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Evolution of Atrial Fibrillation Rhythm Management
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Rhythm control and the delay of progression of AF

Andrade et al. Kuck et al. Pokushalov et al.
EARLY-AF/PROGRESSIVE-AF ATTEST-AF
Number of Participants 303 255 154
Population Pagpxysmal AF Paroxysmal AF Paroxysmal AF
* Previous Interventions Treg apent Naive Previous AAD Failure Previous AAD failure &
Previous Ablation failure
* Enrichment for outcome none HATCH Score 1-4 none
(older, more comorbidities)

* Time from AF diagnosis 1 year 4.1 years 4.5 years
Randomization ABL vs AAD ABL vs AAD Redo-ABL vs AAD
Follow-up 3 years 3 years 3 years
* Completeness of f/u 95% 38% 100%
Arrhythmia Monitoring Continuous Monitoring Intermittent Monitoring Continuous Monitoring

(Reveal Ling) (TTM weekly x 300d then monthly) (Reveal XT)

L. Macale. AF Symposium (February 2023)



Rhythm control and the delay of progression of AF

Pokushalov et al.

Number of Participants
Efficacy Outcomes

’

* Progression to
Persistent AF

* AF recurrence

'« AF burden
* Quality of Life

b
i

' * Hospitalisation
Safety Outcomes
* Any Adverse Event

Andrade et al. Kuck et al.
EARLY-AF/PROGRESSIVE-AF ATTEST-AF
303 255
HR 0.25 HR0.11
(95%CI 0.07-0.70) (95%C1 0.02-0.47)
HR 0.51 RR 0.58
(95%Cl1 0.38-0.67) (95%CI 0.48-0.70)
56.5% vs. 77.2% 49.2% vs. 84 8%
0.00% vs. 0.24%

AFEQT +7.4 (ABL vs. AAD)
EQ-5D +0.05 (ABL vs. AAD)

RR 0.31 (95%C! 0.14-0.66) o

11.0% (ABL) vs. 23.5% (AAD) 16.7% (ABL) vs. 5.6% (AAD)

L. Macale. AF Symposium (February 2023)

154

RR0.17
(95%CI 0.05-0.54)

RR 0.47
(95%C1 0.36-0.62)
41.6% vs. 88.3%

5.6% vs. 18.8%

7% (ABL) vs. 6% (AAD)



Early Rhythm control reduces CV events in recently diagnosed AF

Patients at risk for cardiovascular events (~ CHA,DS,VASc score 2 2) with recent onset atrial fibrillation ("early AF’, < 1
year duration or first documented by ECG). Primary outcome: Stroke, cardiovascular Death, HF or ACS hospitalization

2,810 pts assessed

for ellgib”ity A) Early rhythm control B) Usual care
Ablation ‘ Aetaton Abiztion Ablation
| 21did not meet Ablation Ablation AAD 5 -
inclusion criteria
R
2,789 underwent
randomization AAD A
AAD
None None None
Usual Care
None
(1,395)
anticoagulation,
None Death or WD Death or WD Death or WD Death or WD
rate control — — S - -
planned at rando 12 months 24 monthsplanned at rando 12 months 24 months

Kirchhof P, et al. NEJM 383;1305-1316 Metzner A, et al. Europace, doi: 10.1093/europace/euab277



Early Rhythm control reduces CV events in recently diagnosed AF

1.0

— Early rhythm control —— Usual care Primary Outcome
249 patients with event 316 patients with event
0.8 3.9% per year 5% per year Prevention of every fifth
* CVdeath
QO
5 0e Hazard Ratio [96% CI] 0.79 [0.66-0.94], p=0.005 * Stroke
% : * Hospitalization with
© worsening of heart
S failure or acute
2 04
3 coronary syndrome
0.2
0.0

0 2 4 6 8 Kirchhof P, et al. NEJM 383;1305-1316



Early Rhythm control reduces CV events in recently diagnosed AF
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Interaction of early rhythm control with comorbitiy burden

