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1. Introduction

The purpose of this mini-report was to apply the methodologies developed by the Ottawa and
RAND EPCs to assess whether or not the CER No. 15 (Comparative effectiveness of
radiofrequency catheter ablation for atrial fibrillation),' is in need of updating. This CER was
originally released in July, 2009. It was therefore due for a surveillance assessment in January,
2010. When the Surveillance program began in the summer of 2011, this CER was selected to be
in the first wave of reports to go through the assessment. The first surveillance assessment report
of this CER was submitted to AHRQ in November, 2011. This second assessment was
completed in December 2012.

This CER included 120 unique studies identified by using searches through December, 2008 and
addressed four key questions to evaluate effectiveness and safety of radiofrequency catheter
ablation for atrial fibrillation. The key questions of the original CER were as follows:

1. What is the effect of radiofrequency ablation (RFA) on short- (6 to 12 months) and long- (>12
months) term rhythm control, rates of congestive heart failure, left atrial and ventricular size
changes, rates of stroke, quality of life, avoiding anticoagulation, and readmissions for persistent,
paroxysmal and long-standing persistent (chronic) atrial fibrillation?

2. What are the patient-level and intervention-level characteristics associated with RFA effect on
short- and long-term rhythm control?

3. How does the effect of RFA on short- and long-term rhythm control differ among the various
techniques or approaches used?

4. What are the short- and long-term complications and harms associated with RFA?

The conclusion(s) for each key question are found in the executive summary of the CER report.'
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2. Methods

We followed a priori formulated protocol to search and screen literature, extract relevant data,
and assess signals for updating. The identification of an updating signal (qualitative or
quantitative) would be an indication that the CER might be in need of updating. The Food and
Drug Administration (FDA), Health Canada, and Medicines and Healthcare Products Regulatory
Agency (MHRA) surveillance alerts received from the Emergency Care Research Institute
(ECRI) were examined for any relevant material for the present CER. The clinical expert opinion
was also sought. Taken into consideration the totality of evidence (i.e., updating signals, expert
opinion, FDA surveillance alerts), a consensus-based conclusion was drawn whether or not any
given conclusion warrants any updating (up to date, possibly out of date, or out of date). Based
on this assessment, the CER was categorized into one of the three updating priority groups: high
priority, medium priority, or low priority. Further details on the Ottawa EPC and RAND
methods used for this project are found elsewhere.”

2.1 Literature Searches

Cycle 2 (2™ assessment)

The same search strategy was used as in the 1% assessment (cycle 1) but using different search
dates for MEDLINE (March 20, 2011- June 5, 2012) and the Cochrane Central Register of
Controlled Trials (CCRCT; search date June 3, 2012) as per the original search strategies
appearing in the CER’s Appendix A.'

Cycle 1 (1*" assessment)

The CER search strategies were reconstructed in MEDLINE (January, 2008-September 23,
2011) and the Cochrane Central Register of Controlled Trials (CCRCT; search date September
23,2011) as per the original search strategies appearing in the CER’s Appendix A.' The
Cochrane update was run on the Wiley platform as the OVID platform was not available through
our institutional subscription. The syntax and vocabulary, which include both controlled subject
headings (e.g., MeSH) and keywords, were applied according to the databases indicated in the
appendix and in the search strategy section of the CER report. The MEDLINE search was
limited to five general medical journals (Annals of Internal Medicine, BMJ, JAMA, Lancet, and
New England Journal of Medicine) and several specialty journals (Circulation, Heart Rhythm,
American Journal of Cardiology, and the Journal of the American College of Cardiology).
Restricting by journal title was not possible in the Cochrane search and pertinent citations were
instead selected from the results. Study design filters were not applied to the Cochrane search
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since the Cochrane Central Register only contains randomized or controlled clinical trials.
Further details on the search strategies are provided in the Appendix A of this mini-report.

2.2 Study Selection

All identified bibliographic records were screened using the same inclusion/exclusion criteria as
one described in the original CER.

2.3 Expert Opinion

Cycle 2 (2™ assessment)

We contacted the 2 experts (1 CER-specific and 1 local expert) that had responded to the first
assessment.

Cycle 1 (1*" assessment)

In total, 4 CER-specific (e.g., lead author, clinical content experts, and technical expert panel
members) and 8 additional (local) clinical content experts were requested to provide their
opinion/feedback in a pre-specified matrix table (Appendix D) on whether or not the conclusions
as outlined in the Executive Summary of the original CER were still valid.

2.4 Check for Qualitative and Quantitative Signals

All relevant reports eligible for inclusion in the CER were examined for the presence of
qualitative and quantitative signals using the Ottawa EPC method (see more details in Appendix
B). CERs with no meta-analysis were examined for qualitative signals only. For any given CER
that included a meta-analysis, the assessment started with the identification of qualitative
signal(s), and if no qualitative signal was found, this assessment extended to identify any
quantitative signal(s). The identification of an updating signal (qualitative or quantitative) would
be an indication that the CER might be in need of updating. The definition and categories of
updating signals are presented in Appendix B and publications.*”
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2.5 Compilation of Findings and Conclusions

All the information obtained during the updating process (i.e., data on qualitative/quantitative
signals, the expert opinions, and safety surveillance alerts) was collated and summarized. Taken
into consideration the totality of evidence (i.e., updating signals, expert opinion, and FDA
surveillance alerts) presented in a tabular form, a conclusion was drawn whether or not any
conclusion(s) of the CER warrant(s) updating.

Conclusions were drawn based on four category scheme:
* Original conclusion is still up to date and this portion of CER does not need updating
* Original conclusion is possibly out of date and this portion of CER may need updating
* Original conclusion is probably out of date and this portion of CER may need updating

* Original conclusion is out of date and this portion of CER is in need of updating

In making the decision to classify a CER conclusion into one category or another, we used the
following factors when making our assessments:

* If we found no new evidence or only confirmatory evidence and all responding experts
assessed the CER conclusion as still valid, we classified the CER conclusion as still up to
date.

* If we found some new evidence that might change the CER conclusion, and /or a
minority of responding experts assessed the CER conclusion as having new evidence that
might change the conclusion, then we classified the CER conclusion as possibly out of
date.

* If we found substantial new evidence that might change the CER conclusion, and/or a
majority of responding experts assessed the CER conclusion as having new evidence that
might change the conclusion, then we classified the CER conclusion as probably out of
date.

* If we found new evidence that rendered the CER conclusion out of date or no longer
applicable, we classified the CER conclusion as out of date. Recognizing that our
literature searches were limited, we reserved this category only for situations where a
limited search would produce prima facie evidence that a conclusion was out of date,
such as the withdrawal of a drug or surgical device from the market, a black box warning
from FDA, etc.
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2.6 Determining Priority for Updating

Determination of priority groups (i.e., Low, Medium, and High) for updating any given CER was
based on two criteria:

*  How many conclusions of the CER are up to date, possibly out of date, or certainly out of
date?

* How out of date are conclusions (e.g., consideration of magnitude/direction of changes in
estimates, potential changes in practice or therapy preference, safety issue including
withdrawn from the market drugs/black box warning, availability of a new treatment)
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3. Results

3.1 Update Literature Searches and Study Selection

Cycle 2 (2™ assessment)

A total of 97 bibliographic records were identified (MEDLINE=92 and CCRCT =5). After de-
duping, 89 records remained (MEDLINE=89 and CCRCT=0), from which 40 potentially eligible
records were assessed for full text. Of these, 22 were included in the update.”*°

Cycle 1 (1™ assessment)

A total of 33 studies (9 randomized trials and 24 non-randomized controlled trials/observational
cohort studies) were included and assessed for updating signals.

3.2 Signals for Updating in Newly Identified Studies [Cycle 2]
3.2.1 Study overview

The study, population, treatment characteristics, and results for the 22 included studies®~® are
presented in Appendix C (Evidence Table).

Two of the 22 included studies were randomized trials'*"'* and the remaining 20 were non-

randomized experimental or observational studies. The length of follow-up across majority of
studies was between 12°'"'* and 60 months.® The longest follow-up period was 9 years.'® The
number of participants included in the randomized trials ranged from 80" to 124.'* The sample
size of the non-randomized studies ranged from 75° to 4,156." Participants included in these
studies were diagnosed with atrial fibrillation (AF). None of the included studies compared RFA
with anti-arrhythmic drugs (AAD). In two RCTs,'*' different techniques of ablation were
compared. Specifically, in one trial," duty-cycled bipolar/unipolar ablation with circular
catheter was compared with point-by-point antral ablation with 3D mapping system. The other
RCT" compared catheter ablation and surgical ablation techniques.

Eight studies investigated the value of different patient-level prognostic factors in predicting the
risk of AF recurrence (e.g., age, gender, body mass index, hypertension, diabetes, chronic kidney
disease, type of AF, temporal regularity index, spacial regularity index, left ventricular diameter,
metabolic syndrome, and AF cycle length).”"

The reported efficacy outcome measures for most studies were the recurrence rates of atrial
fibrillation (AF), freedom from AF, or termination of AF. Several studies reported rates of
complications/adverse events.””%!%13-26
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3.2.2 Qualitative signals
See also Table 1 (Summary Table), Appendix B, and Evidence Table (Appendix C)

Key question #1

Comparative effectiveness/safety for reducing recurrence rates of AF (RFA vs. AAD)

No new evidence. No Signal.

Key question #2

Predictive power of patient-level characteristics on AF recurrence rates in RFA-treated
patients

Type of AF: In agreement with findings from the original CER, one study® using a multivariable
analysis reported significantly higher rates of AF recurrence in participants with long-standing
persistent AF vs. PAF or persistent AF (HR=1.90, 95% CI: 1.00, 3.50). No Signal.

1012 multivariable

Left atrial diameter (LAD): In agreement with the original CER, in two studies,
analyses showed larger LAD as a significant predictor of AF recurrence rate (HR range: 1.009-

1.45). No Signal.

Left ventricular/diastolic diameter (LVEDD): In agreement with the original CER, one trial,®
showed larger LVEDD as a significant predictor of AF recurrence rate (59% vs. 52%, p=0.005).
No Signal.

Gender: In conflict with CER findings, 2 non-RCTs”'* showed female gender was associated
with either a significantly increased'® or reduced ° rate of AF recurrence.
1 Signal (other).

Duration of AF: In conflict with CER findings, 1 study,” showed a longer duration of AF (> 6
mo) to be a significant predictor of AF recurrence rate (HR=1.64, 95% CI: 1.21, 2.23). 1Signal
(other).

Presence of structural heart disease: as supplementary evidence to the original CER, three
studies showed the presence of heart disease as a significant predictor of AF recurrence. 1 signal
(other).

Age: Results agreed with those in the original CER regarding the absence of significant effect of
age on AF recurrence. Specifically, the independent effect of age on recurrence of AF was
reported in two non-RCTs in both of which the observed effects were statistically non-significant
(p=0.14 and p=0.37)'"'2. No Signal.
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Other potentially important predictors: The evidence in CER was supplemented by several
studies which identified a wide variety of new significant predictors for increased AF recurrence
rate. Specifically, increased levels of CHADS, score’ temporal regularity/spacial regularity
indices® monocyte CD36FL (>200),'" presence of chronic kidney disease,'? presence of
metabolic syndrome’ were associated with higher AF recurrence. Conversely, increased levels of
AF cycle length’ and monocyte CD36FL'! were associated with significantly reduced AF
recurrence. 1 Signal (other).

Predictive power of intervention-level characteristics on AF recurrence rates in RFA-
treated patients

No new evidence. No Signal.

Key question #3

Reduction in recurrence rates of AF (PVI vs. C-PVI)

No new evidence. No Signal.

Reduction in recurrence rates of AF (RFA vs. RFA with additional left-sided ablation)

No new evidence. No Signal.

Reduction in recurrence rates of AF (PVI vs. PVI with right-sided lines)

No new evidence. No Signal.

Reduction in recurrence rates of AF (Different approached of ablation compared)

Rhythm control: 2 RCTs '*'* reported on the comparison between the following RFA techniques.
In the first trial," there was no significant difference in AF termination rates between the duty-
cycled bipolar/unipolar and the 3D point-by-point. In the other trial,'* comparing catheter
ablation to surgical ablation, there was a greater AF termination rate in favor of surgical ablation.
No Signal.
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Key question #4

Rates of adverse events/complications after receiving RFA

Overall, the rates of specific complications and harms in participants receiving RFA were similar
to those reported in the original CER. The overall rates of complications/major adverse events
were under 7%.”'%1>%20-3 No Signal.

PV stenosis: < 1%%710:13:15.23

Tamponade: < 5% 67%1415.1821.22
Transient ischemic attack: 1 (0.23%),'° 1 (0.25%),” 6 (1.06%)°
Pulmonary embolism: 2 (0.35%),° 11 (0.7%)"

Death: <20610:14.18-202225

Pericardial effusion: 5 (1.5%),"” 2 (0.43%),” 11 (0.73%),” and 3 (3%)°
Pulmonary hypertension: 19 (1.4%)>

Esophageal injury: 22/219 (10%)'°

Excessive transmural injury: 10 (9.6%)>

3.2.3 Quantitative signals

No meta-analysis could be performed for any of the key questions

3.3 Safety surveillance alerts [Cycle 2]

None of the received safety surveillance alerts was relevant to the key questions of the given
CER.

