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Learning Objectives

1. Review the data supporting the benefits of early rhythm control in atrial
fibrillation.

2. Discuss the benefits of lifestyle modification on outcomes in atrial
fibrillation.

3. Understand the role of Left atrial appendage occlusion.

4. Decide what to do with Atrial Fibrillation detected by wearable devices.
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Provider Specialty and Atrial
Fibrillation Treatment Strategies in
United States Community Practice:
Findings From the ORBIT-AF Registry

* Atotal of 10,097 patients were included;
* (15.3%) were cared for by an EP
* (65.2%) by a cardiology provider
* (19.5%) by an internal
medicine/primary care provider.
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Fosbol, E. L. et al. Provider Specialty and Atrial Fibrillation Treatment Strategies in United States Community Practice:

Findings From the ORBIT-AF Registry. J. Am. Hear. Assoc. 2, e000110 (2013).
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Table 3. Adjusted Relationship Between Specialty of Care Provider and Treatment Strategies

Care Process Provider Speciaity Adjusted OR Lower (85% CI Upper (85% CI P Value Global P Value
for OR) for OR)
EP (vs cardioiogy) 1.66 1.05 2.61 0.030 0.0470
Rhythm control
FP/IM (vs cardiology) 0, 0.65 1.26 05512 -
EP (vs cardiology) 1.39 1.03 1.87 0.0292 0.0231
Prior cardioversion
FP/M (vs cardiology) 0.88 0.70 1.10 0.2699 B e After adeSting for case miX, Eatients
O compr e Sty e o “ o0 o100 seen by an EP provider were more
ERsANS skt 0 s = likely to be on rhythm control when
it swmeas A &0 S G5 compared with patients seen by a
Dabigatran ve wartarin i . .
FPIM (vscardiooy) 061 032 113 01179 - cardiology provider (adjusted OR, 1.66;
EP (vs cardiology) 1.34 0.93 1.92 0.1132 <0.0001 95% Cl, 105 to 261, P:OO301)
Antiplateleta
FP/IM (vs cardiology) 0.60 0.47 0.79 0.0002 -
EP (vs cardiology) s 0.90 13.67 00708 0.0577

Anticoagulant clinicty
FP/IM (vs cardiology) 0.60 0.23 1.60 0.3087 -

OR indicates odds ratio; Cl, confidence interval; EP, electrophysiology; FP, family practice, IM, internal medicine.
8Aspirin, clopidogrel, prasugrel,

bAnalyses only among those on warfarin (n=7176).

Fosbol, E. L. et al. Provider Specialty and Atrial Fibrillation Treatment Strategies in United States Community Praci g
Findings From the ORBIT-AF Registry. J. Am. Hear. Assoc. 2, e000110 (2013). \ w
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Significance of Atrial Fibrillation

g . Increased Mortality Symptoms
33 million cases worldwide. ORI ———— —
Increased number and Stroke Palpitations
In the USA, between 3-5 million people have Simition ol Anxiety/Depression

Dyspnea

AF. Hospitalizations / e
Long-term use of COE":;VG ecline
medications i3 ema

( ey ) Reduced quality of life

There is a 5-fold increase in the risk of stroke, —
and strokes are usually more severe. Structural / \

Atrial enlargement

AF increased mortality and has been linked to Systolic/Diastolic heart failure

sudden cardiac death. Conduction system
abnormalities

AF increases the risk of heart failure
Hemodynamic

. . Hypotension Electrophysiologic
AF has been linked with the development of Nlicivasscaticduskinciicn e O
Dementia. Reduced cardiac output Sinus node dysfunction
Systemic Inflammation Ventriculartachyarrhythmias
AF affects Quality of life. Aberrant conduction
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Normal electrical pathways

Normal sinus rhythm

What is Atrial Fibrillation?

Abnormal electrical pathways

Atrial fibrillation

| PV triggers / non v triggers ]

i

Triggered activity: DAD-ea0
Automatic activity
Reentrant activity

§

Trigger fx Q

Modulator

Atrial stretch

Substrate

Increased vagal tone

Dispersion and shortening of atrial refractory period
Calcium load

Genetic predisposition

* Anatomical remodeling: Fibrosis, adipose tissue, atrial dilatation :

Electrical remodeling: action potential shortening
Neural remodeling: Nerve sprouting
Inflammation

EAD. early aterdepoiarization, DAD: defayed ¥t tration, PV pi Y veing
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Haissaguerre, M. et al. Spontaneous Initiation of Atrial Fibrillation by Ectopic Beats Originating in the Pulmonary

Veins. New Engl J Medicine 339, 659—666 (1998). I w
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Hypertension, valve Coronary artery Obesity, alcohol Sleep-disordered
disease disease abuse breathing
Metabolic/ AUEShomic
—— RAAS activation Hypoxia, ischemia —  mitochondrial <——
d X dysfunction
ysfunction
Transcriptional
Fibrotic and Systemic 3 Oxidative and post-
adipocyte signaling inflammation stress transcriptional
remodeling
Slowed, NLRP3 Disrupted Ca*
A(t:rairaclii:yr:ert;c;ﬁhy. heterogeneous Inflammasome cycling, ion channel
YOpRIIY atrial conduction activation remodeling
Increased atrial
AF ¥ ectopy (PACs)

Narayan, S. M., Cain, M. E. & Smith, J. M. Atrial fibrillation. Lancet 350, 943—950 (1997).
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‘Atrial Fibrillation Begets Atrial Fibrillation’

Duration of
Fibrillation

J\quL 20 sec
Sustained AF

after ' ! ik ng'. ', "‘..‘ ik '1>24hou's
2 weeks MR 1 e e | il UL (e

Wijffels, M. C. E. F., Kirchhof, C. J. H. J., Dorland, R. & Allessie, M. A. Atrial Fibrillation Begets Atrial Fibrillation: A Study in

Awake Chronically Instrumented Goats. Circulation 92, 1954—-1968 (1995).
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B Presentation with Paroxysmal AF
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Heijman, J., Voigt, N., Nattel, S. & Dobrev, D. Cellular and Molecular Electrophysiology of Atrial Fibrillation Initiation,

Maintenance, and Progression. Circ. Res. 114, 1483—-1499 (2014). w
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R h yt h m CO N t o I Goal is to significantly reduce the frequency and duration

of AF episodes but not eliminate all future episodes of AF
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TABLE 2 Key Outcomes of Trials Using Rhythm- and Rate-Control Strategies in Treatment of AF

