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ABSTRACT
Introduc@uough noninferiority of cryoballoon ablation (CBA) and radiofrequency
cathete, i r antral pulmonary vein isolation (APVI) has been reported in patients
with parox trial fibrillation (PAF), it is not clear whether contact force sensing

(CF-RFA) and CBA with the 2" generation catheter have similar procedural costs and
long-term es. The objective of this study is to compare the long-term efficacy and cost

implicatio, @ BA and CF-RFA in patients with PAF.

Methofults: A 1 APVI was performed in 146 consecutive patients (age: 6310
years, mei 95 [ﬁ%], left atrial diameter: 4246 mm) with PAF using CBA (71) or CF-RFA

(75). Clin;omes and procedural costs were compared. The mean procedure time was

significan fler with CBA than with CF-RFA (98439 vs 158447 min, P<0.0001).
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Despite a higher equipment cost in the CBA than the CF-RFA group, the total procedure cost

was similar between the 2 groups (P=0.26), primarily driven by a shorter procedure duration
that resultedqiaa lower anesthesia cost. At 25+5 months after a single ablation procedure, 51
patients ( CBA and 55 patients (73%) in the CF-RFA groups remained free from

[
atrial arrhggthmias without antiarrhythmic drug therapy (P=0.84).

Conclusi«(s: Th’ procedure duration was approximately 60 minutes shorter with CBA than
CF-RFA. medural costs were similar with both approaches. At 2 years after a single
, CBA

procedure and CF-RFA have similar single-procedure efficacies of 72-73%.

-
C

ablation:.
INTRODUCTION

Imonary vein isolation (APVI) is a common ablation strategy in patients

brillation, contact force, cryoballoon, procedural cost, radiofrequency

with parotrial fibrillation (PAF). Although prior studies have demonstrated the
noninferiog ryoballoon ablation (CBA) compared to radiofrequency ablation (RFA)
with inﬁa‘[heters,]3 limited data are available comparing the procedural costs and
long-term "outcomes of APVI using exclusively the 2“d-generation cryoballoon catheter versus

an irrigatemce-sensing radiofrequency (RF) catheter. The purpose of this study was to

compare s and long-term outcomes of APVI of CBA using the 2“d-generation
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cryoballoon catheter and a contact force-sensing irrigated-tip ablation catheter (CF-RFA) in

patients with PAF.

METHODS

ript

Study Subjlcts

C

T cts of this study were 146 consecutive patients with PAF who underwent

S

catheter ablation of atrial fibrillation (AF). Patients who had a prior ablation procedure were

J

excluded study. There were 95 men and 51 women, and the mean age of the

patients =10 years (Table 1). The mean left ventricular ejection fraction was 0.60+0.06

n

and the m trial diameter was 42+6 mm. The clinical characteristics of the patients

were similai 1 2 groups except for a higher proportion of men in the CF-RFA group.

Mg

Electrophysiologic Study and Ablation

[

—

dy protocol was approved by the Institutional Review Board of the
Universit igan. All patients provided informed written consent. Antiarrhythmic drug

therapy w@s discontinued >5 half-lives before the electrophysiological study, except for

I

amioda igh was discontinued >8 weeks before the procedure. Computed tomography

t

or magnet nce imaging was not systematically obtained prior to RFA. The choice of

U

CBA versus CE-RFA was based on operator preference. In patients taking warfarin with a

A
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target international normalized ratio of 2-3, warfarin was continued. In patients receiving one
of the novel oral anticoagulants, the last dose of the drug prior to the procedure was held and
resumed 4 after hemostasis was achieved. The catheter ablation procedure was
performe ing state under monitored anesthesia care. Vascular access was obtained
through-tl!mal veins. A decapolar catheter (E-Z Steer CS Decapolar, Biosense Webster,
Inc., Diamgnd Bar, CA) was positioned in the coronary sinus. Transseptal catheterization was
performe':iQntracardiac echocardiography guidance. In all patients, systemic
anticoagums achieved with unfractionated heparin to maintain the activated clotting
time between 350 seconds throughout the procedure. Bipolar electrograms were
displayed a rded at filter settings of 30 to 500 Hz (EPMed Systems, West Berlin, NJ).
Esophageﬁature was monitored with an orogastric temperature probe (Level 1,
Smith Memc., Dublin, OH). APVI was performed to isolate all pulmonary veins (PVs).