3.4 Expert opinion [Cycle 2]

Only one (CER-specific) of the contacted clinical experts has provided response/feedback in the
matrix table (Appendix D). The responses from the expert were consistent in agreement that all

four conclusions outlined in the executive summary of the CER were still valid. The expert was
not aware of evidence that would invalidate the four CER conclusions.
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4. Conclusion

Summary results and conclusions according to the information collated from different sources
(updating signals from studies identified through the update search, FDA surveillance alerts, and
expert opinion) are provided in Table 1 (Summary Table). Based on the two assessments (cycles
1-2), this CER is categorized in Low (unchanged from the 1% assessment) priority group for
updating.

Key Question # 1

Signals from studies identified through update search (Cycle 2)

No new evidence. No Signal.

Experts (Cycle 2): One expert stated that conclusions in the key question # 1 are still valid.

Safety surveillance alerts (Cycle 2): No relevant safety alerts.

1st assessment conclusion (Cycle 1): Up to date

Total (cumulative) conclusion (Cycles 1-2): Up to date

Key Question # 2

Signals from studies identified through update search (Cycle 2)

In disagreement with the original CER conclusions supporting no effect of gender, the duration
of AF, and the presence of heart disease on AF recurrence rates, three studies showed that gender
was either a significant predictor or protective factor of AF recurrence (1 signal), one study
showed the duration of AF to be a predictor of AF recurrence (1 signal). Three studies showed
the presence of heart disease as a significant predictor of AF recurrence (1 signal). As
supplementary evidence, seven studies revealed other subject-level factors as having independent
effects on the rate of AF recurrence (1 signal). 4 Signals (Other).

Experts (Cycle 2): One expert stated that conclusions in the key question # 2 are still valid.

Safety surveillance alerts (Cycle 2): No relevant safety alerts.

1st assessment conclusion (Cycle 1): 2 of 5 conclusions possibly out of date

Total (cumulative) conclusion (Cycles 1-2): 2 of 5 conclusions probably out of date

Source: www.effectivehealthcare.ahrg.gov
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Key Question # 3

Signals from studies identified through update search (Cycle 2)

No new evidence. No Signal.

Experts (Cycle 2): One expert stated that conclusions in the key question # 3 are still valid.

Safety surveillance alerts (Cycle 2): No relevant safety alerts.

1st assessment conclusion (Cycle 1): 1 of 4 conclusions possibly out of date

Total (cumulative) conclusion (Cycles 1-2): 1 of 4 conclusions possibly out of date

Key Question # 4

Signals from studies identified through update search (Cycle 2): Overall, rates of complications
reported in the original CER were similar to those reported in newly identified studies. No
Signal.

Experts (Cycle 2): One expert stated that conclusions in the key question # 4 are still valid.

Safety surveillance alerts (Cycle 2): No relevant safety alerts.

1st assessment conclusion (Cycle 1): Up to date

Total (cumulative) conclusion (Cycles 1-2): Up to date

Source: www.effectivehealthcare.ahrg.gov
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Table 1. Summary Table

Conclusions from
CER’s Executive
Summary

Update
literature
search
results

Signals for updating

Qualitative

Quantitative

Safety
surveillance
alerts

Expert opinion

Validity of CER conclusions

Cycle 1
assessment

Cycles 1-2 (total
cumulative)
assessment

Key Question 1: What is the effect of RFA on short-term (6 to 12 months) and long-term (>12 months) rhythm control, rates of congestive heart failure, left atrial and ventricular size

changes, rates of stroke, quality of life, avoiding antic

oagulation, and readmissions for persistent, paroxysmal, and long-standing persistent (chro

nic) atrial fibrillation?

Rhythm control (RFA as a second-line therapy)

Cycle 2 (July 2012)

There is a moderate level of evidence to show that
patients who received RFA as a second-line therapy
(i.e., patients who did not respond to medical
therapy) had a higher chance of maintaining sinus
rhythm than those treated with medical therapy
alone (relative risk (RR) 3.46, 95-percent
confidence interval (CI) 1.97-6.09) at 12 months
postprocedure. The summary estimate was derived
from meta-analysis of three RCTs that assessed the
rhythm control of patients exclusively after a single
procedure.

agreement with

those in the pooled
analysis of original

CER, indicating

higher risk of being
free from recurrent
AF in RFA vs. AAD
(i.e., lower recurrent
AF rates in RFA vs.

AAD)

recurrence in
the original
CER was
updated by
pooling results
from 1 RCT”

Original pooled
RFA vs. AAD

RR=3.46
95% CI: 1.97,
6.09

Updated pooled
RFA vs. AAD

RR=3.72
95% CI: 2.48,
5.58

There was no

No new No signal NA None Still valid; one
evidence expert
mentioned an
ongoing RCT
(CABANA)
Cycle 1 (November 2011)
No signal No signal None All 3 experts
1 RCTY Findings in one The MA for the stated that this
RCT identified in risk of being conclusion is
update search are in | free from AF still valid; two

experts
mentioned an
RCT
(CABANA)
which is in
recruitment
phase only

Up to date

Up to date
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change in
statistical
significance; %
increase in

RR<50%

Rhythm control (RFA as a first-line therapy) Cycle 2 (July 2012) Up to date Up to date
There is insufficient evidence to compare freedom No new No signal NA None Still valid
from AF recurrence in patients who had RFA as evidence
first-line therapy vs. medically treated patients. One Cycle 1 (November 2011)
fair quality RCT of 67 patients (96 percent PAF) No new No signal NA None Still valid
reported an increased freedom from AF recurrence evidence
at 12 months for RFA as first-line therapy
compared with medical treatment (88 percent vs. 37
percent, P<0.001).
Rates of congestive heart failure Cycle 2 (July 2012) Up to date Up to date
There is insufficient evidence to compare the rates No new No signal NA None Still valid
of congestive heart failure between RFA and evidence
medical treatment. There was only one
observational study with data. This study reported Cycle 1 (November 2011)
that patients who underwent RFA had a lower risk 1 RCT? No signal No MA in the None Still valid
of developing congestive heart failure than those This trial”’ reported | original CER
treated with medical therapy (5 percent vs. 10 one case of heart
percent, P value not reported) at a mean follow-up failure in RFA arm,
of 30 months. i.e., insufficient

evidence to compare

incidence rates in

RFA vs. AAD
Left atrial and ventricular size changes Cycle 2 (July 2012) Up to date Up to date
There is a low level of evidence showing no No new No signal NA None Still valid
statistically significant difference in the evidence
improvement of left atrial diameter (LAD), left Cycle 1 (November 2011)
ventricular end diastolic diameter (LVED), or No new No signal No MA in the | None Still valid
ejection fraction (EF) at 12 months in patients who evidence original CER
underwent RFA compared to those treated with
medical therapy.
Rates of stroke Cycle 2 (July 2012) Up to date Up to date
There is a low level of evidence showing no No new No signal NA None Still valid
statistically significant difference in the risk of evidence

cerebrovascular events at 12 months in patients who
underwent RFA compared to those treated with

Cycle 1 (November 2011)

Source: www.effectivehealthcare.ahrg.gov
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medical therapy (risk difference 0.6 percent, 95- 1 RCT” No signal Cannot update None Still valid
percent CI -1.1 to 2.3 percent favoring AAD). The This trial”’ reported | the MA in the
summary estimate was derived from meta-analysis one case of vascular | original CER
of six RCTs. complication in due to

RFA arm, i.e., insufficient new

insufficient evidence | data

to compare

incidence rates in

RFA vs. AAD
Quality of life Cycle 2 (July 2012) Up to date Up to date
There is a low level of evidence to suggest that No new No signal NA None Still valid
RFA improves quality of life more than medical evidence
treatment. Three RCTs and one observational study
reported more improvement in the general or Cycle 1 (November 2011)
physical functioning score of the SF-36 health 1 RCT? No signal No MA in the None See above
survey in patients who underwent RFA than in Findings in this original CER
patients who had medical treatment alone (net RCT " identified in
difference between the two treatments, +1 to +25 update search are in
favoring RFA). However, these studies assessed the agreement with
results at nonuniform time points and therefore the those in the original
findings may be difficult to interpret. CER that RFA

improved QOL

compared to AAD
Avoiding anticoagulation Cycle 2 (July 2012) Up to date Up to date
There is a low level of evidence suggesting that No new No signal NA None Still valid
patients treated with RFA have a better chance of evidence
avoiding anticoagulation than those treated with Cycle 1 (November 2011)
AADs. There was only one RCT. It found a higher No new No signal No MA in the | None Still valid
proportion of patients treated with RFA than evidence original CER
patients treated with medical therapy reporting
freedom from anticoagulation at 12 months (60
percent vs. 34 percent, P=0.02).
Readmissions Cycle 2 (July 2012) Up to date Up to date
There is a low level of evidence on differences in No new No signal NA None Still valid
readmission rates between patients treated with evidence

RFA and those treated with AADs. Two RCTs
compared the rates or number of readmissions

Cycle 1 (November 2011)

Source: www.effectivehealthcare.ahrg.gov
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between RFA and medical treatment. One RCT
reported a lower readmission rate in patients treated
with RFA than medical treatment (9 percent vs. 54
percent, P<0.001), while the other RCT reported no
statistically significant difference in the median
number of readmissions between RFA and medical
treatment (1 readmission vs. 2 readmissions,
P=0.34). The findings on the rates of readmissions
are inconsistent. This may be because readmission
rates depend on many other factors besides the
recurrence of disease (e.g., the particular health care
system, bed availability, severity of illness)

No new
evidence

No signal

original CER

No MA in the | None

Still valid

Key question 2: What are the patient-level and intervention-level

characteristics associated with RFA effect

on short- and long-term rhythm control?

There is a low level of evidence to show that AF
type, namely nonparoxysmal AF, is predictive of a
higher rate of AF recurrence. Univariable analyses
within 31 studies that reported recurrence rates for
PAF vs. other types of AF were clinically and
statistically heterogeneous, but meta-analysis found
statistically significant higher rates of recurrence in
patients with nonparoxysmal AF, with relative risks
of about 1.6. However, only a minority of
multivariable analyses bear this out. Overall, 25
studies reported multivariable analyses of the
association between patient-level characteristics and
AF recurrence. Among these, 17 evaluated AF type
but only 6 of them found statistically significant
independent associations between AF type and
recurrence rates. In the 8 studies that reported
hazard ratios, these ranged from 1.1 to 22,
suggesting lower recurrence rates in patients with
PAF. Among 11 comparisons that reported both
univariable and multivariable analyses, 6 found
statistically significant crude and adjusted higher
recurrence rates in patients with nonparoxysmal AF,
3 found significant crude but nonsignificant
adjusted associations, and 2 found nonsignificant
crude and adjusted associations. In both univariable
and multivariable analyses reported, no study or
population factors were found to explain the

Cycle 2 (July 2012)

1 non-
RCT®

No signal

In agreement with
findings from the
original CER, one
study® using a
multivariable
analysis reported
significantly higher
rates of AF
recurrence in
participants with
long-standing
persistent AF vs.
PAF or persistent
AF (HR=1.90, 95%
CI: 1.00, 3.50)

original CER

No MA in the None

Still valid

Cycl

e 1 (November 2011)

1 non-
RCT on
type of
AR

No signal

In agreement with
findings from the
original CER, one
study®® using a
multivariable
analysis reported
significantly higher
rates of AF

The MA for the
risk of AF
recurrence in
the original
CER was
updated by
pooling results
from 1 RCT*

No signal None

Still valid

Up to date

Up to date
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heterogeneity among the studies.

recurrence in
participants with
NPAF vs. PAF
(HR=1.53, 95% CI:
1.15,2.03)

Original pooled
NPAF vs. PAF

RR=1.59
95% CI: 1.38,
1.82

Updated pooled
NPAF vs. PAF

RR=1.54
95% CI: 1.38,
1.71

There was no
change in
statistical
significance; %
increase in
RR<5

There is a moderate level of evidence to show that
among patients with approximately normal EF or
LAD, these parameters are not independent
predictors of AF recurrence. In multivariable
analyses, 5 of 17 studies found an association
between lower EF and AF recurrence, and 4 of 20
found an association between larger LAD and AF
recurrence. However, the reported data suggest that
only a small proportion of patients included in the
analyses had EFs below about 40 percent or LADs
above about 60 mm. The evidence is insufficient to
estimate the predictive value of abnormal EF or
LAD on recurrence rates.

ycle 2 (July 2012)

Non-
RCTs®1012

No Signal

In agreement with
the original CER, in
2 s‘[udies,lo’12
multivariable
analyses showed
larger LAD as a
significant predictor
of AF recurrence
rate:

HR=1.45,95% CI:
1.06,1.98 "

HR=1.009, 95% CI:
1.002, 1.017)"

One study® similarly
showed larger
LVEDD as a
significant predictor

NA

None

Still valid

Up to date

Up to date

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013




of AF recurrence
rate -59% (SD 7) vs.
52% (SD 6),

p=0.005
Cycle 1 (November 2011)
No new No Signal No MA in the None Still valid
evidence In 4 studies,”®”" original CER
on EF multivariable
analyses showed
4 non- consistently that
RCTs on larger LAD was a
LAD *3' | significant predictor
of increased AF
recurrence rate.
There is a high level of evidence to show that sex, Cycle 2 (July 2012) Possibly out of Probably out of
the presence of structural heart disease, and 2 Non- 1 Signal (Other) No MA in the None Still valid date date
duration of AF are not associated with AF RCTs*"° In 2 studies,”"” original CER

recurrence. None of the 23 studies found an
independent association between sex and AF
recurrence. Only 1 of 21 studies found a consistent
association between structural heart disease and AF
recurrence. Only 3 of 16 studies found a statistically
significant association between duration and
recurrence of AF, with hazard ratios of 1.03 and
1.08 for longer duration.

female gender was
associated with
either a significantly
increased'” or
reduced rate’ of AF
recurrence:

HR=0.092, 95% CI:
0.022, 0.386°

HR=1.67, 95% CI:
1.34,3.05 "

1 Signal (Other)

In 1 study,’ longer
duration of AF (> 6
mo) was shown as a
significant predictor
of increased AF
recurrence rate.