Trial Primary Endpoint Primary Endpoint Result Patients in SR
PIAF' Improvement in AF-related symptoms No significant difference between treatment Rhythm control: 56% at study end
(palpitations, dyspnea, and dizziness) arms Rate control: 10% at study end
AFFIRM'® Overall mortality Rhythm control: 24% at 5-y follow-up Rhythm control: 62.6% at 5-y
Rate control: 21% at 5-y follow-up (NS across follow-up
follow-up period) Rate control: 34.6% at 5-y
follow-up
RACE'™ Composite of death from cardiovascular Rhythm control: 22.6% at study end Rhythm control: 39% at study end
causes, heart failure, thromboembolic ~ Rate control: 17.2% at study end (noninferior, ~ Rate control: 10% at study end
complications, bleeding, the need for a approaching superior)
pacemaker, or severe AEs
STAF'#/ Composite of death, stroke or transient Rhythm control: 5.54%/y Rhythm control: 38% at last
ischemic attack, systemic embolism or  Rate control: 6.09%/year (NS) follow-up
cardiopulmonary resuscitation Rate control: 9% at last follow-up
AF-CHF*° Death from cardiovascular causes Rhythm control: 27% at study end Rhythm control: 73% at 4-y
Rate control: 25% at study end (NS) follow-up
Rate control: 30% to 41% during
follow-up®
J-RHYTHM?*  Composite of total mortality, symptomatic Rhythm control: 15.3% at study end Rhythm control: 72.7% at 3 y

cerebral infarction, systemic embolism,
major bleeding, hospitalization for
heart failure® and physical/
psychological disability requiring
strategy alteration

Rate control: 22.0% at study end (HR: 0.664;
P = 0.0128)

Rate control: 43.9% at 3y

®Requiring intravenous administration of diuretics. "Data reported are patients with AF (59% to 10%).
AE = adverse event; HR = hazard ratio; NS = nonsignificant; SR = sinus rhythm; other abbreviation as in Table 1.
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No. oF DEATHS number (percent)
Rhythm control 0 80 (4) 175 (9) 257 (13) 314 (18) 352 (24)
Rate control 0 78 (4) 148 (7) 210 (11) 275 (16) 306 (21)

Figure 1. Cumulative Mortality from Any Cause in the Rhythm-Control Group and the Rate-
Control Group.

Time zero is the day of randomization. Data have been truncated at five years.

Wyse, D. et al. A comparison of rate control and rhythm control in patients with atrial
fibrillation. The New England journal of medicine 347, 1825—33 (2002).
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Rhythm Control Preferred by Electrophysiologist

Just because you believe in
something does not mean that it is
true.

— Albert Einstein —

AZ QUOTES

Electrophysiologists have
always asserted the superiority
of rhythm control over rate
control.
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rEnroll patients with new onset or under-
freated paroxysmal, persistent, or
longstanding persistent AF who warrant

¥theragy
!

(Key Inclusion Criteria
« 265 years of age
» <B5 years of age with 21 CVA risk factor
« Eligible for ablation and

\_* 22 rhythm or rate control drugs

!

[ No Exclusion Criteria Identified ]

i

Grug Therapy \ fAblation Therapy \

* Rate Control or Primary ablation:
* Rhythm Control * PVI
* Anticoagulation * WACA

- Guideline based Ancillary ablation:
* Linear lesions
* CFAE

* GP
K / * Anticoagulation

- Guideline based)

Packer, D. L. et al. Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy on Mortality, Stroke, Bleeding, and Cardiac

CABANA Trial

v 2204 Randomized?

1108 Randomized to catheter ablation

1006 Received catheter ablation
102 Did not receive catheter
ablation
84 Patient or family
refusal
14 Physician discretion
4 Insurance issues

215 Received repeat ablation(s)?

1002 Completed the study
79 Withdrew consent <3y
27 Lost to follow-up

1096 Randomized to drug therapy
1092 Received drug therapy
853 Received rhythm and
rate control
123 Received rate control
only
116 Received rhythm
control only
4 Did not receive drug
therapy
3 Withdrew consent
1 Physician decided not
to prescribe
301 Received catheter ablation

Y
966 Completed the study

112 Withdrew consent <3y
18 Lost to follow-up

.

1108 Included in the primary analysis®

\

1096 Included in the primary analysis®

Arrest Among Patients With Atrial Fibrillation. Jama 321, 1261-1274 (2019).
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CABANA Trial
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Hazard ratio, 0.86 (95% Cl, 0.65-1.15); Log-rank P=.30
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15 1004
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= Catheter ablation /
0 A7 o e . S v " . p . . . —— R
0 6 12 1B 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 34 60
Time Since Randomization, mo Time Since Randomization, ma
No. at risk
. . N Drug therapy 1096 1046 1023 992 903 783 679 606 527 445 334 1096 778 643 563 474 387 302 244 197 165 112
Time Since Randomization, mo Catheter ablation 1108 1058 1035 1013 933 814 724 632 555 455 332 1108 807 708 643 558 450 372 307 261 207 137
No. at risk A, The median (25th, 75th percentiles) length of patient follow-up was 4.1 years follow-up was 4.1 years (2.5, 5.1) in the catheter ablation group and 4.0 years
DruQ 1096 1036 1006 970 880 763 652 578 499 418 312 (2.5, 5.1} in the catheter ablation group and 4.0 years (2.5, 5.2) in the drug (2.5, 5.2) in the drug therapy group
therapy therapy group. B, The median (25th, 75th percentiles) length of patient
Catheter 1108 1045 1021 996 915 793 700 614 535 432 309
ablation

Packer, D. L. et al. Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy on Mortality, Stroke, Bleeding, and Cardiac
Arrest Among Patients With Atrial Fibrillation. Jama 321, 1261-1274 (2019).
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Time Since Randomization, mo Time Since Randomization, mo
No. at risk
Drug therapy 1096 954 860 778 680 566 464 396 330 275 204 1096 954 860 778 680 566 464 396 330 275 204
Catheter ablation 970 941 920 901 835 721 636 555 483 397 287 987 958 937 918 849 735 648 566 494 404 291

Packer, D. L. et al. Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy on Mortality, Stroke, Bleeding, and
Cardiac Arrest Among Patients With Atrial Fibrillation. Jama 321, 1261-1274 (2019).
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100+

EAST-AFNET 4 g

e 2,789 patients with early AF (<1 yr)

e Afirst-primary-outcome event occurred in 249 of the patients
assigned to early rhythm control (3.9 per 100 person-years) and in 316
patients assigned to usual care (5.0 per 100 person-years)

