scenario HR (95% CI) N (ESS)
Factors 

Adjusted
STAI Associated 

Reduction in Arrhythmia

Unmatched & Unadjusted 0.5 (0.27-0.95) 156 - 50%

Matched & Unadjusted 0.42 (0.21-0.86) 132 - 58%

Scenario A 0.30 (0.13-0.71) (37) Age, LVEF, Sex 70%

Scenario B 0.37 (0.16-0.88) (49) Age, LVEF 63%

Scenario C (Principal Analysis) 0.41 (0.2-0.85) (125) Age 59%

Scenario HR (95% CI) N (ESS)
Factors 

Adjusted
STAI Associated 

Reduction in Arrhythmia

Unmatched & Unadjusted 0.69 (0.41-1.15) 245 - 31%

Matched & Unadjusted 0.56 (0.31-1.01) 175 - 44%

Scenario A 0.61 (0.32-1.15) (147) Age, Sex 39%

Scenario B 0.57 (0.31-1.05) (170) Age 43%
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CONCLUSION

Indirect comparison using MAIC methods showed that STAI was associated with reductions 
in recurrence of atrial arrhythmias of up to 70% at 12 months compared to CB. 

Study limitations include the absence of a common comparator, incomplete reporting of 
eligibility criteria or prognostic factors, and small sample size. 

• Only five prognostic factors (ie, age, LAD, LVEF, diabetes, and sex) had data available and
were adjusted for in this study.

• Despite the small number of patients with PAF in the Hussein et al. 2017 study, these
patients were incorporated into a robust analysis when pooled with the Solimene et al. 2019
STAI cohort.

STUDY LIMITATIONS
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