Cavotrj us (CTI) ablation was performed in patients who had clinical or inducible

ial flutter. After APVI, isoproterenol was infused up to 20 pg/min at the

discretion of the operator.

Second GQn Cryoballoon Ablation

ﬂ transseptal puncture, an 8.5 F sheath (SLO™, St. Jude Medical, Inc., St.
Paul, ]\Mchanged for a 15-F steerable sheath (FlexCath®, Medtronic, Inc.,

Minneapolis, E s A 28-mm Arctic Front Advance® cardiac cryoablation catheter was
inserted int ft atrium over a spiral mapping catheter (Achieve®™, Medtronic, Inc.). A
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3-dimensional electroanatomical mapping system was used to delineate PV anatomy and
facilitate catheter navigation (EnSite™ Velocity™, St. Jude Medical, Inc.). Complete PV
antrum occlusion was verified by radiocontrast injection. The freeze cycle duration was 3
minutes 1 except in 4 patients who had 4-minute applications early in the study.
To prex’enﬁﬁc nerve palsy during CBA of the right-sided PVs, the right phrenic nerve
was stimulaged mgith a decapolar catheter positioned in the superior vena cava. Phrenic nerve
capture wa irmed by monitoring the diaphragmatic contraction, diaphragmatic
compouantion potentials recorded from a surface electrocardiogram lead positioned

over the rigEE Eljhragm, and intermittent fluoroscopy. In case of attenuation or loss of

diaphragmati traction, energy delivery was discontinued immediately. If PV isolation
could not ieved with CBA alone, CF-RFA was utilized. The completeness of APVI
was assesged monstrating entrance and/or exit block in all PVs with a circular

multie
minimum in lloon temperature, and the interval thaw time were recorded. Interval thaw
time was defined as the time needed for the balloon to reach 0 °C after termination of
. . 4
cryoapphc!tlon.

O

Contact 5rce Guided Radiofrequency Catheter Ablation

eter. Procedural characteristics including the number of cryoapplications,

M was performed with a 3.5-mm open irrigated-tip contact force (CF)
sensing catheter ShermoC001®, SmartTouch™, Biosense Webster, Inc.) with the guidance of

an electroa al mapping system (CARTO" 3, Biosense Webster, Inc.). PVs were
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mapped with a decapolar ring catheter (Lasso™, Biosense Webster, Inc.). The average CF

was divided into four categories: low (>5 and <10 g), moderate (>10 and <15 g), high (>15

and <20 g! very high (> 20 g).

energy was delivered at a maximum power of 20-25 Watts with a flow rate of 17
[ J P
ml/min ne Vs and along the posterior wall, and at a maximum power of 35 Watts with

a flow ratdlof 30 hl/min elsewhere in the atria. The maximum temperature was set at 48 °C.>

6

USC

Procedure

[

T procedure cost included the costs of equipment, anesthesia services, and

hospital ¢ to contractual obligations and to account for the variability in pricing

o

betwee rs, all cost data are presented as the ratio of the CBA to the CF-RFA group,

using only by CF-RFA without isoproterenol infusion as the base value.

r M

Follow-u

O

ablation procedure, patients were monitored overnight and discharged

home the next . Patients were seen in an outpatient clinic 3, 6, and 12 months after the

{

procedure:y 12 months thereafter. They were instructed to call a dedicated nurse

whenever erienced symptoms. A 30-day autotriggered event monitor (Lifestar AF
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Express™, Life Watch Inc., Buffalo Grove, IL) was routinely utilized at 8+5 months after the

ablation. A cardiac implantable electronic device was already present in 6 patients. The same

{

antiarrhythpag imen a patient was taking prior to the procedure was continued for 8-12

P

weeks aft jon. Recurrence was defined as any symptomatic or asymptomatic atrial

[
tachyarrhyghmia 1

)

sting >30 seconds after the 3-month blanking period.