HR=1.644, 95% CI:

1.210, 2.235°

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013




1 Signal (Other)
In3 studies,g'10 the
presence of heart
disease was shown
as a significant
predictor of AF
recurrence:

HR (presence of
CHF) =10.903, 95%
CI: 2.602, 45.694°

HR (absence of
CAD)=0.58, 95%
CI: 0.36, 0.94'°

OR (presence of
HTN)=4.8, 95% CI:
1.0,22.7°
Cycle 1 (November 2011)
2 non- 1 Signal (Other) No MA in the None Still valid
%%Ts In 2 studies,*** original CER

female gender was
associated with a

significantly
increased rate of AF
recurrence.

1 non- No Signal

RCT* In 1 study,” longer

duration of AF (> 21
days) was shown to
be a significant
predictor of
increased AF
recurrence rate.

There is a high level of evidence to show that age, Cycle 2 (July 2012) Up to date Up to date

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013




within the approximate range of 40 to 70 years, is
not independently associated with AF recurrence.
Only 1 of 24 studies found an association (that
higher age was associated with lower rates of AF
recurrence). However, the reported data suggest that
only a small proportion of patients included in the
analyses were younger than about 40 years or older
than about 70 years. The evidence is insufficient to
estimate the predictive value of young or very old
age.

2 non-
RCTs'*"2

No Signal

Results agreed with
those in the original
CER regarding the
absence of
significant effect of
age on AF
recurrence.
Specifically, the
independent effect
of age on recurrence
of AF was reported
in two studies in
both of which the
observed effects
were statistically
non-significant
(p=0.14 and
p=0.37)'%2

NA

None

Still valid

Cycl

e 1 (November 2011)

No new
evidence
on age

No Signal

No MA in the
original CER

None

Still valid

There is insufficient evidence for other potential
predictors of AF recurrence, as other predictors
were only rarely evaluated.

Cycle 2 (July 2012)

6 non-

5,7-
RCTs™
9,11,12

1 Signal (Other)
In the following
studies, higher AF
recurrence was
associated with
increased levels of
CHADS, score’
TRI/SRI levels®
monocyte CD36FL
(>200)," presence
of CKD,"? presence
of metabolic
syndrome’

Increased levels of
AFCL’ and

NA

None

Still valid

Possibly out of
date

Probably out of
date

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013




monocyte
CD36FL" were
associated with
significantly
reduced AF
recurrence

Cycl

e 1 (November 2011)

15 non-

RCTs
28-42

1 Signal (Other)

In the following
studies, higher AF
recurrence was
associated with
increased levels of
BNP,** EAT
Volume,35
pericardial fat,*® %
of continuous
electrical activity,*!
BMI,40 plasma ET,39
DROM,38 reduced
levels of ECG
AFCL,”

the presence of
hematomaf’2 normal
right-sided PV
anatomy,29
hypertension,
number of co-
morbidities,30 non-
PV ectopy,’! early
AF recurrence,42 and
MS

28,37,39

No MA in the
original CER

None

One expert
noted a recent
study* showing
an early AF
recurrence as a
predictor of late
AF recurrence

There is insufficient evidence to show that
intervention-level characteristics, such as operator
experience or setting, are predictors of AF
recurrence, as no study addressed this question.

Cycle 2 (July 2012)

No new
evidence

No Signal

NA

None

Still valid

Cycl

e 1 (November 2011)

1 non-
RCT
43

No Signal

In one study,”
ablation of DFmax
sites found as a

No MA in the
original CER

None

Still valid

Up to date

Up to date

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013




protective factor

against AF
recurrence
Key question 3: How does the effect of RFA on short- and long-term rhythm control differ among the various techniques or approaches used?
PVI vs. WACA. There is a moderate level of Cycle 2 (July 2012) Possibly out of Possibly out of
evidence to show that WACA may result in lower No new No signal NA None Still valid date date
rates of AF recurrence than ostial PVI in patients evidence
with either PAF or persistent AF, with followup
Lt o e el Cyee T November 301
. : . L 1 RCT 1 Signal (A7) No MA in the None Still valid
lines compared their efficacy to maintain sinus 44 -
. and 1 1 non-RCT (non- original CER
rhythm. Only two studies reported results after a votal studv).®S
single procedure and off AADs. Both studies found %%1%45 ?WO(? S d'%’f)’
that patients who had WACA had a higher rate of ;ounc no ditierence
. in the rates of being
success (freedom from AF recurrence) than patients
. free from AF
who had ostial PVI (67 percent vs. 49 percent, bet PVI
P<0.05; 88 percent vs. 67 percent, P=0.02). Of the crween .(non—
. . . circumferential) vs.
three studies that included patients who had . .
reablation during followup, two reported similar circumferential PVI
findines ’ (73% vs. 73%,
g p=0.97)
1 RCT (non-pivotal
study),* found
significant
difference in the
rates of being free
from AF between
PVI (non-
circumferential) vs.
circumferential PVI
(40% vs. 11%,
p<0.001)
RFA with or without additional left-sided Cycle 2 (July 2012) Up to date Up to date
ablation lines. There is insufficient evidence to No new No signal NA None Still valid
make definitive conclusions concerning the effects evidence

of the addition of left-sided ablation lines to RFA.

Cycle 1 (November 2011)

Source: www.effectivehealthcare.ahrg.gov
Published online: May 16, 2013




The substantive heterogeneity of the different types
of additional left-sided ablation lines that were used
by the studies preclude meaningful comparisons.
Six RCTs compared the efficacy of one RFA
technique with vs. without the addition of left-sided
ablation lines (e.g., mitral-isthmus line (MIL), roof
or posterior left atrial lines). The majority of the
studies reported AF recurrence rates that included
patients who had reablation or were continued on
AAD:s. Three of five studies on patients with PAF
or nonparoxysmal AF found that patients who had
additional left-sided ablation lines had less AF or
atrial arrhythmia recurrence at followup than
patients who did not (MIL 71 percent vs. 53
percent, P=0.01; roof line 87 percent vs. 69 percent,
ES-6 P=0.04; MIL 74 percent vs. 83 percent, no P
value reported). Two studies did not find a
significant difference in AF recurrence with the
addition of left-sided ablation lines.

No new
evidence

No signal

No MA in the
original CER

None

Still valid

PVI vs. PVI with right-sided lines. There is
insufficient evidence concerning the effects of
adding right-sided lines on AF recurrence after
RFA. One RCT examined the incremental benefit
of adding a cavotricuspid isthmus ablation line in
patients undergoing RFA for AF. This study, which
included patients with AF and at least one episode
of atrial flutter, found no significant difference in
AF recurrence at 12 months followup between the
group that had ostial-antral PVI and the group that
had ostial-antral PVI with cavotricuspid isthmus
ablation. Another RCT compared WACA with vs.
without additional ablation of the superior vena
cava. This study of patients with PAF found no
significant difference at 12 months followup in the
recurrence of atrial tachyarrhythmia between the
patients who had WACA with superior vena cava
ablation and the patients who had only WACA.

Cycle 2 (July 2012)

No new
evidence

No signal

NA

None

Still valid

Cycl

e 1 (November 2011)

No new
evidence

No signal

No MA in the
original CER

None

Still valid

Up to date

Up to date

Different approaches in retrospective studies.

Cycle 2 (July 2012)

Up to date

Up to date

Source: www.effectivehealthcare.ahrg.gov
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There is insufficient evidence to draw conclusions
from this group of retrospective studies. These
observational studies compared many different
approaches to RFA. They have limitations in the
comparability among groups. Historical controls
were used in the majority of the studies. In some
instances, the proportions of patients with different
types of AF differed between groups, and the length
of followup also differed. None of the studies
adjusted for potential confounders.

2 RCTs
13,14

No Signal

2 RCTs "
reported on the
comparison between
Following RFA
techniques:

Duty-cycled
bipolar/unipolar vs.
3D point-by-point"
with no significant
difference in AF
termination

Catheter ablation vs.
surgical ablation'
with greater AF
termination rate in
favor of surgical
ablation

NA

None

Still valid

Cyecl

e 1 (November 2011)

7 RCTs
42,46-51

2 non-

RCTs
52,53

No Signal

In one RCT,* PVI
combined with GP
was significantly
more beneficial for
AF recurrence than
PVI alone (26.5%
vs. 54.5%). In
another RCT,50
anatomical LA
ablation was
significantly better
for AF recurrence
than selective GP
ablation (22.5% vs.
57.5%, p=0.02).

No Signal
The remaining 7

No MA in the
original CER

None

Still valid

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013




D ATA95153
studies "

reported on the
effects of
comparisons
between various
RFA techniques
(e.g., cryoballoon
vs. RFA; GP-RFA
vs. C-PVI; antral
PVI vs. antral PVI +
CFAE; hand-
navigated catheter
vs. RMN; all PVI
vs. arrhythmogenic
PVI)

Key question 4: What are the short- and long-term complications and harms associated with RFA?

There is a low level of evidence that adverse events
associated with RFA are relatively uncommon. The
level of evidence was rated low because the studies
reviewed employed nonuniform definitions and
assessments of adverse events. There were 84
studies that reported at least one adverse event
associated with RFA. Most of the studies did not
report the time of occurrence of the adverse events.
Based on the study description, we surmised that
most of the adverse events either took place in a
peri-procedural timeframe or shortly after being
discharged home postprocedure. The only exception
was the diagnosis of PV stenosis, which was
routinely screened for at around 3 months.

Major adverse events included PV stenosis, cardiac
tamponade, stroke and/or transient ischemic attack,
and peripheral vascular complications such as
bleeding/hematoma, pseudoaneurysm, femoral vein
thrombosis, or arteriovenous fistula. Seventy-eight
studies assessed the rates of asymptomatic or
symptomatic PV stenosis. The majority of these
studies reported asymptomatic PV stenosis rates of
between 0 percent and 19 percent (median 0.3
percent); 36 studies did not identify a single case of

Cycle 2 (July 2012)

19 studies
5-7,9,10,13-26

No Signal NA
Overall, the rates of
specific complications
and harms in
participants receiving
RFA were similar to
those reported in the
original CER. The
overall rates of
complications/major
adverse events were
under 7% 510:15.18-20.25

PV stenosis
6,7,10,13,15,.23
<1%™"

Tamponade
< 50, 6.79.14.15,18.21.22

TIA
1(0.23%)"
1(0.25%)’
6 (1.06%)*°

None

Still valid

Up to date

Up to date

Source: www.effectivehealthcare.ahrg.gov
Published online: May 16, 2013




PV stenosis. Symptomatic PV stenosis requiring
interventions occurred in less than 1 percent of
patients in six studies. Cardiac tamponade was
reported to occur in 0 percent to 5 percent (median
1 percent) of patients in the 70 studies that reported
this adverse event.

Cerebrovascular events were reported in 0 percent
to 7 percent (median 0.9 percent) of patients in 72
studies; 19 studies reported no cerebrovascular
events.

Atrioesophageal fistula was reported in 26 studies:
5 studies reported 1 case each, with event rates
ranging from 0.1 percent to 0.9 percent; the
remainder did not identify any cases. Among 16
studies, five deaths were reported within 30 days
postprocedure: one patient died from a pulmonary
infection, one died from anaphylaxis after the
procedure, and three died from atrioesophageal
fistulas. (Three publications from the same group of
investigators each reported one death from
atrioesophageal fistula.)

Major adverse events associated with RFA are
relatively uncommon. Overall, they occurred in less
than 5 percent of patients in most studies. However,
it is difficult to compare the rates of adverse events
across studies, as the descriptions of the various
adverse events were not always comparable.

Pulmonary embolism
2 (0.35%)%°
11 (0.7%)"

Death
6,10,14,18-20,22,25
<2% , LU, 15, g

Pericardial effusion
5(1.5%)"

2 (0.43%)*

11 (0.73%)’

3 (3%)°

Pulmonary

hypertension
19 (1.4%)*

Rate of esophageal
inju
22/219 (10%)'°

Excessive transmural
injury 10 (9.6%)**

Cycle 1 (November 2011)

13 studies
27,28,37,42,44,

49,51,54-59

No Signal

Overall, the rates of
specific complications
and harms in
participants receiving
RFA were similar to
those reported in the
original CER. The
rates of major adverse
events in studies
identified through the
update search were
under 5%.