Usual care

Cumulative Incidence (%)
S
1

*  Primary Outcomes: Composite of death, 20-

Stroke, Hospitalization from HF of ACS Early rhythm control

104
*  Trail stopped in 3™ interim analysis (median 5.1y) 0 : ' c
0 2 4 6 8
* HR, 0.79; 96% (confidence interval, 0.66 to 0.94; P = 0.005). Years since Randomization
No. at Risk
l Rhythm Control Chosen by Site l Usual care 1394 1169 888 405 34
Initial 2Yr Initial 2Yr Early rhythm control 1395 1193 913 404 26
100+ 100+ 100+ 100+
80+ 30~ 80- Mo Table 3. Safety Outcomes.®
Other antiarrhythmic Early Rhythm Control Usual Care
£ 604 £ 60 60 1ym (85 4%) drug Outcome (N=1395) (N=1394)
s ] 1335 (95.8%)
§ § W Propafenone number (percent)
40+ 40- 40+ B Flecainide Primary composite safety cutcome 231 (16.6) 223 (16.0)
; 5.9%) e W Amiodarone Strake 40(2.9) B2 (4.4)
20+ s 20+ 20+ l By R Death 138 (9.9) 164 (11.9)
K o 270 (12.4%) o (2{:") ol o (1.%%) (2.8%) AF ablation Serious adverse event of special interest related to rhythm.control therapy 68 (4.9) 19 (1.4)

I T

Kirchhof, P. et al. Early Rhythm-Control Therapy in Patients with Atrial Fibrillation. New England Journal of Medicine

383, (2020). w
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EARLY - AF

S
100~ °
L Hazard ratio, 0.48 (95% CI, 0.35-0.66) L
' P<0.001 c 3.
§ 80 \ \ % 80 2
w9 . 3
£z b Ablati 2 1
58 w 3 e Ablation 2
E3 g £ e 1 :
_— <
‘s ‘; 40 = £ o - S
S : T T = e : Ablation Antiarrhythmic °
g & - Antiarrhythmic drug therapy E 404 Drug Therapy 2
o z N
o [ o
8 ° o
o 1 ) 1 I 1 1 g L]
0 2 4 6 8 10 12 g 209 g o
o
Follow-up (Months) e ® 5
No. at Risk 0 e é
Ablation 154 154 123 105 96 86 55 s s
Antiarrthythmic 149 149 89 69 60 49 27 Aplation Athirhythmic
d Drug Therapy
rug therapy

Serious adverse events occurred in 5 patients (3.2%) who
underwent ablation and in 6 patients (4.0%) who received
antiarrhythmic drug

Andrade, J. G. et al. Cryoablation or Drug Therapy for Initial Treatment of Atrial Fibrillation. New Engl J Med i
S84 03] |\
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STOP — AF First

* 203 participants underwent randomization
and received treatment, 104 underwent
ablation, and 99 initially received drug
therapy

* The percentage of patients with treatment
success at 12 months was 74.6% in the
ablation group and 45.0% in the drug-
therapy group

* (P<0.001 by log-rank test)

Patients with Treatment Success (%)

No. at Risk
Ablation
Drug therapy

Serious Adverse Event

Any serious adverse event

._.
o
T

90 Ablation
80 74.6
70+
601 90.pay
50+ blanking b
a0-{BREied Drug therapy .
30
20
P<0.001
10+
O I I | 1
0 3 6 ) 12
Months
104 99 88 81 70
99 93 60 44 39

Ablation (N=104)

no. of events

22

no. of patients (%)
15 (14)

Drug Therapy (N=99)

no. of events no. of patients (%)

16 14 (14)

Wazni, O. M. et al. Cryoballoon Ablation as Initial Therapy for Atrial Fibrillation. New Engl J Med 384, 316—324

(2020).
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Does time between first diagnosis of atrial fibrillation and catheter ablation affect
procedural success?

Relative Risk Diagnosis to Ablation Time '
(95% Cl) <1 year > 1 year Weight
Events N Events N (%)
Bisbal (2019) - 0.64 (0.40, 1.02) 14 51 11 258 54
Bunch (2013) r—l— 0.87 (0.73, 1.03) 124 303 179 381 202
De Greef (2018) —— 0.77 (0.66, 0.90) 108 244 433 756 22
Hussein (2016) —— 0.61 (0.53, 0.71) 128 382 470 859 22
Kawaji (2019) —— 0.75 (0.64, 0.88) 133 389 372 817 218
Lunati (2018) - 068(0.48,098) 28 130 120 380 82
<> 0.73(0.65,0.82) | 535 1499 1685 3451 1000
" p for overall effect < 0.001
Random effects model '
(p for heterogeneity = 0.071; 12 = 50.7% '
25 ! 4
Favors Diagnosis-to-Ablation  Favors Diagnosis-to-Ablation
Time < 1 year Time > 1 year

1.Chew, D. S. et al. Diagnhosis-to-Ablation Time and Recurrence of Atrial Fibrillation Following Catheter Ablation:
A Systematic Review and Meta-analysis of Observational Studies. Circulation Arrhythmia Electrophysiol (2020)

do0i:10.1161/circep.119.008128. “-
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Hazard ratio, 0.25 (95% CI, 0.03-0.70)
‘é 80+
5
P __ 704 104
a R Antiarrhythmic drug therapy
‘E s 604 Femfe———
U =
c =2
ST 504 54
T2
™
=~ - 40+ Ablation
£5 -
2 304 r
g 0 1 T T T T T T 1
S 0 180 360 540 720 900 1080 1260 1440
] 20+
10+
0 f-’—J_I,—'I—’_' | 1 1 1 )
0 180 360 540 720 500 1080 1260 1440
Days
No. at Risk
Antiarrhythmic drug therapy 149 148 142 133 129 123 104 43 0
Ablation 154 154 153 151 145 141 125 41 0
Ablation Antiarrhythmic
Group Drug Group Hazard Ratio
End Point (N =154) (N=149) (95% C1)
number (percent)
Progression to persistent atrial fibrillation from 91 days 3(1.9) 11 (7.4) 0.25 (0.09-0.70)
after treatment initiation to final follow-up
Recurrence of any atrial tachyarrhythmia
From 91 days to 12 mo after treatment initiation 66 (42.9) 101 (67.8) 0.48 (0.35-0.66)
From 91 days to 36 mo after treatment initiation 87 (56.5) 115 (77.2) 0.51 (0.38-0.67)

Andrade, J. G. et al. Progression of Atrial Fibrillation after Cryoablation or Drug Therapy. N. Engl.
J. Med. 388, 105—116 (2022).
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Kuck, K.-H. et al. Catheter ablation or medical therapy to delay progression of atrial fibrillation: the randomized controlled

atrial fibrillation progression trial (ATTEST). EP Eur. 23, 362—369 (2020). w



https://academic.oup.com/europace/article/23/3/362/6039546
https://academic.oup.com/europace/article/23/3/362/6039546

89 RCTs Published Between 2013 and 2022, 15,701 Patients Undergoing a First CA Procedure for AF
Procedure-Related Complications
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Coll. Cardiol. 81, 2089—-2099 (2023).
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Early Rhythm control for Atrial Fibrillation

* In a contemporary study comparing rate and rhythm control, rhythm control
was associated with reduced composite end point including; death, stroke,
and hospitalization for HF or ACS.