Primary Outcome of EAST — AFNET4
Composite of: CV Death, Stroke, Hospitalization with worsening of heart failure or acute coronary syndrome

CHAzDSZVASC < 4 CHAzDSZVASC > 4
1001 HR (95% CI): 0.93 (0.73,1.19) 100 1R (95% Cl): 0.64 (0.51,0.81)
~ 901 p-value: 0.562 90 p-value <0.001 N=1093
S 80+ g 80
8 70 g 70
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(_% 201 Usual care § 20 Early rhythm control
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0+ 0
0 2 4 6 8 0 = 4 .8 8
Years since Randomization Years since Randomization
Number at risk ki
2 o m !
846 746 602 280 16
No impact on Primary outcome in patients with Reduced primary outcome of patients with
LOWER CHA,DS,-VASc score <4 HIGH CHA,DS,-VASc score 24

Rillig A. Early rhythm control for all. EHRA 2023



Early rhythm control with high comorbitiy burden in real-world

‘:&‘

cohorts

OPTUM

biobank™

Enrollees with newly diagnosed atrial fibrillation
N=109,739

Participants with newly diagnosed atrial fibrillation
N=16,461

High comorbidity burden
CHA,DS,-VASc 24
N=76,921
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N=24,921

High comorbidity burden
CHA,DS,-VASc 24
N=3,811

Lower comorbidity burden
CHA,DS,-VASc 2-3
N=7,814

ERC Usual Care

N=59,692

N=17,229

Usual Care
N=17,768

Usual Care
N=3,498

Usual Care

N=6,900

"1 HR 0.83, 95% Cl 0.72-0.95, P=0.006
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Conclusion

Tomorrow's rhythm management

Early rhythm control in AF patients can prevent progression of AF
Early rhythm control in AF patients reduces cardiovascular events

Attaining sinus rhythm at 12 months explains 81% of the effect of ERC on cardiovascular
events in EAST-AFNET 4

Patients with recently diagnosed AF and multiple comorbidities (CHA,DS,-VASc 24) benefit
most from ERC regarding the reduction of cardiovascular events

Camm J, et al. ] Am Coll Cardiol. 2022;79(19):1932-1948



Who / when not to ablate




Who / when not to ablate

Patient characteristic Odds ratio P value

[95% confidence interval]

Primary Predictors of Interest
Type of catheter ablation: ST versus CB2 0.86 [0.53, 1.41] 0.5544
Type of AF: PsAF versus PAF 1.08 [0.70, 1.67] 0.7376

Additional Predictors with Significance at 0.05 Level

Chronic kidney disease (CKD) 2.81[1.59,4.94] 0.0003
Age, per year of increase 1.04 [1.01, 1.06] 0.0019
Ablation at site with > 20 ablations in study 0.45 [0.26, 0.75] 0.0024
Chronic obstructive pulmonary disease (COPD) 1.83[1.12, 2.98] 0.0153
Congestive heart failure (CHF) 1.70 [1.07, 2.70] 0.0260
Obesity 1.66 [1.03, 2.66] 0.0370
Ventricular tachycardia 2.99[0.99, 9.08] 0.0529

Natale A. J Interv Card Electrophysiol. 2021 Apr;60(3):445-452



Age and the Effect of Catheter Ablation

Conclusion: Octogenarian patients, despite more coexistent cardiovascular diseases, have
favorable outcomes after AF ablation measured by successful rhythm management. On an
average their hospital stay is longer, but no significant increase in short- or long-term
complications was observed. These data support AF ablation in select octogenarians. (PACE
2010; 33:146—152)

Bunch TJ. Pacing Clin Electrophysiol. 2010 Feb;33(2):146-52

Conclusions: Catheter ablation for atrial fibrillation in the very elderly
shows favourable acute success and low complication rates. Long term
success of catheter ablation and superiority to rate control in this patient
population is unknown and requires investigation in the future.