Symptomatic PV

No MA in the
original CER

None

Still valid

Two experts
mentioned
Cappato et
al.2010 study
which reported
similar results

Source: www.effectivehealthcare.ahrg.gov
Published online: May 16, 2013




stenosis
18/1404 (1.28%)
2/144 (1.38%)*

Asymptomatic PV
stenosis
2/41 (4.87%)"

Tamponade
5/1404 (0.35%)*

1/50 (2.0%)>

Arteriovenous fistula
1/50 (2.0%)*!
1/53 (1.9%)™*
1/50 (2.0%) >

Deaths

1/106 (0.94%)*’
1/1404 (0.07%)*
1/53 (1.9%)™*
32/32569 (0.1%)

30-d post-procedure
n=25°

>30-d post-procedure
n=7"

Stroke

1/232 (0.43%)™
6/1404 (0.4%)™
1/53 (1.88%)*
27/2488 (1.1%)’
12/1348 (0.9%)°’

CER=comparative effectiveness review; RCT=randomized controlled trial;

non-PAF=non-paroxysmal atrial fibrillation; LAD=left atrial diameter; EF=

AF=atrial fibrillation; RFA=radiofrequency catheter ablation; AAD=anti-arrhythmic drug; PAF=paroxysmal atrial fibrillation;
ejection fraction; CAD= coronary artery disease; BMI= body mass index; LSAL= left-sided ablation lines; RSAL= right-sided
ablation lines; WACA=wide area circumferential ablation; PVI=pulmonary vein isolation; DROM=derivatives of reactive oxidative metabolites; ET=endothelin; AFCL=electrocardiogram atrial fibrillation
cycle length; EAT= epicardial adipose tissue; BNP= B-type natriuretic peptide; DFmax=dominant frequency of maximal sites; MS=metabolic syndrome; MA=meta-analysis; HR=hazard ratio:
CHF=congestive heart disease; TRI=temporal regularity index; SRI: spacial regularity index; CKD=chronic kidney disease; HTN=hypertension; CAD=coronary artery disease

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013
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Appendix A: Search Methodology
All MEDLINE searches were limited to the following journals:

General biomedical — Annals of Internal Medicine, BMJ, JAMA, Lancet, and New England
Journal of Medicine

Specialty journals — Circulation, Heart Rhythm, Am J Cardiol, and Journal of the American
College of Cardiology

Database: MEDLINE

Cycle 2 (2™ assessment)

Time period covered: March 20, 2011- June 5, 2012

Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) <1946 to
Present> Search Strategy:

1 atrial fibrillation.mp. or exp Atrial Fibrillation/ (39540)

2 pulmonary vein$.mp. or exp Pulmonary Veins/ (12678)

3 1or2(49153)

4 exp Catheter Ablation/ or radiofrequency ablation.mp. (19390)

5 radiofrequency catheter ablation.mp. or exp Catheter Ablation/ (18053)

6 ablation.mp. (51708)

7 radiofrequency.mp. (17678)

8 (catheter adj ablation).mp. (19015)

9 or/4-8 (57563)

10 3and9(6481)

11 limit 10 to human (5812)

12  limit 11 to yr="2008 -Current" (2562)

13 limit 12 to (addresses or bibliography or biography or case reports or comment or editorial or
lectures or legal cases or letter or news or newspaper article or "review") (1068)
14 12 not 13 (1494)

15 jama.jn. (62284)

16 "annals of internal medicine".jn. (27329)

17  bmij.jn. (73258)

18 "new england journal of medicine".jn. (65341)

19 lancet.jn. (122133)

20 circulation.jn. (36922)

21 Heart Rhythm.jn. (2920)

22 american journal of cardiology.jn. (31914)

23 "journal of the american college of cardiology".jn. (18507)

24  or/15-23 (440608)

25 14 and 24 (252)

26 (2011032* or 2011033* or 201104* or 201105* or 201106* or 201107* or 201108* or 201109* or
201110* or 201111* or 201112* or 2012%*).ed. (1167673)

27 25and 26 (92)

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013



Database: MEDLINE

Cycle 1 (1*" assessment)

Time period covered: 01 January 2008 to September 23, 2011

Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) <1946 to
Present> Search Strategy:

atrial fibrillation.mp. or exp Atrial Fibrillation/ (37642)

pulmonary vein$.mp. or exp Pulmonary Veins/ (12419)

1 or2 (47231)

exp Catheter Ablation/ or radiofrequency ablation.mp. (18224)
radiofrequency catheter ablation.mp. or exp Catheter Ablation/ (17017)
ablation.mp. (49330)

radiofrequency.mp. (16716)

(catheter adj ablation).mp. (17952)

or/4-8 (54892)

10 3 and9 (5992)

11 limit 10 to human (5386)

12 limit 11 to yr="2008 -Current" (2103)

13 limit 12 to (addresses or bibliography or biography or case reports or comment or editorial
or lectures or legal cases or letter or news or newspaper article or "review") (881)
14 12 not 13 (1222)

15 jama.jn. (61339)

16  "annals of internal medicine".jn. (26749)

17  bmj.jn. (51763)

18 "new england journal of medicine".jn. (64179)

19 lancet.jn. (120502)

20  circulation.jn. (36447)

21  Heart Rhythm.jn. (2725)

22 american journal of cardiology.jn. (31517)

23 "journal of the american college of cardiology".jn. (18034)

24 or/15-23 (413255)

25 14 and 24 (214)

O 00 1N DN B~ W —

Source: www.effectivehealthcare.ahrq.gov
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Database: Cochrane Central Register of Clinical Trials

Cycle 2 (2™ assessment)

Date of search: June 3, 2012

ID Search Hits Edit Delete
#1 MeSH descriptor Atrial Fibrillation explode all trees 2161 edit delete
#2 "atrial fibrillation":ti,ab.kw 3351 edit delete
#3 MeSH descriptor Pulmonary Veins explode all trees 194 edit delete
#4 pulmonary NEXT vein*:ti,ab,kw 283 edit delete
#5 (#1 OR #2 OR #3 OR #4) 3413 edit delete
#6 MeSH descriptor Catheter Ablation explode all trees 915 edit delete
#7 '"radiofrequency ablation" or "radiofrequency catheter ablation":ti,ab,kw 465 edit delete
#8 ablation or radiofrequency:ti,ab.kw 2759 edit delete
#9 catheter NEXT ablation:ti,ab.kw 965 edit delete
#10 (#6 OR #7 OR #8 OR #9) 2759 edit delete
#11 (#5 AND #10) 420 edit delete
#12 (#11), from 2008 to 2011 204 edit delete
#13 (#12), from 2011 to 2012 38  edit delete

CENTRAL - 29, after journal selection — 5 records

Only CENTRAL was part of original strategy

Source: www.effectivehealthcare.ahrg.gov
Published online: May 16, 2013




Database: Cochrane Central Register of Clinical Trials

Cycle 1 (1*" assessment)

Date of search: September 22, 2011

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12

MeSH descriptor Atrial Fibrillation explode all trees (2014)
"atrial fibrillation":ti,ab,kw (3159)

MeSH descriptor Pulmonary Veins explode all trees (176)
pulmonary NEXT vein*:ti,ab,kw (253)

(#1 OR #2 OR #3 OR #4) (3221)

MeSH descriptor Catheter Ablation explode all trees (846)
"radiofrequency ablation" or "radiofrequency catheter ablation":ti,ab,kw (400)
ablation or radiofrequency:ti,ab,kw (2542)

catheter NEXT ablation:ti,ab,kw (890)

(#6 OR #7 OR #8 OR #9) (2542)

(#5 AND #10) (377)

(#11), from 2008 to 2011(164)

Reduced to 11 records based on selected journals

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013



Appendix B: Updating Signals

Qualitative signals*

Potentially invalidating change in evidence

This category of signals (A1-A3) specifies findings from a pivotal trial**, meta-analysis (with at
least one new trial), practice guideline (from major specialty organization or published in peer-
reviewed journal), or recent textbook (e.g., UpToDate):

* Opposing findings (e.g., effective vs. ineffective) — Al

* Substantial harm (e.g., the risk of harm outweighs the benefits) — A2

* A superior new treatment (e.g., new treatment that is significantly superior to the one
assessed in the original CER) — A3

Major change in evidence

This category of signals (A4-A7) refers to situations in which there is a clear potential for the
new evidence to affect the clinical decision making. These signals, except for one (A7), specify
findings from a pivotal trial, meta-analysis (with at least one new trial), practice guideline (from
major specialty organization or published in peer-reviewed journal), or recent textbook (e.g.,
UpToDate):

* Important changes in effectiveness short of “opposing findings” — A4

* Clinically important expansion of treatment (e.g., to new subgroups of subjects) — AS

* Clinically important caveat — A6

* Opposing findings from meta-analysis (in relation to a meta-analysis in the original CER)
or non-pivotal trial — A7

* Please, see Shojania et al. 20077 for further definitions and details
**A pivotal trial is defined as: 1) a trial published in top 5 general medical journals such as: Lancet, JAMA, Annals of Intern

Med, BMJ, and NEJM. Or 2) a trial not published in the above top 5 journals but have a sample size of at least triple the size of
the previous largest trial in the original CER.

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013



Appendix B: Updating Signals (Continued)
Quantitative signals (B1-B2)*

Change in statistical significance (B1)

Refers to a situation in which a statistically significant result in the original CER is now NOT
statistically significant or vice versa- that is a previously non-significant result become
statistically significant. For the ‘borderline’ changes in statistical significance, at least one of the
reports (the original CER or new updated meta-analysis) must have a p-value outside the range
of border line (0.04 to 0.06) to be considered as a quantitative signal for updating.

Change in effect size of at least 50% (B2)

Refers to a situation in which the new result indicates a relative change in effect size of at least
50%. For example, if relative risk reduction (RRR) new / RRR old <=0.5 or RRR new / RRR old
>=1.5. Thus, if the original review has found RR=0.70 for mortality, this implies RRR of 0.3. If
the updated meta-analytic result for mortality were 0.90, then the updated RRR would be 0.10,
which is less than 50% of the previous RRR. In other words the reduction in the risk of death has
moved from 30% to 10%. The same criterion applied for odds ratios (e.g., if previous OR=0.70
and updated result were OR=0.90, then the new reduction in odds of death (0.10) would be less
50% of the magnitude of the previous reduction in odds (0.30). For risk differences and weighted
mean differences, we applied the criterion directly to the previous and updated results (e.g., RD
new / RD old <=0.5 or RD new / RD old >=1.5).

* Please, see Shojania et al. 20077 for further definitions and details

Source: www.effectivehealthcare.ahrq.gov
Published online: May 16, 2013



Appendix C: Evidence Table

Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)

Key Question # 1: What is the effect of RFA on short-term (6 to 12 months) and long-term (>12 months) rthythm control, rates of congestive heart failure, left atrial and
ventricular size changes, rates of stroke, quality of life, avoiding anticoagulation, and readmissions for persistent, paroxysmal, and long-standing persistent (chronic) atrial

least 3 episodes within 6
mo before
randomization) not
responding to at least
one AAD; Mean age: 55
yrs; Male: 66%

fibrillation?
Cycle 2
No new evidence NA NA NA NA NA
Cycle 1
Wilber 2010%° RCT 167 pts with RFA (n=106) vs. AAD | 3 months RFA vs. AAD (FU=9 mo)
symptomatic AF (at (n=61; dose: NR) (AAD) Symptomatic paroxysmal AF

34% vs. 84%, p=NR
(HR=0.30, 95% CI: 0.19, 0.47)

Symptomatic recurrent AF
30% vs. 81%, p=NR
(HR=0.24, 95% CI: 0.15, 0.39)

Any recurrent AF
37% vs. 83%, p=NR
(HR=0.29, 95% CI: 0.18, 0.45)

QOL (SF-36 mental)
MD=6.9, 95% CI: 2.6, 11.2 (favors RFA)

QOL (SF-36 physical)
MD=6.6, 95% CI: 3.6, 9.4 (favors RFA)

Major AEs
5/103 (4.9%) vs. 5/57 (8.8%), p=NR

Key question # 2: What are the patient-level and intervention-level

characteristics associated with RFA effect on short- and long-term rhythm control?