— EAST AFNET4 utilized ablation (20%) and more Class | AAD therapy
than in the AFFIRM trial

e Subsequent studies comparing contemporary ablation to AAD therapy for
rnythm control show the superiority of catheter ablation in maintaining
rhythm control.

 In all these studies, patients were randomized early (within one year of
diagnosis)
— In about 30% after the first episode (EAST AFNETA4)
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Early Rhythm control for Atrial Fibrillation

Reduced Burden and Symptoms with
ablation compared to usual therapy or
AAD

Mortality Benefits to rhythm control

Slower progression — Disease
Modification

Reduced Heart Failure
Likely reduced risk of stroke
Less subsequent Healthcare utilization

 Increased upfront Cost
& Risk

* Less risk over the long
term

Don't focus on the numbers. Trust the process.
When you keep doing things the right way,
eventually the numbers will rise, the wins will
come, and the outcome will happen.




.gg m Table 1. Top 20 principal diagnoses among nonmaternal, nonneonatal inpatient stays, 2018

=7 HEALTHCARE COST AND A for Healthc
H:CUP "niionsmoeer Resevih ran:aaual?tr: Number of | Percent | A9regate | Percentof | Mean
Rank | Principal diagnosis stays of stays cost, $ aggregate | cost per
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1 Septicemia . 18,700
2 Heart failure 1,135,900 4.1 145 36 12,800
3 Osteoarthritis 1,128,100 41 18.0 45 16,000
4. | choumome (oxceptine 740,700 27 7.7 19| 10,500
Figure 1. Aggregate cost of nonmaternal, nonneonatal hospital inpatient stays, by mean cost and ga,"::t y ulbl‘e' ww‘i’::s)
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Interaction between Atrial Fibrillation and Heart
Failure

AF and HF frequently coexist, and either can predispose to the development of the other.
— In patients with newly diagnosed AF, 37% concurrently will have HF.
— Conversely, 57% of newly diagnosed HF patients will have AF.

AF can either be the only reason for cardiomyopathy (AF-induced) or can exacerbate LV
dysfunction and HF in a patient with concomitant structural heart disease.

Mortality is higher among patients with HF and AF than HF alone.

AF was associated with increased total mortality, irrespective of LV systolic dysfunction,
with an OR of 1.40 (95% CI, 1.321.48) in randomized trials and an OR of 1.14 (95% CI,

1.03-1.26) in observational studies.




RISK FACTORS

Genetic

Race

OSA

Smoking

Obesity

Sedentary life-style

Endurance exercise

Advanced age
Diabetes
Hypertension
Alcohol intake

Myocardial infarction

TRIGGERS
Autonomic dysfunction
| ERP

| Conduction velocity
Reentry

1 Ectopic activity

STRUCTURAL CHANGES

SR calcium overload
Atrial enlargement

Advanced interatrial block

Fibrosis
Inflammation

atrial
remodeling

Adverse '

Raised filing pressures
Abnormal caicium handing
Neuro-hormonal activation
Adrenergic stimufation
Heterogeneity of conduction
Volume overload

Interstitial fibrosis

Allered atrial refractory properties

Functional Mitral Regurgitation

o

ATRIAL
FIBRILLATION
Rapid ventricular rate
Iregular ventricular rate
Loss of atnal contraction
Loss of AV synchrony
Reduction cardiac output
Reduced
HEART systolic
FAILURE function

CENTRAL ILLUSTRATION: Risk Factors and Pathopbysiolegy In
Meaet Fallure sad Atrisl Fibollaton
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Carfade, MLA. 2. J Ao Colk Candicl WF. 2008 50 447-58.

Carlisle, M. A., Fudim, M., DeVore, A. D. & Piccini, J. P. Heart Failure and Atrial Fibrillation,

Like Fire and Fury. JACC: Hear. Fail. 7, 447—-456 (2019).
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Survival Rate (%)
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Roy, D. et al. Rhythm control versus rate control for atrial fibrillation and heart failure. The New England

journal of medicine 358, 2667—77 (2008).
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Biase, L. et al. Ablation Versus Amiodarone for Treatment of Persistent Atrial Fibrillation in Patients
With Congestive Heart Failure and an Implanted Device Results From the AATAC Multicenter
Randomized Trial. Circulation 133, 1637-1644 (2016).
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Marrouche, N. F. et al. Catheter Ablation for Atrial Fibrillation with Heart Failure. The New England
Journal of Medicine 378, 417—-427 (2018).
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CASTLE - HTX

*The trial aimed to determine the potential therapeutic effect of catheter ablation for symptomatic atrial fibrillation (AF) in patients
with end-stage heart failure with reduced ejection fraction (HFrEF).

*Patients with symptomatic AF and end-stage HFrEF undergoing evaluation for left ventricular assist device (LVAD) implantation or
heart transplantation (HT) were randomized to undergo catheter ablation of AF and guideline-directed medical therapy (n = 97) or
medical therapy alone (n = 97).

*Antiarrhythmic drugs were discontinued after catheter ablation but could be resumed for AF recurrence. As appropriate, patients
in the medical therapy arm could undergo rhythm or rate control.

*Total number of enrollees: 194
*Median duration of follow-up: 18 months
*Principal Findings:
oThe trial was terminated early due to evidence of overwhelming efficacy in the catheter ablation arm.

oThe primary outcome, a composite of all-cause mortality, LVAD implantation, or urgent HT, at a median of 18 months for
catheter ablation vs. medical therapy, was: 8% vs. 30% (p < 0.001).

Sohns, C. et al. Catheter Ablation in End-Stage Heart Failure with Atrial Fibrillation. N.
Engl. J. Med. 389, 1380—-1389 (2023).
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CENTRAL ILLUSTRATION: Catheter Ablation Within 90 Days of Admission
for Heart Failure Was Associated With an Improvement in Long-Term
Prognosis

Flowechart Showing Enroliment and Analysis of Patients With Heart Fallure (HF) and Atrial Fibrillation (AF):

Early Catheter Ablation (CA) Group Versus the Control Group
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Sakamoto K, et al. J Am Coll Cardiol EP. 2023;9(9):1948-1959.

CENTRAL ILLUSTRATION: Continued

Cumulative Incidence for Early CA and Control
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Sakamoto, K. et al. Efficacy of Early Catheter Ablation for Atrial Fibrillation After

Admission for Heart Failure. JACC: Clin. Electrophysiol. 9, 1948—1959 (2023).
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CENTRAL ILLUSTRATION: Catheter Ablation Compared With Medical

PO P=092

] s 66 | 365 ‘i 361

Pre-Ablstion  Post-Ablation Baseline 6 Months
(Basaline) (6 Months)

Ablation Medical

o 20.2 31
(n=15) 2 16.6 B9
Baseline and follow-up investigations:
« Exerdise right heart catheterization 15
« Cardiopulmonary exercise test °
+ Natriuretic peptide levels e
« Quality of life outcomes 5 o
0
Pre-Abl Post-Abl 6 Months
(Baseline) (6 Months)
Ablation Medical

Chieng D, et al. J Am Coll Cardiol HF. 2023;11(6):646-658.