Statistica ly.

SC

In this rdbrospective analysis, continuous variables were expressed as mean + 1

U

standard and were compared using the Student’s 7-test. Sequential continuous

I

variables pared using one-way analysis of variance with repeated measures.

ons were made with the Scheffe test. Categorical variables were compared

g
o
g
=
=)

using t exact test. Linear regression analysis was performed to determine the

relations een procedure duration and cost. Kaplan-Meier analysis with the long rank

M

test was used to compare time to recurrent atrial arrhythmias after CBA and CF-RFA. A

P<0.05 in

[

tatistical significance.

tho

RESULTS

U

Pulmonary Vein Isolation

A
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In the CBA group, all 4 major PVs except for 1 right inferior PV and 1 anomalous
left superior PV were isolated, including 6 left common and 4 right middle PVs. The mean
number oi &plications was 2.110.7 for the left superior PVs, 2.1+0.8 for the left inferior

PVs, 3.8+

N
and 1.3+0@ for right middle PVs. The mean time to PV isolation was 3927 sec. Additional

eft common PVs, 2.0£0 right superior PVs, 2.0£0.8 right inferior PVs,

focal appli€atiom§with RFA were used to isolate 1 right superior and 2 right inferior PVs in 3

patients.

I -RFA group, complete PV isolation was achieved in 74/75 patients (99%),
6 of who eft common PV. The mean CF during APVI was 18.742.9 g and the
median C!was 17.1 g. The mean proportion of CF values was 6+8%, 32+12%, 29+8%,

34+16% oderate, high, and very high, respectively. Complete PV isolation was

fi
achieved more quickly in the CBA group than in the CF-RFA group (2445 vs 41£11 min,
P<0.0001; i aE).

Additiona; !z’a’wn After Pulmonary Vein Isolation

PQ\e 1** AF ablation, atrial arrhythmias other than AF were clinically

document&d in 16 patients (21%) in the CF-RFA group and 7 patients (10%) in the CBA

h

group (Ml 16 patients in the CF-RFA group and 6 patients in the CBA group had
atrial flutter. On;atient in the CBA group had a focal right atrial tachycardia, which was

successfully ablated.
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Cavotricuspid isthmus ablation using CF-RFA was performed in 11 (15%) and in 24
patients (32%) in the CBA and the CF-RFA groups, respectively (P=0.02, Table 2). After
APVI, isop nol was infused in 10 patients (14%) in the CBA and in 59 patients (79%) in
the CF-K&nd induced frequent premature atrial depolarizations (n=1) or an AT

[ — . . . .
(n=2) in tts CF-RFA group and an AT in 1 patient in the CBA group. All inducible

arrhythmi successfully ablated using CF-RFA. Two patients in each group had
successfum

athway ablation using CF-RFA for inducible slow-fast atrioventricular

nodal ree hycardia.

us

Proceduré\Duration

f

e @ procedure time after the transseptal puncture was significantly shorter in
the CB e CF-RFA group (98£39 vs 158447 min, P<0.0001; Table 2). The mean

total proc ration was also significantly shorter in the CBA than in the CF-RFA group

M

(148+41 vs 207+58 min, P<0.0001).

[

Procedure

N

ment cost per patient was significantly higher in the CBA group than the

{

CF-RFA ﬁﬂﬂi&% vs 1.15£0.27, P<0.0001; Table 3). Because RFA had to be used to

perform t lation, equipment cost significantly increased in the CBA group (2.01£0.15

This article is protected by copyright. All rights reserved.
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vs 1.4840.18, P<0.0001). The equipment cost in patients who had CTI ablation in the CF-RFA

groups was not siiniﬁcantly different (1.1620.17 vs 1.15+0.31, P=0.86).

ost was significantly lower in the CBA than in the CF-RFA group

(0.961Qq] 4psdeld810.16, P<0.0001). There was a direct correlation between the anesthesia
cost and t]Ldure duration in both CBA group (r=0.79; P<0.0001) and in the CF-RFA
group (I‘Z@.OOOI). Hospital-associated costs also were significantly lower in the CBA

group tharmlF-RFA group (1.12+£0.21 vs 1.1840.13, P=0.02). Total cost was similar in

the 2 grouﬁOQO vs 1.1740.13, P=0.26).