Wahedi R. ESC Congress 2022 — 26-29 August



Frailty and the Effect of Catheter Ablation

Patients with AF who received
ablation or medical therapy
between 2005 and 2015

(n=194,928)
o S
| Ablation (n=10,026) ] | Medical therapy (n=184,902) |
H
Valvular AF (n=322) |‘_ :—b‘ Valvular AF (n=19,501) ‘

]

E—»‘ Arrhythmia surgery (n=659) ‘
i

E—»{ Pacemaker or ICD (n=2,698) |
I <75years (1=120,401) |
OAC < 30 days (n=36,088) |
AAD < 90 days (n=2,179) |

Pacemaker or ICD (n=216) }4—

|
| Arrhythmia surgery (n=66) F
|
|

<75years (1=9,073)  |e—

e e & . E— T .: Sensitivity analysis
Frail i Frail . Non-frail E Non-frail Comparing with
(n=119) i (n=1,699) ' (n=230) ! (n=1,677) propensity score
mnInI S et ieesssssssssssseeree e e e Rt see e T overereseaeraneons weighting
1:2 PS matching _v 1:2 PS matching :
Frail :- Frail E Non-frail i Non-frail i
(n=82) 'L (n=149) 1 (n=184) P (n=329) i
Ablation Medical therapy Ablation Medical therapy

Figure 1. Flowchart of the enroliment and analysis of the study population. AAD, antiarrhythmic drug; AF, atrial fibrillation; 1CD,
implantable cardioverter—defibrillator; OAC, oral anticoagulant; PS, propensity score.

Yang PS. Circ. J. 2021 Jul 21;85(8):1305-1313




Frailty and the Effect of Catheter Ablation

All-cause death

o 1.0 Frail
g — Medical therapy
% 0.8 — Ablation
2 o0el P=0.669
o
2 04
=
g o2
]
O o0
0 12 24 36 48

Months
Number at risk

Medical 191 149 100 71 50
Ablation 82 75 57 36 27

g 10 Non-frail

5 — Medical therapy
s 08 — Ablation

o

£ 06 p =0.019

L]

2 04

"
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Medical 450 360 274 21 158
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2 04]
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g o2

S

© o0 .
0 12 24 36 48

Months
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Ablation 82 64 45 26 20

g 10 Non-frail

o — Medical therapy

S 08| _ Ablation

Q

£ o086 p =0.006

o

Z 04

I

- 4

= 0.2

3

o 001, . v . .
0 12 24 36 48

Months

Number at risk

Medical 450 328 240 178 128
Ablation 184 171 137 107 72

Figure 2. Propensity score-matched
cumulative incidence curves of all-
cause death (A) and composite out-
come (B) for frail (Upper panel) and
non-frail (Lower panel) AF elderly
patients according to whether ablation
was performed. AF, atrial fibrillation.

Yang PS. Circ. J. 2021 Jul 21;85(8):1305-1313




EHRA expert consensus document on the management of
arrhythmias in frailty syndrome

Consensus statements

e (Catheter ablation may be beneficial in selected old and Q?
very old patients, particularly if this a patient’s choice and
provided that improvement in symptoms and quality of

life is expected.

® In the majority of frail patients, pharmacological rate Q?
control is a preferred option, based on the net clinical
benefit, However, an individualized decision process—
patient centred—considering the risk/benefit of each
therapeutic regimen and patient preference should take

place.

Savelieva | et al. EHRA expert consensus document on the management
of arrhythmias in frailty syndrome. Europace. 2023 Apr 15;25(4):1249-76



Who / when not to ablate

Risk factor management:

Obesity Reduction
Physical Acitivity
Alcohol Abstinence
OSAS

Patient characteristic

Primary Predictors of Interest
Type of catheter ablation: ST versus CB2

Type of AF: PSAF versus PAF

Additional Predictors with Significance at 0.05 Level
Chronic kidney disease (CKD)

Age, per year of increase

Ablation at site with > 20 ablations in study

Chronic obstructive pulmonary disease (COPD)
Congestive heart failure (CHF)