Pre-Ablation Post-Ablation Baseline 6 Months
(Baseline) (6 Months)
Ablation Medical
HFpEF Diagnosis at 6 Months
Ablation Medical Therapy
P=002
Pre Ablation  Post Ablation Baxseline 6 Months
(Baseline) (6 Months) uYes # Mo
SO rewversal
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(2023).
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1.

In patients who present with a new diagnosis of
HFrEF and AF, arrhythmia-induced cardiomyopathy
should be suspected, and an early and aggressive
approach to AF rhythm control is recommended.’?

In appropriate patients with AF and HFrEF who are
on GDMT, and with reasonable expectation of proce-
dural benefit (Figure 24), catheter ablation is benefi-
cial to improve symptoms, QOL, ventricular function,
and cardiovascular outcomes.®'3

St AN

In patients with symptomatic AF in whom anti-
arthythmic drugs hane been neffective, contra-
ndcated, not tolerated or not preforred

and continued thythm control is desired, cath-
eler ablation is usedu to improve symptoms,' "'

2. In selected patients (generally younger with
fow comorbidities) with symptomatic parme-
ysmal AF in whom riythm controd s desired,
cathoter ablation is usehid as first-lineg thecapy
ta improve symploms and reduce progressien
to persistont AF,

3. In patients with symptomatic or clnically

significant AFL, catheter ablation = usaful for
improving symploms ™ 'F

IS

In patiants who are undergoing ablation for
AF, ablaton of adddional clinically sigreficant
supraventricular arrhythmias can be useful to
reduce the likelihood of future

arrhythmia '™

5. In patients (other than younger with few
comarbidites) with symptomatic paroxysmal
e persistent AF wha are baing managed with
a thythm-control strateqgy, catheter ablation
a3 firat-line therapy can be useful to improve
sympioms.”

7 -

Joglar, J. A. et al. 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnhosis and Management of Atrial Fibrillation: A Report

of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines.

Circulation 149, el—el
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Atrial Fibrillation Ablation

« 360,000 ablations in US per year
— 2/3 are for Afib; 240,000 ablations per year

In our lab Afib ablation is the most commonly performed procedure.

The indications for afib are increasing
— 1st line for rhythm control (Early)
— 1st line for patients with heart failure

We are recognizing it earlier due to better monitoring and smartwatches

There will be continued growth in afib ablation over the next ten years.

N Y




Currently ablation is performed using thermal ablation: Either hot (Radiofrequency) or Cold (Cryoablation)

(a)

JHU 200 71 AAAM

Radiofrequency (heat/cautery)is effective but
requires point-by-point ablation and connecting the
dots to ablate around the pulmonary veins.

This requires a lot of time.

The patient must be still and so general anesthesia is
a must.

Even so, stability becomes an issue and limits success.

Highly variable results.
High risk of collateral damage.

(b)

.
Cryoballoon improved on radiofrequency ablation by offering a ‘single
shot’ technique to ablate the pulmonary veins; which are the source
of most AF.

Cryo lesions take minutes to apply.

Despite this, the result was a maintenance of effectiveness while
reducing procedure time.

Can also be done without general anesthesia as stability is much
improved due to cryo adhesion.

Results are very consistent. i
Risk for collateral Damage. \ w




Biophysics of RF Ablation

Alternating Current at a Frequency of 300-750 Hz (grid 50Hz)

Alternating current is delivered via the catheter electrode and passes through the tissue (and
patient) before returning to the generator by the indifferent electrode.

The patient represents an important part of the ablation circuit
Resistance to AC produces heat

Highest resistance (and current density) at the catheter tip

Blood pool (80 Q)

:

Ablation
Catheter

Indifferent
Electrode (40 Q)

Tissue (160 Q)

RF Generator
— o

Total 100 Q

Fig. 1 The RF ablation circuit consists of an RF generator, the ablation catheter, and the indifferent electrode. Current is delivered via the catheter electrode,
passes through the tissue (and patient) before returning to the generator by the indifferent electrode. The myocardial tissue and blood pool represent resistance
circuits in parallel, with the indifferent electrode and patients body representing resistance circuits in series. In this theoretical example the total resistance is 100 Q.




Biophysics of Cryo Ablation

« Cooling is created using the Joule—Thomson effect

« Rapidly expanding gas boils and absorbs energy from surrounding
particles

* Cryorefrigerant absorbs heat from the surrounding tissue before returning
to the console

« Convective cooling then occurs to the tissue

“Ice-ball” (0°C isothcrm)—N
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Biophysics of Cryo Ablation

This results in cold-induced cellular and tissue
injury is due to a combination of:

1. direct cellular damage due to the
deleterious effects of ice crystal
formation during hypothermia and

2. ischemic cell death due to
microcirculatory failure and
subsequent vascular stasis during
thawing

These complex mechanisms occur in the
sequence of: (1) freezing, (2) thawing, (3)
hemorrhage and inflammation, and (4)
replacement fibrosis
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MECHANISMS OF CRYOTHERMAL INJURY

* Metabolic slowing

* Biochemical uncoupling

* Disruption of cellular components

* Vasoconstriction and reduced blood flow

» Extracellular ice formation
* Mechanical cellular damage
* Hyperosmolar extracellular environment
« Intracellular volume loss/hyperosmolarity
* Intracellular ice formation
* Mechanical organelle damage
» Cessation of local circulation

* |ce recrystallization

* Prolonged hyperosmolarity

» Vasodifation, hyperemia, increased vascular
permeability, endothelial disruption

* Apoptosis

* Microcirculatory failure

* Inflammatory response

* Fibrosis
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Pulsed
Field
Ablation

Non-Thermal method of tissue ablation that uses High-Amplitude

electrical fields to cause irreversible electroporation (IRE) in tissues

v PFA catheter

1'“ b MuN %ht

A\X‘ ‘f\ M‘A W

g

Viable cell Cell death




Electroporation

gth

(v/icm)

Reversible Electroporation

Electric Field Stren

Pulse Duration (us)

PV Isolation

Cell membrane

LA Poslerior wall ablation



Smooth Muscle Endothelium
Cells 1750 V/cm
1600 V/ecm a
-
Nerve Nerve
3800 V/cm 3800 V/ecm
Red Blood Cells Myocardium
1600 V/cm 375 V/em
Differential foge —

Tissue
EffeCt » Pulse amplitude (voltage)

« Contact force
» Pulse polarity (monophasic-biphasic) « Electrode surface area
« Number of pulses in a train » Electrode polarity (uni vs bipolar)
» Pulse width » Electrode shape (torus vs ring)
» Cycle period » Electrode and tissue orientation
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Left atrial
appendage

Left atrium

Biphasic pulse train delivered
through ablation catheter

10F Steerable sheath

Pulmonary

vemn

PulseSelect takes the success seen with ‘single shot’ cryo balloon ablation and further improves on it.
» Effective energy is delivered in milliseconds rather than minutes

* It only affects cardiac tissue, preserving the structures around the heart (less complications)

* Does not require contact with tissue so stability is not even a consideration
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Benefits of PFA

In a recent metanalysis, the mean procedure time for PFA afib ablation was
94.7 minutes

We are currently at 234 minutes with this procedure
In the Medtronic Pulse AF trial, the Skin-to-skin time was 160 minutes

— Pilot study
This time will continue to improve with physician experience
For us this is a game changer.