Is nol infusion was associated with a higher hospital-associated cost both in
the CBA, 0 vs 1.06£0.15 (P<0.001), and in the CF-RFA groups, 1.18+0.10 vs
1.00+0. 101), respectively. CTI ablation after APVI was associated with a

signifi r total cost in the CBA than in the CF-RFA group (1.40£0.12 vs

1.2240. .0001; Table 3). The total procedural cost was similar among patients who

underwent CBA and CF-RFA without isoproterenol infusion and/or CTI ablation (Table 3).

L

Freedom From Atrial Arrhythmias After a Single Ablation Procedure

TS5 Inonths after a single ablation procedure, 51 patients (72%) in the CBA

group andﬁnts (73%) in the CF-RFA group remained free from recurrent atrial

arrhythmi
.t

This article is protected by copyright. All rights reserved.
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Kapla analysis, freedom from atrial arrhythmias was similar in the CBA and CF-RFA
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groups (log-rank P=0.82, Figure 1). The mechanism of recurrence was an AT in 2/20 patients

(10%) in the CBA group and in 3/20 patients (15%) in the CF-RFA group (P=1.0). The

S

probability urrence was similar among patients who did and did not have isoproterenol
infusion a 18/69 [26%] vs 22/77 [29%], P=0.74).
H

L

Recurren@tact Force, Cryoballoon Temperature and Thaw Time

mber of cryo applications per PV was similar among patients with and

without recurrend® (2.3+1.0 vs 1.9£0.7, P=0.29). The minimum balloon temperature was
signiﬁcangr (-4248 vs -4616 °C, P<0.01) and the interval thaw time was significantly

shorter (8.2%4. 10.3+4.2 sec, P=0.03) in patients with than without recurrence.

Im-RFA group, the mean CF during APVI was similar among patients with
and withou ent atrial arrhythmias (19.31£2.6 vs 18.4%3.0 g, P=0.25). No significant

differe erved in the mean proportion of CF values between patients with and

without reg:rrence.

Repeat End Cost

Mblation procedure was performed in 14 patients (20%) in the CBA group

and in 13 patient§y(17%) in the CF-RFA group (P=0.71, Table 2) 10+6 months after the index

This article is protected by copyright. All rights reserved.
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procedure. During the repeat ablation, CBA was used in 5 patients who underwent CF-RFA

during the 1* procedure. CF-RFA was used in the remaining 22 repeat ablation procedures.

R @ of conduction was observed in a mean of 2.4£1.2 PVs per patient in the
CBA group, including 4 left superior PVs, 5 left inferior PVs, 3 left common PVs, 9 right
superior P 10 right inferior PVs. In the CF-RFA group, a mean of 3.2+1.1 PVs per
patient ha‘ recov’ry of conduction, including 9 left superior, 11 left inferior, 7 right superior,

and 11 rigmor PVs (P=0.08). All of the PVs were reconnected in 4/14 patients (29%) in

the CBA %Irouz and 7/13 patients (54%) in the CF-RFA group (P=0.25).

¢ total repeat ablation cost of CF-RFA was 1.18+0.16 compared to initial

CF-RFA & The total cost of CBA during repeat procedures was 1.17£0.12 compared

to the init@(PZO.M). The total cost of 1% and repeat procedures was similar among

patient ent both CBA and CF-RFA (2.2240.24) or only CF-RFA (2.36+0.39,
P=0.26).