Cycle 2

Mohanty 2012°

Non-RCT

1496 pts with AF
undergoing first ablation
(29% PAF, 26%
persistent AF, 45%

RFA (n=1496; circular
mapping catheter and a
3.5-mm open-irrigation-
tip catheter)

NA

AF recurrence (FU=21 mo)

MS vs. no MS
189 (39%) vs. 319 (32%), p=0.005

Source: www.effectivehealthcare.ahrg.gov
Published online: May 16, 2013




Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
long-standing persistent (MS as a predictor of AF recurrence)
AF); mean age: 62 yrs;
male: 73.6% Stratification by type of AF(MS vs. no MS)
NPAF: 150 (46%) vs. 257 (35%), p=0.002
PAF: 39 (25%) vs. 62 (22%), p=0.295
(MS as a predictor of AF recurrence in NPAF but not PAF
patients)
QOL-(FU=12 mo)
MS group
Improvement in mean SFA-mental component summary score
5.7 (p<0.001) and SFA-physical component summary score
9.1 (p<0.001)
No MS group
Improvement in mean SFA-mental component summary score
only 4.6 (p<0.036)
(MS as a predictor of improvement in QOL when compared to
‘no MS’)
Weerasooriya 2011° Non-RCT | 100 pts with AF RFA (n=100; a NA AF recurrence (FU=60 mo)
undergoing first ablation | steerable quadripolar Long-standing persistent AF vs. PAF (or persistent AF)
(63% PAF, 22% catheter 2-5-2 mm) HR=1.90, 95% CI: 1.00, 3.50
persistent AF, 14% (type of AF - long-standing persistent AF as a predictor of AF
long-standing persistent recurrence)
AF ); mean age: 55.7
yrs; male: 86.0%
Chao 2011’ Non-RCT | 247 pts with RFA (n=247; 4 mm tip | NA AF recurrence (FU=17 mo)
symptomatic drug- or internal irrigated-tip
refractory PAF catheter) CHADS; >3 vs. CHADS, = 1-2 vs. CHADS, =0
undergoing first 17 (45.9%) vs. 24 (27.6%) vs. 16 (13.0%), p<0.01
ablation; mean age: 52.8 (CHADS; score > 3 as a predictor of AF recurrence)
yrs; male: 72.0%
Forclaz 2011° Non-RCT | 75 pts with persistent RFA-PVI (n=75; 3.5 NA AF termination (FU=36 mo)
AF undergoing first mm externally
ablation; mean age: 58 irrigated-tip catheter) AF termination vs. no AF termination

Source: www.effectivehealthcare.ahrq.gov
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Author year
Study name
(if applicable)

Study
design

Subjects

Treatment groups
(n; dose)

Treatment
duration

Outcomes and findings

yrs; male: 85.3%

TRI: 119% (SD 23) vs. 98% (SD 15), p<0.001 [UVA]
(Increased TRI as a predictor of AF termination)

SRI: 111% (SD 12) vs. 94% (SD 17), p<0.01[UVA]
(Increased SRI as a predictor of AF termination)

LVEDD: 52% (SD 6) vs. 59% (SD 7), p=0.005 [UVA]
(Decreased LVEDD as a predictor of AF termination)

OR=14.1, 95% CI: 2.9, 68.5 [MVA]
(101% increased TRI from baseline as a predictor of AF
termination)

OR=4.8, 95% CI: 1.0, 22.7 [MVA]
(Absence of hypertension as a predictor of AF termination)

Rostock 2011°

Non-RCT

395 pts with persistent
AF undergoing first
ablation; mean age: 61
yrs; male: 83.0%

RFA-PVI (n=395;
steerable decapolar
catheter,
circumferential
decapolar diagnostic
catheter, nonsteerable
quadripolar diagnostic
catheter, and 3.5 mm
external irrigated-tip
ablation catheter )

NA

AF recurrence (FU=27 mo)

AF recurrence vs. no AF recurrence

Female gender: HR=0.092, 95% CI: 0.022, 0.386

(female gender as a protective factor against AF recurrence, i.e.,
predictor of AF termination)

AFCL at baseline: HR=0.983, 95% CI: 0.977, 0.989

(longer baseline AFCL as a protective factor against AF
recurrence, i.e., predictor of AF termination)

AF termination during the index procedure: HR=0.280, 95% CI:
0.185, 0.425 (AF termination during the index procedure as a
protective factor against AF recurrence, i.e., predictor of AF
termination)

Duration of AF>6 mo: HR=1.644, 95% CI: 1.210, 2.235
(AF>6 mo as a predictor of AF recurrence)

Congestive heart failure: HR=10.903, 95% CI: 2.602, 45.694
(presence of congestive heart failure as a predictor of AF
recurrence)

Winkle 2011

Non-RCT

423 pts with persistent
AF (lasting from 1week

Circumferential RFA-
PVI and LA roof line

NA

AF recurrence (FU=36 mo)

Source: www.effectivehealthcare.ahrg.gov
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Author year
Study name
(if applicable)

Study
design

Subjects

Treatment groups
(n; dose)

Treatment
duration

Outcomes and findings

to 1 year); mean age: 62
yrs; male: 75.0%

(n=423; 3.5mm
irrigated-tip catheter)

AF terminated by electrical/pharmacological means in <1 week
vs. AF that lasted from 1 week to 1 year:
25% vs. 36%, p=0.042

HR=1.45,95% CI: 1.06, 1.98 [MVA]
(LA size as a predictor of AF recurrence)

HR=1.67, 95% CI: 1.34, 3.05 [MVA]
(female gender as a predictor of AF recurrence)

HR=0.58, 95% CI: 0.36, 0.94 [MVA]
(absence of coronary disease as a protective factor against AF
recurrence)

Age (p=0.14), body mass index (p=0.93), duration of AF
(p=0.32), hypertension (p=0.67) , or diabetes (p=0.90) did not
significantly predict AF recurrence [MVA]

Hu 2011"

Non-RCT

87 pts with AF (PAF
78% and
persistent/permanent AF
22%); mean age: 55 yrs;
male: 73.6%

NR

NA

AF termination (FU=12 mo)

Monocyte CD36FL > 200 vs. Monocyte CD36FL < 200
20/25 (80%) vs. 29/54 (53.7%), p=0.02 [KMA]

(monocyte CD36FL > 200 units as a protective factor against
AF recurrence, i.e., predictor of AF termination)

Naruse 2011

Non-RCT

221 pts with drug-
refractory AF (PAF
58%); mean age: 59 yrs;
male: 81%

RFA-PVI (n=221; 7F
quadripolar catheter
with 8mm distal
electrode and
deflectable tip)

NA

AF recurrence (FU=32 mo)

CKD (eGFR<60mL/min) vs. no CKD (eGFR>60mL/min)
57.4% vs. 33.5%, p<0.01

HR=2.05, 95% CI: 1.32, 3.19 [KMA]

HR=2.09, 95% CI: 1.29, 3.38 [MVA]

(presence of CKD as a predictor of AF recurrence)

HR=1.009, 95% CI: 1.002, 1.017 [MVA]
(LA volume as a predictor of AF recurrence)

Age (p=0.37), persistent AF (p=0.08), male gender (p=0.25) ,
LVMI (p=0.21), or LVEF (p=0.43) did not significantly predict
AF recurrence [MVA]

Cycle 1

Source: www.effectivehealthcare.ahrq.gov
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
Patel 2010 Non-RCT | 3265 pts highly RFA (n=3265; circular | NA Ablation failure (FU=12+ mo)
symptomatic mapping catheter and a 31.5% vs. 22.5% p=0 .001
and drug-refractory AF; | 3.5-mm open-irrigation- (female gender as a predictor for ablation failure)
Mean age: 57.5 yrs; tip catheter)
Male: 84% 11 (2.1%) vs. 27 (0.9%), p=NR
(hematomas as a predictor for ablation failure)
Hussein 2011°* Non-RCT | 726 pts with lone AF ; RFA (n=726) NA Recurrent AF (FU= 24 mo)
Mean age: 56.9 yrs; HR=1.6 (2nd quintile vs. lowest quintile)
Male: 70.7% HR=2.7 (3rd quintile vs. lowest quintile)
HR=4.3 (4th quintile vs. lowest quintile)
HR=5.7 (5th quintile vs. lowest quintile)
(increased BNP level as a predictor of recurrent AF; test for
trend p<0.001)
Tsao 20117 Non-RCT | 68 pts with AF and 34 RFA (n=68) NA AF recurrence (FU= 3 mo)
controls; Mean age: 55 Increased EAT volume as a predictor of AF recurrence, p =
yrs; Male: 76% 0.038 (MVA)
Wong 2011°° Non-RCT | 100 AF patients & 20 RFA (n=100) NA AF recurrence (FU= 24 mo)
controls; Mean age: 58 OR=1.71, 95% CI: 0.79, 2.64
yrs; Male: 76% (pericardial fat level as a predictor of AF recurrence)
Uijl 20117 Non-RCT | 100 pts with AF Circumferential RFA NA AF recurrence (FU=12 mo)
(paroxysmal 72%, (n=100) OR=1.08, p=10.027
persistent 28%); Mean (anteroposterior LA diameter as a predictor of AF recurrence)
age: 56 yrs; Male: 77%
OR=6.71, p =0.006
(normal right-sided PV anatomy as a predictor of AF
recurrence)
Bhargava 20097 Non-RCT | 1404 pts with RFA (n=1404) NA Primary AF recurrence (FU=59 mo)
symptomatic drug HR=1.53,95% CI: 1.15, 2.03
resistant AF; Mean age: (NPAF as predictor of AF recurrence; MVA)
56 yrs; Male: 76%
HR=1.30, 95% CI: 1.01, 1.67
(LA size > 40 mm as predictor of AF recurrence; MVA)
Secondary AF recurrence (FU=59 mo)
HR=2.19, 95% CI: 1.08, 4.46
(female gender as predictor of secondary AF recurrence; MVA)

Source: www.effectivehealthcare.ahrq.gov
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
HR=2.13,95% CI: 1.11, 4.10
(hypertension as predictor of secondary AF recurrence; MVA)
Matsuo 2009 Non-RCT | 90 pts with persistent RFA (n=90) NA AF presence (FU=28 mo)
AF; Mean age: 57 yrs; HR=0.93, 95% CI: 0.88, 0.98
Male: 84.4% (ECG AFCL > 142 mc as a protective factor against AF; MVA)
AF recurrence (FU=28 mo)
HR=6.0, 95% CI: 2.0, 18.5
(ECG AFCL < 142 mc as a predictor of AF recurrence; MVA)
HR=0.13, 95% CI: 0.06, 0.51
(AF duration <21 mo as a protective factor against AF
recurrence; MVA)
Sawhney 2009° Non-RCT | 71 pts with paroxysmal | PVI (n=71) NA AF recurrence (FU=60 mo)
AF; Mean age: 60 yrs; HR=2.9, 95% CI: 2.6, 3.1
Male: 79% (hypertension as predictor of AF recurrence; MVA)
Shimano 2009 Non-RCT | 306 pts with AF (225 RFA (n=306) NA AF recurrence (FU=12+ mo)
paroxysmal and 81 High DROM levels (> 355 Carr units) as a predictor of AF
persistent); Mean age: recurrence, p<0.05; KMA
59 yrs; Male: 74%
Nakazava 2009 Non-RCT | 51 pts with symptomatic | PVI (n=75) NA AF recurrence (FU=6 mo)
and drug-refractory OR=8.71, p<0.01
paroxysmal or persistent (plasma ET-1 level>1.68 pg/ml as a predictor of AF recurrence;
AF; Mean age: 58 yrs; MVA)
Male: 88%
OR=6.10, p<0.05
(diastolic blood pressure as a predictor of AF recurrence; MVA)
Helms 2009°° Non-RCT | 73 pts with AF (52 C-PVI (n=73) NA AF recurrence (FU=12 mo)
paroxysmal and 21 OR=7.6,95% CI: 1.1, 53.0
persistent); Mean age: (LA volume> 135 ml as a predictor of AF recurrence; MVA)
56 yrs; Male: 82%
OR=NR, p=0.03
(total number of co-morbidities as a predictor of AF recurrence;
MVA)
Lo 2009°! Non-RCT | 85 pts with AF (33 PAF | Stepwise: C-PVI, LA NA AF termination (FU=13 mo)
and 52 NPAF); Mean linear ablation, LA/RA AF termination vs. No AF termination
age: 53 yrs; Male: 79% ECG-based ablation 38(5) vs. 44(8); smaller LA diameter [mm] as a protective factor
(n=85) against AF, MVA, p=0.037

Source: www.effectivehealthcare.ahrq.gov

Published online: May 16, 2013




Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
5.8(0.6) vs. 6.8(0.9); lower RA-DF [Hz] as a protective factor
against AF, MVA, p=0.009
AF recurrence (FU=13 mo)
AF recurrence vs. No AF recurrence
44(8) vs. 39(6); larger LA diameter as a predictor of AF
recurrence, MVA, p=0.02
6(24%) vs. 2(3%); the presence of RA non-PV ectopy as a
predictor of AF recurrence, MV, p=0.03
Atienza 2009™ Non-RCT | 50 pts with AF (32 PAF | RFA (n=50) NA AF recurrence (FU=9.3 mo)
and 18 persistent); Mean OR=0.14, 95% CI: 0.025, 0.833
age: 52 yrs; Male: 74% (ablation of DFmax sites as a protective factor against AF
recurrence, MVA)
OR=0.051, 95% CI: 0.008, 0.338
(PAF as a protective factor against AF recurrence, MVA)
Chang 2009" Non-RCT | 282 pts with drug- RFA (n=282) NA AF recurrence (FU=3.5 mo)
refractory AF (216 PAF HR=2.56, p=0.008
and 66 NPAF); Mean (the presence of metabolic syndrome as a predictor of AF
age: 51 yrs; Male: 75% recurrence)
HR=2.40, p=0.006
(BMI>25 kg/m” as a predictor of AF recurrence)
Takahashi 2008 Non-RCT | 40 pts with persistent RFA (n=40) NA AF termination (FU of at least 3 mo)
drug-refractory AF; OR=1.013, 95% CI: 1.003, 1.023
mean age: 59 yrs; Male: (greater % of continuous electrical activity as a predictor of AF
85% termination, MVA)
OR=2.526, 95% CI: 1.052, 6.069
(the presence of temporal gradient of activation as a predictor of
AF termination, MVA)
Dixit 2008* RCT 105 pts with drug- All PVI (n=53) and NA Long-term AF recurrence post single ablation (FU=12 mo)
refractory AF arrhythmogenic PVI OR=7.14, 95% CI: 2.5, 20.0
undergoing their first (n=52) (early AF recurrence as a predictive factor for long-term AF
ablation (77 pts with recurrence, MVA, p<0.001)

Source: www.effectivehealthcare.ahrq.gov
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Author year
Study name
(if applicable)

Study
design

Subjects

Treatment groups
(n; dose)

Treatment
duration

Outcomes and findings

PAF); Mean age: 57 yrs;
Male: 72.3%

Key question # 3: How does the effect

of RFA on short- and long-term rhythm control differ among the various techniques or approaches used?