The time improvement is meaningful and will give us at conservatively a
50% increase in Afib ablation output.
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Clinical success

Freedom from recurrence of any symptomatic atrial

archythmias {post-hoc analyses)

Primary effectiveness

[composite endpoint definition)

Acute procedure fallure, AF/AFIJ/AT recurrence,
cardioversion, repeat ablation, new/re-initiated/
increased AADs, any subsequent AF surgery.
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Table 4. Primary Satety End Point Summary

Unmatched safety!:2

* One of the lowest safety event rates of any IDE trial for AF ablation to date 0 70/0
* No esophageal events, phrenic nerve injury, PV stenasis, or coronary spasm observed -
* Performance goal of < 13%

Wizrin € months.

—4
Safel}' event xmmy-?um-mm N o

rate Pheonic nerve nsydinpragnasic - | 0 0
Mlysu ongang &t & months postablaon
Atno-esophagenl fatita o 0

Witin 30 duye

|

0 esophageal 0PV 0 phrenic 0 coronary o s
events stenosis nerve injury artery spasm
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turluteial tactycarda)
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1/300 tlmp. onade ' 0/300 pericarditis ) 0/300 vascular access :omphcations Pakiorts with any prmary safety overt 060 | 1 0.7) P

0/300 transient ischemic attack 07200 vagal nerve injury 0/300 cardiovascular hospitalzation - - !

/300 major bleeding 0/300 systemic pulmonary embolism 0/300 death 989 loif o canfidance il it asus

e va performance gos of 19% | D002 0,002




PULSED AF procedure time The PulseSelect PFA system

was used in conjunction with
multiple commercially
available mapping systems,

Parameter Paroxysmal (n = 150) Persistent (n = 150)

Skin-to-skin procedural time (min)’ 134 £ 50 145 = 60

I roce d u re Device left atrial dwell time (min)t 65+ 29 70 £ 31

Fluoroscopy time during procedure (min) 26 £17% 29 + 21

t e
I m e S Number of applications per procedure 48 = 15 57 =20

PULSED AF patients were sedated with general anesthesia, deep sedation, or conscious
sedation, and paralytics were not required.




PulseSelect™ PFA
catheter features

1. 9 electrodes built to sense, ablate,
and pace

2.25 mm diameter loop

3. 9 Fr shaft with bidirectional
steering

Fixed electrode spacing to ; ~ N 20-degree forward tilt to
a e e r produce a reliable field for ‘ ensure more consistent

predictable and consistent uniform tissue contact.
contiguous energy delivery,

.“@)
i <




Medtronic ( ) Boston Johnson & johnson ( ) Kardium ( )
scientific ( )
Year of Study | 2021 2019 2020 | 2019
Device PulseSelect Farawave (Farapulse) = Varipulse Globe
Energy Type Biphasic, Bipolar Monophasic (15) Biphasic, 1,800 Volts Bipolar and biphasic pulse train
waveform and Biphasic (66)
PFA
Size of Catheter | Over-the-wire, circular | 12F (Over the wire) | 7.5F. 10 electrodes. Circular PFA lasso Globe Catheter with 122 electrodes. Size of the electrodes
array with 9 gold catheter with adjustable diameter between | ranges from 9.0 to 13.6 mm®. Electrodes fanned to form a
electrodes. 25 and 35 mm. spherical array with a diameter of 30 mm inside the left
9F shaft atrium.
LA Dwell Time | Average=82+35min | 23+9 min 82.4 + 20 min 16 min
Acute Isolation | 100% 100% 100% 99.1%

O MAYOCLINK

O MAYO CLINK

© MAYO CLINIC

Major 1 patient developed Tamponade in 1 No complications. Pericardial tamponade in 2 patients.
Complication | pericardial effusion patient

(s)

Image

© MAYOCLINK




Patient Selection

Since PulseSelect is designed for PVI
o 1st time ablation

o Redo if high likelihood of PV reconnection (Phrenic or esophagus
limitations)
Cannot be used in patient with metal in left atrium
o Prior Watchman

o Mechanical Valves
Patient with devices

o Program Asynchronous, Deactivate Tachydetection




Peri-operative Considerations

P

Pre Operative

Similar to RF ablation and Cryoablation

CT heart

e Early cases —abnormal PV anatomy
Mapping System? Ensite

Post op

Same day Discharge

Loop Recorder implant

e |nitial Experience




Conventional Loading Protocol
T F 5 Doses PO
lﬁ: | QI2Hrs
@)

» Patient is loaded with IV sotalol mmmmm«al loadng
equivalent to the oral dose based “during the same tlme period
qn CrCl and infused over 1 hour + Oral dose is given based

» Q15 min ECGs are done . EC&mdone‘lhompestPOdose

Q12 hours.

* AQTc >15%, infusion stopped,
patient admitted, observed and * Dose is reduced if AQTcis >15%
discharged when QTc normalized. from baseline. '

« If QTc is acceptable oral dose is
given and hourly EKGs Q4 hours.

» If QTc is acceptable after 4 hours,

patient is discharged home.




A Box and Whisker plot of QTc interval between intravenous
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B Box and Whisker plot of AQTc between the IV and PO sotalol groups
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C QTc trends during intravenous sotalol loading
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* One case of QTc prolongation in PO group (after

TABLE 3 Safety Outcomes 3rd dose) leading to TdP, requring

IVSotalol PO Sotalol P Value discontinuation of Sotalol
Torsades de pointes 0 1(0.8) -
Sustained VT 0 0 = * One patient in IV arm had NSVT leading to dose
Nonsustained VT 1(0.8) 2 (1.6) 057 reduction (120mg -> 80mg)
New onset PV(Cs 0 0 E %ﬁ
Sinus arrest 0 1(0.8) : nts in PO group had NSVT resulting in
High-grade AV block 0 1(0.8) - Cmalctlon in 1, and drug discontinuation in
Permanent pacemaker 0 1(0.8) - the other
Sotalol stopped owing to QTc 4 (3.3) 7 (5.8) 0.36

and severe bradycardia * One patlent in

MOrtagLy 2 E f & severe

_~pacemaker

Values are n (%).