After a mean of 1.24+0.4 procedures, and 24+6 months after the last procedure, 63
patients (S%he CBA group and 67 patients (89%) in the CF-RFA group remained free
from recu @ ithout antiarrhythmic drugs (P=0.91). The probability of remaining in sinus

ar in patients who underwent only CBA (52/58 [90%]), only CF-RFA

both CBA and CF-RFA (16/18 [89%], P=0.98).

Complic

This article is protected by copyright. All rights reserved.
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There was no significant difference in the prevalence of perioperative complications

between the CBA and CF-RFA groups (1/71 [1%] vs 3/75 [4%]; P=0.62, Table 2).

Pericardia nade occurred in 2 patients in the CF-RFA group, and was successfully

treated wi jocentesis including the patient who had perforation during ablation in a
N

recess alos the cavotricuspid isthmus. In the other patient, the real-time CF showed a

transient ign CF of 110.5 g (>100 g for 200 ms) during APVI. A left-sided phrenic

nerve paral as diagnosed in a patient who presented with dyspnea 1 week after CBA.

: DISCUSSION
Major Fi i;

ms of this study demonstrate that; 1) At 2 years of follow-up after a repeat

ablation % of the patients, freedom from atrial arrhythmias was maintained in ~90% of

the pati groups without antiarrhythmic drug therapy; 2) the overall procedure
duration was approximately 60 minutes shorter with CBA than CF-RFA; and 3) the total
procedurehs similar between the CBA and CF-RFA groups, despite a higher catheter

cost in the @ oup. This was driven primarily by the lower anesthesia costs attributable to

a shortefe duration in the CBA group.

CBA vs CE-

{

t

A
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The most common cause of recurrence after an initially successful ablation is
recovery of conduction over the PV fascicles. CF-sensing catheters have been introduced to
improve the bility of the lesions.” Based on prior studies,® an effort to maintain a CF >10
g was ma st always achieved by all operators. Nevertheless, clinical efficacy was
still mmﬂi to CBA, and recovery of conduction was observed in a similar proportion of
patients an or CE-RFA."? The main difference between CBA and CF-RFA for APVI

was a sho rall procedure time of approximately 60 minutes.

Cost Imp

NUS

a higher cost than the CF-RFA system. However this increase in the

equipmengco s negated by a shorter procedure duration. Procedure duration directly

d

affects pendent cost elements such anesthesia services, use of the

electrophysi laboratory, and post-anesthesia recovery units. Therefore a decrease in the

M

procedure duration directly reduces the anesthesia service costs and hospital-associated costs.

I

it is likely that there are variations in operator preference, and expertise

with one que than the other even within the same institution, it is possible to model cost

0

structures ibed in this study based on the relative procedural efficacy, and duration

th

for an operator and the cost of equipment, anesthesia and hospital services at a given center.

This shou making a cost effective decision by factoring in these critical variables.

Au
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Switching to CF-RFA after CBA for ablation of atrial flutter or other arrhythmias is
associated with a substantial increase in the total cost. Therefore from a cost perspective, it
may be pre e to start with CF-RFA when the patient is known to have other arrhythmias

particular ter prior to the procedure.
N

anesthesia services are routinely used during catheter ablation of AF in

1

most centéfs, ablation might be performed without anesthesia staff based on the availability

C

of resourcmlain centers. Because anesthesia service is a major determinant of

procedural €Ost®he cost structure will have to be modeled differently for these centers.

U

renol is a costly drug and has been used to assess the inducibility of residual

arrhythmi&s. Isoproterenol was infrequently used in the CBA group based on operator

)

preferenc tudy. However, overall clinical efficacy was similar among patients who

d

were and were administered isoproterenol after PVI. It is possible that after wide antral

PV isolatiotr, will be fewer residual antral foci. Nevertheless, isoproterenol may still be

\'

helpful both residual triggers and other arrhythmias in a small subset of the

patients inga larger study population. Therefore, use of isoproterenol should be carefully

f

determined e operator considering the patient characteristics, likelihood of identifying