Cycle 2

symptomatic, drug-
resistant AF, an EF of

node ablation (n=40)

Bittner 2011" RCT 80 pts with drug- Duty-cycled bipolar and | NA Duty-cycled bipolar/unipolar vs. 3D point-by-point

refractory AF (PAF 55% | unipolar RFA with AF termination (FU=8 mo)

and persistent AF 45%); decapolar circular 29/40 (72%) vs. 27/40 (68%), p=0.48

. . .| catheter (n=40) vs.
mean age: 58 yrs; male: - .
62% pomt.-by—p.omt antral
ablation with 3D
mapping system (n=40)

Boersma 2012 RCT 124 pts with drug- CA (n=63) vs. SA NA CA vs. SA

refractory AF (PAF 66% | (n=61) AF termination (FU=12 mo)

and persistent AF 34%); 23/63 (36.5%) vs. 40/61 (65.6%), p=0.0022

mean age: 56 yrs; male:

80.6%

Cycle 1

Katritsis 2011 RCT 67 pts with paroxysmal | PV (n=33)vs. NA PV vs. PV+GP (FU=NR)

AF; Mean age: 54 yrs; PV+GP (n=34) AF Recurrence

Male: 77% 18 (54.5%) vs. 9 (26.5%), p=NR

Arrhythmia-free
20 (60.6%) vs. 29 (85.3%), log rank test p=0.019

Tamborero 2010 RCT 146 consecutive pts, CPVA (n=73) vs. NA CPVA vs. CPVA- CM (FU=9 mo)

53% with paroxysmal CPVA-CM (n=73) Arrhythmia-free

AF; Mean age: 53 yrs; 31 (42.5%) vs. 47(64.4%), p=0.008

Male: 83%
Kiithne 2010% RCT 50 pts with paroxysmal | Cryoballoon (n=25) vs. | NA Cryoballoon vs. RFA (FU=12 mo)

AF; Mean age: 59 yrs; RFA (n=25) Stable sinus rhythm

Male: 86% 88% vs. 92%, p=NR
Khan 2008" RCT 81 pts with PVI (n=41) vs. AV- NA PVI vs. AV-node ablation (FU=6 mo)

Progression of AF
0% vs. 30%, p<0.001

Source: www.effectivehealthcare.ahrq.gov
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
40% or less, and HF;
Age: 60.5 yrs; Male: From NPAF to PAF
91.5% 100% vs. 5%, p<0.001
Katritsis 2008 Non-RCT | 38 pts with GP-RFA (n=19) vs.C- | NA GP-RFA vs. C-PVA (FU=12 mo)
symptomatic, PVA (n=19) AF recurrence
paroxysmal AF; Mean 14 (74%) vs. 7 (37%), p=0.017
. . . HR=2.5,95% CI: 1.0 to 6.6
age: 51.7 yrs; Male:
84%
Sy 2011% Non-RCT | 99 pts with paroxysmal | Circumferential (n=37) | NA Circumferential vs. non-circumferential (FU=12 mo+)
AF; Mean age: 56.5 yrs | vs. non-circumferential Freedom from symptomatic recurrence
Male: 71% (n=62) 73% VS. 73%, p=0.97
Organized tachycardia
More common in Circumferential groups
Pokushalov 2009°° RCT 80 pts with PAF; Mean Selective GP ablation NA Selective GP vs. LA anatomic (FU=13 mo)
age: 53 yrs Male: 82.5% (n=40) vs. LA ablation PAF recurrence
at anatomic sites (n=40) 23/40 (57.5%) vs. 9/40 (22.5%), p=0.02
Oral 2009 RCT 100 pts with long- Antral PVI (n=50) vs. NA Antral PVI vs. Antral PVI + CFAE RFA (FU=10 mo)
lasting persistent AF Antral PVI + CFAE Maintaining sinus rhythm after 1% ablation
who did not terminate RFA (n=50) 19/50(38%) vs. 18/50(36%), p=0.84
AF after antral PVI; Maintaining sinus rhythm after last ablation
Mean age: 60 yrs Male: 34/50(68%) vs. 30/50(60%), p=0.40
80.6%
Elayi 2008 RCT 144 pts with long-lasting | CPVA (n=47) vs. PVAI | NA CPVA vs. PVAI (FU=16 mo)
persistent AF; Mean (n=48) vs. Freedom from AF after a single procedure
age: 59 yrs Male: 66% CFAE+PVAI (n=49) 5/47(11%) vs. 19/48(40%), p<0.001
Freedom from AF after 2 procedures
8/47(17%) vs. 27/48(56%), p<0.001
Freedom from AF after 1-2 procedures plus AAD
13/47(28%) vs. 41/48(83%), p<0.001
PVAI vs. CFAE+PVAI (FU=16 mo)
Freedom from AF after a single procedure
19/48(40%) vs. 30/49(61%), p<0.033
Freedom from AF after 2 procedures

Source: www.effectivehealthcare.ahrg.gov
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
27/48(56%) vs. 39/49(80%), p<0.013
Freedom from AF after 1-2 procedures plus AAD
41/48(83%) vs. 46/48(94%), p<0.17
Katsiyiannis 2008 Non-RCT | 40 pts with AF (13 pts Conventional hand- NA Conventional hand-navigated vs. RMN (FU=12 mo)
with persistent AF and navigated 8mm-tip Freedom from AF
27 with paroxysmal bidirectional catheter 15/20 (75%) vs. 16/20 (80%), p>0.05
AF); Mean age: NR; with RF (n=20) vs.
Male: NR RMN 4mm-tip
magnetic catheter with
RF (n=20)
Dixit 2008% RCT 105 pts with drug- All PVI (n=53) vs. NA All PVI vs. Arrhythmogenic PVI (FU=12 mo)

refractory AF
undergoing their first
ablation (77 pts with
PAF); Mean age: 57 yrs;
Male: 72.3%

Arrhythmogenic PVI
(n=52)

Freedom from AF after a single ablation
38/53(75%) vs. 37/52(71%), p=0.70

OR=1.18, 95% CI: 0.50, 2.83

Freedom from AF after a single ablation off AAD
30/53(59%) vs. 31/52(60%), p=0.93

OR=1.03, 95% CI: 0.47,2.27

AF recurrence
10/53(19%) vs. 15/52(29%), p=0.25
OR=1.70, 95% CI: 0.68, 4.26

Key question 4: What are

the short- and long-term complications a

nd harms associated with RFA?

Cycle 2
Hoyt 2011" Non-RCT | 931 pts with drug- RFA (n=931; 4mm NA Major complications (FU=9 yrs)
refractory AF (PAF tipped irrigated Overall rate: 55/931 (6.0%)
58%, persistent AF catheter) 56 events per 1190 ablations (vascular n=18, stroke n=9, TTA
27%, long-standing n=3, respiratory compromise n=>5, pericardial tamponade n=13,
15%); mean age: 58 yrs; hemothorax n=2, phrenic nerve injury n=3, complete heart block
male: 73% n=1, mitral valve injury n=1, pulmonary stenosis n=1)
Contreras-Valdes 2011'® | Non-RCT | 219 pts with drug- RFA (n=219; NA Rate of esophageal injury
refractory AF (PAF and extemally lrrlgated 22/219 (10%)
persistent AF); mean 3.5mm-tip
age: 60 yrs; male: 80% | oyadripolar catheter)
Boersma 2012" RCT 124 pts with drug- CA (n=63) vs. SA NA CA vs. SA

(n=61) Procedural complications (FU=NA)

2/63 (3.2%) vs. 14/61 (23%), p=0.001

refractory AF (PAF 66%
and persistent AF 34%);

Source: www.effectivehealthcare.ahrg.gov
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symptomatic drug-
refractory AF (PAF
27%, persistent AF
31%, long-standing
persistent AF 42%);
mean age: 62 yrs; male:

mapping catheter and
3.5mm open-irrigation
tip catheter)

Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
mean age: 56 yrs; male: CA group: pericardial effusion/tamponade (n=1), TIA/stroke
80.6% (n=1), groin hematoma/bleed (n=4)
SA group: pericardial effusion/tamponade (n=1), TIA/stroke
(n=1), pneumothorax (n=6), hematothorax (n=1), rib fracture
(n=1), sternotomy for bleeding (n=1), pneumonia (n=1), PM
implant (n=1)
Complications during FU (FU=12 mo)
8/63 (12.6%) vs. 7/61 (11.5%), p=1.0
CA group: stroke (n=1), TIA (n=1), pneumonia (n=2), heart
failure (n=2), death due to subarachnoid hemorrhage (n=1),
ileus (n=1), groin hematoma/bleed (n=2)
SA group: pneumonia (n=2), hydrothorax (n=2), pericarditis
(n=1), fever (n=1), ileus (n=1)
Significant adverse events (FU=12 mo)
10/63 (15.9%) vs. 21/61 (34.4%), p=0.027
Bittner 2011" RCT 80 pts with drug- Duty-cycled bipolar and | NA Duty-cycled bipolar/unipolar vs. 3D point-by-point
refractory AF (PAF 55% | unipolar RFA with Complications (FU=8 mo)
and persistent AF 45%); decapolar circular No late complications; no PV stenosis
. ) | catheter (n=40) vs.
mean age: 58 yrs; male: . .
62% pomt.-by—p.omt antral
ablation with 3D
mapping system (n=40)
Chao 2011’ Non-RCT | 247 pts with RFA (n=247; 4 mm tip | NA Complications
symptomatic drug- or internal irrigated-tip Hematoma of the vascular access: 4 (1.61%)
refractory PAF catheter) Cardiac tamponade: 2 (0.80%)
undergoing first Symptomatic PV stenosis: 1 (0.40%)
ablation; mean age: 52.8
yrs; male: 72.0%
Mohanty 2011" Non-RCT | 660 pts with RFA (n=660; circular NA Complications

Pericardial effusion: 5 (1.5%)

Source: www.effectivehealthcare.ahrg.gov
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
69.0%
Mohanty 2012° Non-RCT | 1,496 pts with AF RFA (n=1,496; circular | NA Complications
undergoing first ablation | mapping catheter and a Pericardial effusion: 11 (0.73%)
(29% PAF, 26% 3.5-mm open-irrigation- Groin hematoma: 1 (0.06%)
persistent AF, 45% tip catheter) Pseudoaneurysm: 2 (0.13%)
long-standing persistent
AF); mean age: 62 yrs;
male: 73.6%
Shah 2012" Non-RCT | 4,156 pts with AF; mean | RFA (n=4,156 pts; NA Any complications
age: 61.7 yrs; male: ablation catheter type: Overall rate: 211/4,156 (5.1%)
67.8% NR) Vascular complication 110 (52.1%), hematoma 93 (44.1%),
perforation/tamponade 104 (49.3%), stroke 10 (4.7%),
pneumothorax 4 (1.9%), transient ischemic attack 3 (1.4%),
death 1 (0.5%)
30-day re-hospitalization
Overall rate: 390/4,156 (9.4%)
AF/atrial flutter 105 (26.9%), procedural complication 76
(19.5%), pneumothorax 3 (0.8%), vascular complication 45
(11.5%), perforation/tamponade 12 (3.1%), acute stroke 19
(4.9%), death 9 (2.3%)
Weerasooriya 2011° Non-RCT | 100 pts with AF RFA (n=100; a NA Complications
undergoing first ablation | steerable quadripolar 11 pts (cardiac tamponade n=3, pericardial effusion n=3,
(63% PAF, 22% catheter 2-5-2 mm) asymptomatic 70% PV stenosis n=1, arteriovenous femoral
persistent AF, 14% fistulae n=1, femoral false aneurysm n=1, anaphylactic shock
long-standing persistent secondary to propofol n=1, and ventricular fibrillation
AF ); mean age: 55.7 secondary to direct current cardioversion n=1)
yrs; male: 86.0%
No procedure-related deaths. Three deaths due to lung cancer,
cerebral hematoma, or suicide
Bohnen 2011" Non-RCT | 1,676 pts with AF RFA (n=1,676; NA Complications
undergoing ablation; ablation catheter type: Overall major complication rate: 64/1,676 (3.8%)
mean age: 57.6 yrs; NR) Death 2 (0.1%), perforation 21 (1.3%), thromboembolic event