AV = atnioventricular; PO = oral; IV = mtravenous; PYCs = premature
ventricular contractions; VT = ventricular tachycardia.




TAGLE 4 Cost Analysis

Cost of 3-Day Oral

Cost for IV Loading From
Sotalol Historical Data“

Drug cost $2,734 127
Labs $37.32 £111.96
ECGs" $762 $762
MCOT for 3 days $650 -
Hospital bundle cost” $1,535 $7,347.37
Average cost per admission $5,068.32 $8,569
Median projected cost for 100 $506,832.00 $856,900

patients

'Cost model reproduced from Varela et al.”” "Cost calculated per total of 6 ECGs
required during the initiation. “MCOT was used in this study to demonstrate safety
of IV sotalol, which demonstrated excellent safety profile; therefore, MCOT may

not be needed in routine care and the cost of MCOT not included the average cost
analysis. “Hospital bundle cost includes physician and nurse labor and charges for

telemetry, room, and miscellanecus equipment.

ECG = electrocardiogram; MCOT = mobile cardiac outpatient telemetry;
IV = intravenous.

» Average cost per IV Sotalol load: $5068

CMS reimbursement for 3-day load: $9263

Potential for cost savings per admission: $3500

Potential for cost savings per 100,000 pts: $350,000

raska-
dl@li%onal cost savings of improved patient

satisfaction, wages, and bed availability not
included in analysis




Concurrent activation of remodeling pathrways
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Obstructive Sleep Apnea

Average
Mumber of Intervention or Risk . Change in Risk Fallow-Up Number of
Study Study Type Patients Factor Studied * Fopulativn Factorls) Duration Pracedures Lhuilodtins
{Mamnths)
Higher atrial
Treatment of AF patients, BMI 30, tachyarrhythmia-free
: ’ obstructive sleep 53% persistent AF . . survival rate with CPAP
Feinetal, 2013 [79]  Retrospective cohort 62 apnoea vs. 32 with OSA on CPAP Not specified 12 Not specified thai witheat
non-treatment 30 with OSA no CPAP (72% vs. 37%)
(p=0.01)
Treatment of AF patients, BMI 27, Higher AF-free survival
obstructive sleep 53% paroxysmal rate with CPAP than
Patel et al., 2010 [84]  Retrospective cohort 3000 apnoea vs. 315 with OSA on CPAP CPAP vs. no CPAP 32 1 without (79% vs. 68%)
non-treatment 325 with OSA no CPAP (p = 0.001)
Lower AF recurrence
Treatment of AF patients, BMI 25, with OSA + CPAP vs,
Naruse et al., 2013 Prospective obstructive sleep 54% paroxysmal OSA no CPAP
53] case—control 153 apnoea vs. 82withOSAonCPAP  CPAPvs. no CPAP 19 1 (30% vs. 53%)
non-treatment 34 with OSA no CPAP (HR 0.41, CI 0.22-0.76,
p < 0.01)
Lower AF recurrence
Treatment of AF patients, BMI 30, with OSA + CPAP vs.
Jongnarangsin et al., . obstructive sleep 72% paroxysmal OSA no CPAP
2008 [76] Retrogpuctive cohiort a24 apnoea vs. 18 withOSA onCPAP  CTAPVs.no CPAP 7 1 (50% vs. 71%)
non-treatment 14 with OSA no CPAP (underpowered for this

outcome, p = (.289)
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1.0 -

0.8 -

0.6 -

0.4 -

Proportion of AF free survival

Blanking period

No-OSA group

CPAP group

No-CPAP group

p=0.009
(log-rank test)

Patients at risk

400 600 800 1000

Days of follow up

No-OSA 37 34 31
No-CPAP 34 26 21
82 75 64 60 58 657 48 41 23 9 1

CPAP

30 29 29 26 16 10 6 O

17 16 14 11 10 4 1

Naruse, Y. et al. Concomitant obstructive sleep apnea increases the recurrence of atrial fibrillation

following radiofrequency catheter ablation of atrial fibrillation: Clinical impact of continuous positive

airway pressure therapy. Heart Rhythm 10, 331

1.04
0.8
=! .
©
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w
Q
£ 041 |
w
<
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Follow-up, months
- PVI(+) OSA(-) CPAP(-)  _m PVI(+) OSA(+)CPAP(-)
1 PVI(+) OSA(+)CPAP(+)  _r PVI(-) OSA(+)CPAP(+)

Kaplan-Meier Survival Curves According to
Treatment Group

Figure 2

Log-rank p = 0.02. AF = atrial fibrillation; other abbreviations as in Figure 1.

Fein, A. S. et al. Treatment of Obstructive Sleep Apnea
Reduces the Risk of Atrial Fibrillation Recurrence After
Catheter Ablation. J Am Coll Cardiol 62, 300—305 (2013).
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https://www.sciencedirect.com/science/article/pii/S0735109713015908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109713015908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109713015908?via%3Dihub
https://www.heartrhythmjournal.com/article/S1547-5271(12)01366-5/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(12)01366-5/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(12)01366-5/fulltext

HTN Management

e AF patients refractory
R"“ldde’dm“.’m‘ g Erzu AADs with . lntervenh:;:tmg’muhg:e 69%
: ? g-resistant tervention group: arrl ia-
P°"‘;’0';;'?:7f' al, Remscpeoeh 27 pulmonary Vel hypertension, BMI28  BP improved from 12 Control group: 29%
; 14 PVI only 181/97 to 156/87 arrhythmia-free
pultbnary vein 13 PVI + renal (p =0.033)
isolation alone d x
enervation
Renal denervation in >
Meta-analysis of addition to o pa!ise;::Ml not lntervet\:;x-\‘;g;? -
Pokushalov et al., combined data from vein Intervention group: .
2014 [91] 2 randomised 59 jemarsenl foh Priidawas P 12 Cowteal Srooge S1%
* . 1 PVI + renal AF-free
controlled trials pulmonary vein d »
Gclation sliae enervation (p=0.014)
Renal denervation in Paroxysmal AF Intervention group:
Stei et al., 2020 addition to patients, BMI not mean BP reduced Greater freedom from AF
(ERADSIC ATE'- AF) Randomised 302 pulmonary vein stated, 16.8% obese 150-135 mmHg vs. 12 recurrence (72%) in
(68] controlled trial isolation versus 154 PVI + renal control group treatment vs. (57%)
pulmonary vein denervation 151-147 mmHg control group (p = 0.006)
isolation alone 148 PV alone (p < 0.001)
Aggressive BP AF patients, BMI 32, ABsressive BP Intervention group
treatment (57% paroxysmal) sresin BP m recurrence of AF/atrial
Parkash et al., 2017 Randomised 184 (target <120 mmHg) 92 aggressive BP 143-123 s 14 tachycardia/atrial flutter
(SMAC-AF) [70] controlled trial vs. standard BP treatment Pz, i not different to control
treatment 92 standard BP Sreppiaen group (both 61%)
(target <140 mmHg) treatment s 0"00"‘1“") 8 (p = 0.763)
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LEGACY