O

residual a as, alternative approaches and potential cost implications.

th

Prior Stu

AU
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To our knowledge this is the first study that systematically compared the costs of

APVI by CBA and CF-RFA. In a registry from 4 centers, CBA with a 2™ generation catheter
and CFH 2 different catheter systems was compared in patients with PAF.' Single
procedure&s similar between the 2 groups. Although procedure duration with CBA
was sho-rtimy 13 minutes, fluoroscopy exposure was similar between the 2 groups. The
recently pudlishigd multicenter FIRE and ICE trial that randomized patients with PAF to
cryoballocu vs RFA without CF sensing ability (384) demonstrated noninferiority of
CBAtoR ever, there have been improvements both in cryoballoon (2™ generation)
and RF catheterS§CF sensing ability) since the start of this trial. In a recent randomized trial,
237 patients with PAF were randomized to RFA vs CBA vs combined RFA and CBA.” At 1
year of fo&ﬂ% in the RFA, 67% in the CBA, and 76% in the combined group were
free from mhythmias without antiarrthythmic drug therapy. CBA was quicker, and both

d approaches were superior to RFA. However, a 1* generation cryoballoon

was used an F catheter did not have CF sensing capability. In a nonrandomized study,
150 patients with PAF underwent CBA with a o generation cryoballoon and CF-RFA.?

However, MS were assigned to perform only the type of ablation approach with which
they had e@ experience. The duration of the procedure was shorter in the CBA group.
AF recurren te, 12-15%, at 12 months was similar in both groups. Lastly, a recent study

demonstr that the individualized cryoapplications guided by the time to PV isolation were

h

{

associa proximately 60 minutes shorter total procedure time as compared to the

conventional cry@ablation strategy. This reduction in procedure duration may lower the

U

anesthesia a pital associated costs associated with CBA.'° However, a radiofrequency

A
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ablation catheter had to be used in 15% of the patients, which may negate some of the cost

reductions due to the shorter procedure duration.

Q.

Limitafio /5=

Tlg® m3g limitation of this study is that the use of CF-RFA versus CBA was not
decided org)m basis but was based on operator discretion. Cavotricuspid isthmus
ablation e@@@rmed more frequently in the CF-RFA group. It is likely that a history of
atrial ﬂutt@ave prompted the choice of CF-RFA. Another limitation is that all of the
operators ty more years of experience with RFA than with CBA, which may have

created a immfavor of RFA.

(O

CONCLUSIONS

Both CBA and CF-RFA in patients with PAF have a similar procedural efficacy and
safety. Ho he CBA procedure is significantly shorter than CF-RFA. Despite a higher

equipmen m BA for APVI appears to have a similar total cost to CF-RFA primarily

driven lﬁlesthesia and hospital associated costs and infrequent use of isoproterenol.
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Table 1. Imharacteristics

CBA CF-RFA
Variab P
(n=71) (n=75)

Age (years) 63+10 (20-81) 6219 (39-80) 0.65

Male 53 (75) 42 (56) 0.02

Body m@ (kg/m’) 3146 (19-46) 305 (20-45) 0.71
AF hist& (months) 46133 (5-172) 52444 (6-204) 0.8

Left atuidjuiamler (mm) 4246 (29-55) 4246 (26-61) 0.99

Left ventricular@jection fraction 0.59£0.06 (0.30-0.70) 0.60+0.05 (0.45-0.70) 0.26

U
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Hypertension
Structural heart iisease
Coron disease

Non-ischemic cardiomyopathy
|

I
Hype iggcardiomyopathy

Atrial @fect

Antiarrh cdrugs
Beta-blo

Calcium channel blockers

Warfarin

Novel omagulants
Aspir

o

CHA,DS,-VASc score

L

Prior cavotz 1d isthmus ablation

22

40 (56)
12 (17)
10 (14)
0 (0)
1(1)
1(1)
32 (45)
40 (56)
21 (30)
14 (20)
55 (77)
2(3)
0.940.8 (0-3)
1.3+1.1 (0-4)