male: 66.0%

11 (0.7%), access complication 23 (1.4%), deep vein thrombosis
1 (0.1%), aspiration pneumonia 3 (0.2%), pulmonary edema 2
(0.1%), conduction system damage 1 (0.1%), genitourinary
trauma 2 (0.1%)
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
Chao 20117 Non-RCT | 565 pts AF (PAF 75%); | RFA (n=565; ablation NA Complications (FU=39 mo)
mean age: 55 yrs; male: | catheter type: NR) Overall rate: 27/565 (4.8%)
75.0% Death n=9 (1.6%), ischemic stroke n=9 (1.6%), TIA n=6
(1.06%), pulmonary embolism n=2 (0.35%), peripheral
embolism n=1 (0.17%)
15.2% vs. 2.4%, p<0.001 [KMA]
(CHADS; score > 2 as a predictor of adverse event)
Winkle 2011 * Non-RCT | 1,550 pts with AF; mean | RF needle (n=575) vs. | NA Complications
age: 62 yrs; male: 71% standard needle (n=975) RF needle
No pericardial tamponade
No death
Standard needle
Pericardial tamponade n=9 (0.92%)
No death
Y okokawa 20117 Non-RCT | 55 pts with persistent RFA needle (n=55; NA Complications
AF; mean age: 61 yrs; ablation or ring Pericardial tamponade n=3 (5%)
male: 75% catheter) No arterial injury, thromboembolism, or esophageal/phrenic
nerve injury
Winkle 2011 Non-RCT | 423 pts with persistent Circumferential RFA- NA Complications
AF (lasting from 1week | PVIand LA roof line TIA: 1 (0.23%)
to 1 year); mean age: 62 | (n=423; 3.5mm Major complications: 3.2% of the pts
yrs; male: 75.0% irrigated-tip catheter) Minor complications: 3.5% of the pts
No deaths, atrial esophageal fistula, or pulmonary vein stenosis
Rostock 2011° Non-RCT | 395 pts with persistent RFA-PVI (n=395; NA Complications
AF undergoing first steerable decapolar Sinus arrest: 7 (1.77%)
ablation; mean age: 61 catheter, Cardiac tamponade: 4 (1.01%)
yrs; male: 83.0% circumferential TIA with paresthesia and motor weakness the left upper limb: 1
decapolar diagnostic (0.25%)
catheter, nonsteerable
quadripolar diagnostic
catheter, and 3.5 mm
external irrigated-tip
ablation catheter )
Gibson 20117 Non-RCT | 1,380 pts with AF (29% | RFA (n=1,380; PV NA Complications

Source: www.effectivehealthcare.ahrq.gov
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Outcomes and findings

PAF, 45% persistent
AF, 26% long-standing
persistent AF ); mean
age: 62 yrs; male: 75.0%

antrum isolation guided
by circular mapping
catheter)

Pericardial effusion: 2 (0.43%)
No atrioesophageal fistula or PV stenosis

Pulmonary hypertension (PH)
Overall rate: 19 (1.4%)

Mild PH: 10 (0.72%)

Moderate PH: 6 (0.43%)
Severe: 3 (0.21%)

Predictors of PH
OR=6.13, 95% CI: 1.2,32.5 [MVA]
(LA <45 mm as a predictor of PH)

OR=1.14,95% CI: 1.1, 1.4 [MVA]
(Mean LA pressure as a predictor of PH)

OR=4.4,95% CI: 1.1, 22.2 [MVA]
(severe LA scarring as a predictor of PH)

OR=9.49, 95% CI: 2.0, 44.2 [MVA]
(baseline presence of diabetes as a predictor of PH)

OR=6.23, 95% CI: 1.6, 24.4 [MVA]
(baseline presence of obstructive sleep apnea as a predictor of
PH)

Yamasaki 2011

Non-RCT

104 pts with drug-
resistant AF (50%
persistent AF); mean
age: 59 yrs; male: 81.0%

Extensive encircling PV
vein isolation (n=104;
7-Fr decapolar ring
catheter, non-irrigation
ablation catheter with
4mm distal electrode, or
irrigation catheter with
3.5mm distal electrode)

NA

Excessive transmural injury (ETI)

Overall rate: 10 (9.6%)

Esophageal erythema: 2 (1.9%)

Necrotic ulcerations: 2 (1.9%)

Gastric hypomotility after periesophageal nerve injury: 6 (5.8%)

Predictors of ETI
OR=0.76, 95% CI: 0.59, 0.97 [MVA]
(lower BMI as a predictor of ETI)

Age, gender, and type of AF did not predict ETI

Winkle 20117

Non-RCT

843 pts with

Circumferential RFA

NA

Complications (# events per ablations)

Source: www.effectivehealthcare.ahrg.gov
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
symptomatic AF (32% (n=843; closed-tip and Overall # of vascular/hemorrhagic events: 28/1,122 (2.5%)
PAF, 50% persistent open irrigated tip 7-Fr No death, atrio-esophageal fistula, or PV stenosis
AF, 18% long-standing | qyodeca catheter)
persistent AF); mean Vascular/hemorrhagic events by activated clotting time (ACT)
age: 62 yrs; male: 72.0% ACT (<250 sec): 9/557 (1.62%)
ACT (251-299 sec): 10/331 (3.02%)
ACT (300-349 sec): 7/196 (3.57%)
ACT (>350 sec): 2/36 (5.55%)
P=0.024 [MVA]
(the use of open irrigated-tip catheter as a protective factor
against vascular/hemorrhagic events)
Gender and ACT levels did not predict the complications
[MVA]
Guglin 20107 Non-RCT | 3,218 pts with AF; mean | RFA (n=3,218; catheter | NR Complications
age: 69 yrs; male: 60.0% | type: NR) Rate of heart failure (HF) symptoms more common in the rate
control vs. rhythm group
Cycle 1
Oral 2009 RCT 100 pts with long- Antral PVI (n=50) vs. NA Antral PVI (FU=10 mo)
lasting persistent AF Antral PVI + CFAE Complications
who did not terminate RFA (n=50) 5 pts (transient pericarditis n=2; pericardial effusion without
AF after antral PVI; tamponade n=1; self-limited extraperitoneal bleed n=1; femoral
Mean age: 60 yrs Male: arteriovenous fistula n=1)
80.6%
Wilber 201077 RCT 167 pts with RFA (n=106) vs. AAD | NA RFA vs. AAD (FU=30 d)
symptomatic AF (at (n=61; dose: NR) Major treatment related AEs
least 3 episodes within 6 5/103 (4.9%) vs. 5/57 (8.8%), p=NR
mo before
randomization) not RFA: 5 pts (pericardial effusion n=1; pulmonary edema n=1;
responding to at least pneumonia n=1; vascular complication n=1; heart failure n=1)
one AAD; Mean age: 55
yrs; Male: 66% AAD: 5 pts (life-threatening arrhythmias and disabling drug
intolerance n=3)
Events not related to treatment
RFA: 1 pt (death 284 d after PVI due to acute MI)
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Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
Bhargava 20097 Non-RCT | 1404 pts with RFA (n=1404) NA RFA (FU=57 mo)
symptomatic drug Complications
resistant AF; Mean age: RFA: 46 pts (tamponade n=5; thromboembolic including
56 yrs; Male: 76% transient ischemic attack or stroke events n=6; severe PV
stenosis n=18; pulmonary embolism/death n=1; diaphragmatic
paralysis n=5; transient altered mental status n=2; optic neuritis
n=1; major vascular bleed n=3; deep venous thrombosis n=1;
hemothorax n=1; retroperitoneal bleeding n=1; coronary
embolism n=1; lasso entrapment in mitral valve n=1)
Sawhney 2009° Non-RCT | 71 pts with paroxysmal | PVI (n=71) NA PVI (FU=57 mo)
AF; Mean age: 60 yrs; Complications
Male: 79% PVI: 3 pts (femoral hematoma n=2; femoral pseudoaneurysm
n=1)
Khan 2008% RCT 81 pts with PVI (n=41) vs. AV- NA PVI vs. AV-node ablation (FU=6 mo)
symptomatic, drug- node ablation (n=40) Complications
resistant AF, an EF of 7/41(17%) vs.7/40 (17.5%), p>0.05
0 .
40% or less, and HE; PVI: 7 pts (groin bleeding n=3; pericardial effusion n=1;
Age: 60.5 yrs; Male: A . .
91.5% p.ulmonary edema n= 1; mild asymptomatic stenosis of a
single pulmonary vein n=2).
AV-node ablation: 7 pts (left ventricular-lead dislodgment
n=2; high left ventricular threshold n=2; pocket hematoma
n=2; and pneumothorax n=1)
Elayi 2008 RCT 144 pts with long-lasting | CPVA (n=47) vs. PVAI | NA Complications (FU=16 mo)
persistent AF; Mean (n=48) vs. CFAE+PVALI 3 pts (pericardial effusions n=2; PV stenosis n=1)
age: 59 yrs Male: 66% CFAE+PVAI (n=49) PVAL 1 pt (PV stenosis)
Dixit 2008* RCT 105 pts with drug- All PVI (n=53) vs. NA Serious adverse events (FU=12 mo)
refractory AF Arrhythmogenic PVI All PVI: 3 pts (cerebrovascular stroke n=1; LA esophageal
undergoing their first (n=52) fistula n=1; death=1)
ablation (77 pts with
PAF); Mean age: 57 yrs; Arrhythmogenic PVI: no serious adverse event
Male: 72.3%
Martinek 2009°* Non-RCT | 31 pts (25 pts with RFA (n=31) NA Gastroesophageal events (FU=24 hrs)
PAF); Mean age: 56 yrs; 1 pt with esophageal ulceration
Male: 90%
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(if applicable)
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design
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(n; dose)

Treatment
duration

Outcomes and findings

Scharf 2009

Non-RCT

50 pts with long-
standing persistent AF;
Mean age: 58 yrs; Male:
NR

RFA (n=50)

NA

RFA (FU=20 mo)

Serious adverse events

4 pts (groin hematoma n=1; arteriovenous fistula n=1; cardiac
tamponade n=1; ischemic neurologic ataxia n=1)

Other adverse events
2 pts (pain and fever associated with pericardial and pleural
effusions n=1; heart failure secondary to recurrent AF)

Cappato 2009

Non-RCT

32569 pts with AF; Age
range: 18-90 yrs; Male:
62%

Catheter ablation:
CARTO- and Lasso-
guided (n=32569)

NA

Early deaths (within 30 days of procedure) -FU=11 yrs

25 pts (tamponade n=7; stroke n=3; atrioesophageal fistula n=5;
massive pneumonia n=2; myocardial infarction n=1; septicemia
n=1; sudden respiratory arrest n=1; extrapericardial PV
perforation n=1; both lateral PV occlusion n=1; hemothorax
n=1; anaphylaxis n=1; irreversible torsades de pointes n=1)

Late deaths (after 30 days of procedure) - FU=11 yrs

7 pts (stroke n=2; asphyxia from tracheal compression
secondary to subclavian hematoma n=1; intracranial bleeding
n=1; acute respiratory distress syndrome n=1; esophageal
perforation n=1; tamponade with subsequent cardiac arrest n=1)

CARTO-guided ablation vs. Lasso-guided ablation
Death rates
0.18% (of 4665 pts) vs. 0.08% (of 2385 pts), p=0.51

4mm-tip catheter vs. irrigated/cooled-tip catheter
Death rates
0.19% (of 13470 pts) vs. 0.23% (of 5271 pts), p=0.19

Biase 2010°’

Non-RCT

6454 pts with persistent,
paroxysmal or long
standing persistent AF;
Mean age: 57 yrs; Male:
76%

Ablation with an 8-mm
catheter (n= 2488) vs.
Ablation with an open
irrigated catheter-off
warfarin (n=1348) vs.
Ablation with an open
irrigated catheter-on

NA

8-mm vs. open irrigated-off warfarin vs. open irrigated-on
warfarin (FU=12mo)

Stroke/transient ischemic attack

27 (1.1%) vs. 12 (0.9%) vs. 0, p<0.05 [8 mm or open irrigated-
off warfarin vs. open irrigated-on warfarin]

Major bleeding

10 (0.4%) vs. 11 (0.8%) vs. 10 (0.4%), p<0.05 [open irrigated-
off warfarin vs. open irrigated-on warfarin]

Pericardial effusion

Source: www.effectivehealthcare.ahrg.gov
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with esophageal
ulceration had persistent
atrial fibrillation and
83.3% of those without
esophageal ulceration
had persistent atrial
fibrillation); Mean age:
59.6 yrs; Male: 73%

Author year Study Subjects Treatment groups Treatment Outcomes and findings
Study name design (n; dose) duration
(if applicable)
warfarin (n=2618) 11 (0.4%) vs. 11 (0.8%) vs. 12 (0.5%), p>0.05 [8 mm vs. open
irrigated-off warfarin vs. open irrigated-on warfarin]
Gaita 2010 Non-RCT | 232 pts with paroxysmal | RFA (n=232) NA Adverse Events (FU=NR)
or persistent AF; Mean 1 pt (periprocedural symptomatic cerebrovascular accident) , 33
age: 58 yrs; Male: 78% pts (embolic lesions)
Cardioversion
OR=2.75, 95% CI: 1.29, 5.89; p=0.009
Martinek 2010 Non- RCT | 267 pts (34.5% of those | RFA NA FU=9.2 mo