A 1.0 B 1.0 4

E -

.§ 0.8 0.8 + A All Patients

@ 1.0- Amiodarone vs. sotalol, P<0.001

e Amiodarone vs. placebo, P<0.001

< E %0 0.94 Sotalol vs. placebo, P<0.001

g 06 B 06+ £ o0aq

‘;\ E ®s E 074\
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o < £ 0.6 5y

@ 04 T 04 ‘g = | "

o o 9 054 \

= = £E | . ‘

5 Fha 044 N Amiodarone

% € 034" B =

3 0.2 0.2 + ? ; — —

‘2 Group Group 0.2+ joy VY " Sotalol

4 I WL210% 4 =71 WL210% 0.1+ —— . Placebo
1 WL 3-9% 471 WL 3.9% 0.0
4 < JW < : - T T J T T T T T T T
0.0 4 I WL < 3% or Gain . 0.0 -+ 71 WL < 3% or Gain ‘ 0 200 400 600 800 1000
T | p— + T $ T t T t T $ T  p— + T | { ' +
0 365 730 1085 1460 1825 0 365 730 1095 1460 1825 Days
Follow-up (Days) Follow-up (Days) No. at Risk
Amiodarone 206 131 98 60 38 18

Time (Days) 0 365 730 1095 1460 1825 0 365 730 1095 1460 1825 Sotalol 195 97 61 38 21 13
210 WL B 00 72 42 3 18 135 130 N4 86 67 36 PG00 el H A ? s
3-9% WL 103 62 36 22 13 7 103 93 83 57 35 22
<3% WL or gain 117 66 44 22 n 9 17 105 85 53 32 22

Pathak, R. K. et al. Long-Term Effect of Goal-Directed Weight Management in an Atrial Fibrillation Cohort
A Long-Term Follow-Up Study (LEGACY). J. Am. Coll. Cardiol. 65, 2159—-2169 (2015).

Singh, B. N. et al. Amiodarone versus Sotalol for Atrial Fibrillation. N. Engl. J. Med. 352, 1861-1872
(2005).



https://www.sciencedirect.com/science/article/pii/S0735109715007615?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109715007615?via%3Dihub
https://www.nejm.org/doi/full/10.1056/NEJMoa041705
https://www.nejm.org/doi/full/10.1056/NEJMoa041705

ARREST - AF

Risk factor contributors:
Hypertension; diabetes mellitus; obesity;
obstructive steep apnea (0SA);
smoking; and alcohol use

Risk Factor Management (RFM):
Blood pressure; weight;
lipid; glycemic; OSA;
smoking; and alcohol

Atrial remodeling/substrate for AF:
Structural, electrical, autonomic

Atrial fibrillation Substrate modification
- {  Reduced AF burden

Atrial fibrillation Continued Risk Factor

catheter ablation Management

Substrate progression Substrate modification

Ablation outcome <-———————  Reduced AF recurrence

Pathak, R.K. et al. J Am Coll Cardiol. 2014; 64{(21):2222-31,

Pathak, R. K. et al. Aggressive Risk Factor Reduction Study for Atrial Fibrillation and Implications for the
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Outcome of Ablation The ARREST-AF Cohort Study. J Am Coll Cardiol 64, 2222—2231 (2014).



https://www.sciencedirect.com/science/article/pii/S0735109714064675?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109714064675?via%3Dihub

Catheter Ablation for Atrial Fibrillation
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fi Recurrence of AF * Some recurrence of AF * Sinus rhythm

1.Fitzgerald, J. L., Middeldorp, M. E., Gallagher, C. & Sanders, P. Lifestyle Modification and Atrial Fibrillation: Critical
Care for Successful Ablation. J. Clin. Med. 11, 2660 (2022). v-
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Risk Factor Modification

* Risk Factor Modification necessary to slow age/disease-related atrial
remodeling

— Can be Primary or Secondary
« There is a robust treatment effect to treating OSA and HTN

— Conversely, failure to treat HTN and OSA reduces the efficacy of ablation
« Mixed Data for Weight Loss

— Weight loss was hard to achieve and must be substantial (> 10%)

— Studies with Bariatric Surgery were also positive

— Studies of GLP-1 agonists on genetically modified mice with known
susceptibility show feasibility

* Must be prescriptive with Risk factor Modification Recommendations

N Y




RFM prescription

* Optimal BP control

* Optimal glycemic control

* Tobacco Cessation

* Screen for OSA

* Weight loss 1s recommended, with an 1deal target of at least 10% weight loss
* Moderate-to-vigorous exercise training to a target of 210 minutes per week

— caution should be considered in pursuing years of regular, high-volume (=3
h/day) high-intensity endurance training

o <3 standard alcoholic drink/week
 Tobacco cessation
« NO Benefit to Caffeine Cessation

N Y




Monitoring Atrial Fibrillation with a Wearable

Mobile Device

100%
20%
BO%
70%
60%
S0%
40%
30%
20%
10%

0%
Sensitivity ey

8 By Episode = By Patient

FIGURE 2 Accuracy of the IRN by

episode and by patient. IRN, irregular rhythm
notification; NPV, negative predictive value;
PPV, positive predictive value.

NPV

“by subject” 72% sensitivity, 100% specificity, 100%
PPV, and 90% NPV

Specificity

Wasserlauf, J. et al. Accuracy of the Apple watch for detection of AF: A multicenter experience. J. Car

Episode Summary

= Watch Off True Positive False Negatives

FIGURE 3 Summary of AF episodes by detection. AF, atrial
fibrillation.

There were a total of 70 AF episodes on
ICM/CIED, 35 of which occurred while
the AW was being worn

Five subjects had AF only when the AW
was not worn

Electrophysiol. 34, 1103—-1107 (2023).
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HEART RATE

Your heart has shown
signs of an irregular

rhythm suggestive of
atrial fibrillation.

If you have not been
diagnosed with AFib
by a physician, you

Smartphone and smartwatch technologies can differentiate SR from AF
but provide only a brief rhythm assessment without information on AF

duration or burden.

Are sensitivity to detect and accurately characterize Afib as a screening

tool but not sensitive as a long-term continuous monitoring strategy.

“The current IRN algorithm appears accurate for AF screening as
currently indicated, but increased sensitivity and wear times may

be necessary for disease management.”
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