3(4)

47 (63)
7(9)
5(6)
1(1)
1(1)

0

43 (57)

38 (51)

25 (33)

20 (27)

55 (73)

0

0.8+0.7 (0-4)

1.340.9 (0-5)

7(09)

0.44

0.17

0.14

0.49

0.63

0.23

0.23

0.99

0.33

Data are s!own as meant1 standard deviation. Percent values are shown in parentheses.
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Table 2. Procedural Characteristics and Clinical Outcome

H CBA CF-RFA
P
Q (n=71) (n=75)

PV isolationms

Duratiohation for PV isolation (min) 2445 4111 <0.0001
Isoprotercialmm#ision after PV isolation 10 (14) 59(79) <0.0001
Additiona@n

Cavotri@thmus ablation 11 (15) 24 (31) 0.02

InducibC arrhythmias with isoproterenol 34) 5(7) 0.72
Procedure time

Proced 1on after the transseptal puncture (min) 98439 158+47  <0.0001

Proce -to-procedure end (min) 148+41 207458  <0.0001

Ane (min) 204+43 260+62  <0.0001
Total fluogoscopy time (min) 30+12 24+10 <0.01
Periproceplications 1(1) 3 (4) 0.62

Cardiac ade 0 2(3)

Phr alsy 1(1) 0

Femor igvenous fistula 0 1 (1)
Sinus rhn a single procedure 51(72) 55 (73) 0.84

<C
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CBA CF-RFA
H I
Repeat a 14/20 (70) 13/20 (65)  0.74
Cryob lation 0/14(0)  5/13(38)  0.02

7

{

Data are s meant] standard deviation. Percent values are shown in parentheses.
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Total

Equi

pmen

Anest

hesia

Hospi

tal
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APVI APVI
alone Ablati alone Ablati
H CTI  onof CTI  onof
(n=58) (n=49)
All ablati  induci All ablat induci
N ith Witho on ble ~ With Witho ion ble
(n= (n=7
AL ut arrhyt All ut arrhyt
1 isoprot (n=11 5 isoprot (n=2
P isoprot hmias P isoprot hmias
(<] erenol ) (n=4 erenol 4
erenol erenol
(n=3) 9) (n=5)
(=) (=53 (=39) " (4=10)
1.40+ 1.17  1.14
1.14% . 1.3240  1.060 1.3710 1.18+0 1.00+0 1.22+ 1.28+0
0.12* +0.1 0.1
0.2 .09* 15 167 .10% .14 0.117 .04%
T 3 3
C 2.01+ 1.15 1.15
7+ 48 1.64+0 1.47+0 1.73+0 1.19¢0 1.00£0 1.16t 1.09+0
0.15* +0.2  £0.3
.09* 17* 16%t .30 34 0.17 24
T 7 1
1.08 1.03
1.01+0 091+0 1.11+ 1.20%0 1.04+0 1.00£0 1.15¢ 1.24+0
+0.1 0.1
.05 A1* 0.11% 287 15 .05 0.18F 127
6 3
L 1.38+ 118 1.15
1.12% 6+ 1.32+0 1.0340 1.35+£0 1.19¢0 1.00£0 1.23+ 1.30+0
Q 0.13* +0.1 0.1
0.2 3 10%% .16 157 .10% .14 0.117 .04+
T 3 4

Table Llysis
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Data are normalized by the mean unit cost of APVI using CF-RFA without isoproterenol and
additional ablation. Data are shown as meant1 standard deviation. APVI: Antral pulmonary

vein isolaﬂcryoballoon ablation; CF-RFA: contact force-guided radiofrequency

ablation; icuspid isthmus ablation. *P <0.05 vs CF-RFA, P <0.05 vs APVI

alone, {P s:.OS vs without isoproterenol.

‘ ’ FIGURE LEGENDS
Figure 1. :Meier analysis showing the atrial tachyarrhythmia-free survival rate after a

single abl ocedure. A blanking period of 3 months was applied.
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