LA-to-esophagus distance
Regression coefficient for esophageal ulcerations:
B=-0.159, p=0.0176

pts=patients; yr(s)=years; HR=hazard ratio; KMA=Kaplan-Meier analysis MVA=multivariable analysis; UV A=univariate analysis; NR=not reported; CER=comparative
effectiveness review; RCT=randomized controlled trial; AF=atrial fibrillation; RFA=radiofrequency catheter ablation, AAD=anti-arrhythmic drug; PAF=paroxysmal atrial
fibrillation; NPAF=non-paroxysmal atrial fibrillation; LAD=left atrial diameter; EF=ejection fraction; CAD= coronary artery disease; BMI= body mass index; WACA=wide
area circumferential ablation; PVI=pulmonary vein isolation; LA= left atrium; RA=right atrium; CPV A= circumferential pulmonary vein ablation; GP= ganglionated plexi;
PV A=pulmonary vein ablation, CPVA-CM= circumferential pulmonary vein ablation circular mapping; AE=adverse event; QOL=quality of life; FU=follow-up; MD=mean
difference; PV Al=pulmonary vein antrum isolatation, MS=metabolic syndrome; CHADS=congestive heart failure, hypertension, age>75 years, diabetes, and previous
stroke/transient ischemic attack; TRI=temporal regularity index; SRI: spacial regularity index; LVEDD=left ventricular/diastolic diameter; RECORDAF=Registry on Cardiac
Rhythm Disorders Assessing the Control of Atrial Fibrillation; CKD=chronic kidney disease; LVMI=left ventricular mass index; LVEF= left ventricular ejection fraction;
CA=catheter ablation; SA=surgical ablation; AFCL= AF cycle length

Source: www.effectivehealthcare.ahrg.gov
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Appendix D: Questionnaire Matrix
Comparative Effectiveness of Radiofrequency Catheter Ablation for Atrial Fibrillation

AHRQ Publication No. 09-EHCO015-EF July 2009
Access to full report: http://www.ncbi.nlm.nih.gov/books/NBK43190/pdf/TOC.pdf

Clinical expert name:

Conclusions from CER (executive summary) | Is the conclusion(s) in this Are you aware of any new Comments
CER still valid? evidence that is sufficient to
(Yes/No/Don’t know) invalidate the finding(s) in
CER?

(Yes/No/Don’t know)
If yes, please provide
references

Key Question # 1: What is the effect of RFA on short-term (6 to 12 months) and long-term (>12 months) rhythm control, rates of congestive heart failure, left atrial and
ventricular size changes, rates of stroke, quality of life, avoiding anticoagulation, and readmissions for persistent, paroxysmal, and long-standing persistent (chronic)
atrial fibrillation?

Rhythm control
There is a moderate level of evidence to show

that patients who received RFA as a second-line
therapy (i.e., patients who did not respond to
medical therapy) had a higher chance of
maintaining sinus rhythm than those treated
with medical therapy alone (relative risk (RR)
3.46, 95-percent confidence interval (Cl) 1.97-
6.09) at 12 months postprocedure. The
summary estimate was derived from meta-
analysis of three RCTs that assessed the rhythm
control of patients exclusively after a single
procedure.

There is insufficient evidence to compare
freedom from AF recurrence in patients who
had RFA as first-line therapy vs. medically
treated patients. One fair quality RCT of 67
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patients (96 percent PAF) reported an increased
freedom from AF recurrence at 12 months for

RFA as first-line therapy compared with medical
treatment (88 percent vs. 37 percent, P<0.001).

Rates of congestive heart failure

There is insufficient evidence to compare the
rates of congestive heart failure between RFA
and medical treatment. There was only one
observational study with data. This study
reported that patients who underwent RFA had
a lower risk of developing congestive heart
failure than those treated with medical therapy
(5 percent vs. 10 percent, P value not reported)
at a mean followup of 30 months.

Left atrial and ventricular size changes

There is a low level of evidence showing no
statistically significant difference in the
improvement of left atrial diameter (LAD), left
ventricular end diastolic diameter (LVED), or
ejection fraction (EF) at 12 months in patients
who underwent RFA compared to those treated
with medical therapy.

Rates of stroke

There is a low level of evidence showing no
statistically significant difference in the risk of
cerebrovascular events at 12 months in patients
who underwent RFA compared to those treated
with medical therapy (risk difference 0.6
percent, 95-percent Cl -1.1 to 2.3 percent
favoring AAD). The summary estimate was
derived from meta-analysis of six RCTs.

Quality of life
There is a low level of evidence to suggest that

RFA improves quality of life more than medical

Source: www.effectivehealthcare.ahrg.gov
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treatment. Three RCTs and one observational
study reported more improvement in the
general or physical functioning score of the SF-
36 health survey in patients who underwent
RFA than in patients who had medical
treatment alone (net difference between the
two treatments, +1 to +25 favoring RFA).
However, these studies assessed the results at
nonuniform time points and therefore the
findings may be difficult to interpret. ES-4

Avoiding anticoagulation

There is a low level of evidence suggesting that
patients treated with RFA have a better chance
of avoiding anticoagulation than those treated
with AADs. There was only one RCT. It found a
higher proportion of patients treated with RFA
than patients treated with medical therapy
reporting freedom from anticoagulation at 12
months (60 percent vs. 34 percent, P=0.02).

Readmissions

There is a low level of evidence on differences in
readmission rates between patients treated
with RFA and those treated with AADs. Two
RCTs compared the rates or number of
readmissions between RFA and medical
treatment. One RCT reported a lower
readmission rate in patients treated with RFA
than medical treatment (9 percent vs. 54
percent, P<0.001), while the other RCT reported
no statistically significant difference in the
median number of readmissions between RFA
and medical treatment (1 readmission vs. 2
readmissions, P=0.34). The findings on the rates
of readmissions are inconsistent. This may be
because readmission rates depend on many
other factors besides the recurrence of disease

Source: www.effectivehealthcare.ahrg.gov
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(e.g., the particular health care system, bed
availability, severity of illness)

Key question # 2: What are the patient-level and intervention-level characteristics associated with RFA effect on short- and long-term rhythm control?

There is a low level of evidence to show that AF
type, namely nonparoxysmal AF, is predictive of
a higher rate of AF recurrence. Univariable
analyses within 31 studies that reported
recurrence rates for PAF vs. other types of AF
were clinically and statistically heterogeneous,
but meta-analysis found statistically significant
higher rates of recurrence in patients with
nonparoxysmal AF, with relative risks of about
1.6. However, only a minority of multivariable
analyses bear this out. Overall, 25 studies
reported multivariable analyses of the
association between patient-level
characteristics and AF recurrence. Among these,
17 evaluated AF type but only 6 of them found
statistically significant independent associations
between AF type and recurrence rates. In the 8
studies that reported hazard ratios, these
ranged from 1.1 to 22, suggesting lower
recurrence rates in patients with PAF. Among 11
comparisons that reported both univariable and
multivariable analyses, 6 found statistically
significant crude and adjusted higher recurrence
rates in patients with nonparoxysmal AF, 3
found significant crude but nonsignificant
adjusted associations, and 2 found
nonsignificant crude and adjusted associations.
In both univariable and multivariable analyses
reported, no study or population factors were
found to explain the heterogeneity among the
studies.

There is a moderate level of evidence to show
that among patients with approximately normal
EF or LAD, these parameters are not

Source: www.effectivehealthcare.ahrg.gov
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independent predictors of AF recurrence. In
multivariable analyses, 5 of 17 studies found an
association between lower EF and AF
recurrence, and 4 of 20 found an association
between larger LAD and AF recurrence.
However, the reported data suggest that only a
small proportion of patients included in the
analyses had EFs below about 40 percent or
LADs above about 60 mm. The evidence is
insufficient to estimate the predictive value of
abnormal EF or LAD on recurrence rates.

There is a high level of evidence to show that
sex, the presence of structural heart disease,
and duration of AF are not associated with AF
recurrence. None of the 23 studies found an
independent association between sex and AF
recurrence. Only 1 of 21 studies found a
consistent ES-5

association between structural heart disease
and AF recurrence. Only 3 of 16 studies found a
statistically significant association between
duration and recurrence of AF, with hazard
ratios of 1.03 and 1.08 for longer duration.

There is a high level of evidence to show that
age, within the approximate range of 40 to 70
years, is not independently associated with AF
recurrence. Only 1 of 24 studies found an
association (that higher age was associated with
lower rates of AF recurrence). However, the
reported data suggest that only a small
proportion of patients included in the analyses
were younger than about 40 years or older than
about 70 years. The evidence is insufficient to
estimate the predictive value of young or very
old age.

Source: www.effectivehealthcare.ahrg.gov
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There is insufficient evidence for other potential
predictors of AF recurrence, as other predictors
were only rarely evaluated.

There is insufficient evidence to show that
intervention-level characteristics, such as
operator experience or setting, are predictors of
AF recurrence, as no study addressed this
question

Key question # 3: How does the effect of RFA on

short- and long-term rhythm control differ among the various techniques or approaches used?

PVI vs. WACA. There is a moderate level of
evidence to show that WACA may result in
lower rates of AF recurrence than ostial PVl in
patients with either PAF or persistent AF, with
followup ranging from 6 to 15 months. Five
RCTs of ostial PVI vs. WACA with or without
additional ablation lines compared their efficacy
to maintain sinus rhythm. Only two studies
reported results after a single procedure and off
AADs. Both studies found that patients who had
WACA had a higher rate of success (freedom
from AF recurrence) than patients who had
ostial PVI (67 percent vs. 49 percent, P<0.05; 88
percent vs. 67 percent, P=0.02). Of the three
studies that included patients who had
reablation during followup, two reported similar
findings.

RFA with or without additional left-sided
ablation lines. There is insufficient evidence to
make definitive conclusions concerning the
effects of the addition of left-sided ablation
lines to RFA. The substantive heterogeneity of
the different types of additional left-sided
ablation lines that were used by the studies
preclude meaningful comparisons. Six RCTs
compared the efficacy of one RFA technique
with vs. without the addition of left-sided
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ablation lines (e.g., mitral-isthmus line (MIL),
roof or posterior left atrial lines). The majority
of the studies reported AF recurrence rates that
included patients who had reablation or were
continued on AADs. Three of five studies on
patients with PAF or nonparoxysmal AF found
that patients who had additional left-sided
ablation lines had less AF or atrial arrhythmia
recurrence at followup than patients who did
not (MIL 71 percent vs. 53 percent, P=0.01; roof
line 87 percent vs. 69 percent, ES-6 P=0.04; MIL
74 percent vs. 83 percent, no P value reported).
Two studies did not find a significant difference
in AF recurrence with the addition of left-sided
ablation lines.

PVI vs. PVI with right-sided lines. There is
insufficient evidence concerning the effects of
adding right-sided lines on AF recurrence after
RFA. One RCT examined the incremental benefit
of adding a cavotricuspid isthmus ablation line
in patients undergoing RFA for AF. This study,
which included patients with AF and at least one
episode of atrial flutter, found no significant
difference in AF recurrence at 12 months
followup between the group that had ostial-
antral PVI and the group that had ostial-antral
PVI with cavotricuspid isthmus ablation.
Another RCT compared WACA with vs. without
additional ablation of the superior vena cava.
This study of patients with PAF found no
significant difference at 12 months followup in
the recurrence of atrial tachyarrhythmia
between the patients who had WACA with
superior vena cava ablation and the patients
who had only WACA.

Different approaches in retrospective studies.

Source: www.effectivehealthcare.ahrg.gov
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There is insufficient evidence to draw
conclusions from this group of retrospective
studies. These observational studies compared
many different approaches to RFA. They have
limitations in the comparability among groups.
Historical controls were used in the majority of
the studies. In some instances, the proportions
of patients with different types of AF differed
between groups, and the length of followup also
differed. None of the studies adjusted for
potential confounders

Key Question #4.What are the short- and long-term complications and harms associated with RFA?

There is a low level of evidence that adverse
events associated with RFA are relatively
uncommon. The level of evidence was rated low
because the studies reviewed employed
nonuniform definitions and assessments of
adverse events. There were 84 studies

that reported at least one adverse event
associated with RFA. We surmised that most of
the adverse events either took place in a peri-
procedural timeframe or shortly after being
discharged home postprocedure. The only
exception was the diagnosis of PV stenosis,
which was routinely screened for at around 3
months.

Major adverse events included PV stenosis,
cardiac tamponade, stroke and/or transient
ischemic attack, and peripheral vascular
complications such as bleeding/hematoma,
pseudoaneurysm, femoral vein thrombosis, or
arteriovenous fistula.

CER=comparative effectiveness review; RCT=randomized controlled trial; AF=atrial fibrillation; RFA=radiofrequency catheter ablation; AAD=anti-arrhythmic drug;
PAF=paroxysmal atrial fibrillation; non-PAF=non-paroxysmal atrial fibrillation; LAD=left atrial diameter; EF=ejection fraction; CAD= coronary artery disease; BMI= body
mass index; LSAL= left-sided ablation lines; RSAL= right-sided ablation lines; WACA=wide area circumferential ablation; PVI=pulmonary vein isolation
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