Obesity

Ventricular tachycardia

Odds ratio

[95% confidence interval]

0.86 [0.53, 1.41]
108 [0.70, 1.67]

2.81[1.59, 4.94]
1.04 [1.01, 1.06]
0.45[0.26, 0.75]
1.83[1.12, 2.98]
170 [1.07, 2.70]
1.6 [1.03, 2.66]

2.9 [0.99, 9.08]

P value

0.5544

0.7376

0.0003

0.0019

0.0370

0.0529



Supervised Obesity Reduction Trial for AF
ablation patients — SORT-AF

n=142
BMI 30-40, Indication for first AF ablation, AF duration < 12 months, informed consent

Sleep apnea screening, ergometry, echocardiography, ILR implant

» n=9 Dropouts

AF ablation and 1:1 randomization

n=67 n=66
Intervention group 1 Control group 2
(nutrition advice and physical training) (usual care)

3 months blanking period

Study-Follow-up at 3, 6 and 12 months with ergometry, echocardiography and
ILR interrogation

Figure | Flowchart of the trial.

Gessler N. Europace. 2021 Oct 9;23(10):1548-1558



Supervised Obesity Reduction Trial for AF
ablation patients — SORT-AF

DeltaBMI — -6 — 0 — 5

100~ 100~

=+ intervention == intervention

9 =+ control 2 ~= control 1.00
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2 75- e J6s
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o
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o 25- © 25- [
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0.25
0- 0-
0 3 6 9 12 0 3 6 9 12
Follow-Up (months) Follow-Up (months)
Number at risk Number at risk 0.00
o 65 49 35 23 _— 83 81 65 51 31 0 3 6 9 12
Follow Up (months)
el 66 51 41 23 i 76 61 51 30 . .
adjusted: persist. AF, control group, female, age = 60, CHA2DS2-Vasc = 2
Figure 5 Recurrence free survival showing no significant difference between the groups (recurrence = AF episodes >30 s in ILR): single procedure Figure 6 Model-based estimates of BMI change on recurrence free survival in persistent AF (adjusted: persistend AF, control group, female,
(P=0.5777); multiple procedure (P = 0.7027). AF, atrial fibrillation; ILR, implantable loop recorder. age = 60, CHA,DS,-VASc score = 2). AF, atrial fibrillation; BMI, body mass index.

Gessler N. Europace. 2021 Oct 9;23(10):1548-1558



An Exercise and Physical Activity Program in
Patients With Atrial Fibrillation — ACTIVE-AF

120 patients with symptomatic paroxysmal or persistent AF
Exercise Group Control

« Tailored to the individual patient.

» Education on
benefits of
physical activity
at baseline.

* Recommend 150
mins/week of
moderate physical
activity.

* Repeat visit at 3
months to reinforce
physical activity
recommendation

Elliott A. JACC Clin Electrophysiol. 2023 Apr;9(4):455-465



An Exercise and Physical Activity Program in
Patients With Atrial Fibrillation — ACTIVE-AF

Reduced AF Symptom Severity

Reduced AF Recurrence

E 1.00 15 =
; Favors Exercise | Favors Control
0.75 4
2 - Mean Difference (95% Cl):
i 050 §§ 10 - 6 Months  s=—a-—q -2.3(-4.3t0-0.2)
E
% 0.25 g
< 0.00 &
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Number at risk 0 -
L] L] L)
g—o—Comml 60 60 58 51 41 39 35 19 14 12 12 12 8 Baseline 6 Months 12 Months Bl =20 3 4 8
8 ——Exercise 4 60 59 54 54 54 53 45 32 29 27 23 2 19
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Elliott A. JACC Clin Electrophysiol. 2023 Apr;9(4):455-465



Alcohol Abstinence in Drinkers with Atrial

Fibrillation

Alcohol Abstinence for Atrial Fibrillation

OPEN-LABEL, MULTICENTER, RANDOMIZED, CONTROLLED TRIAL

Abstinence
(no alcohol for 6 mo)

140 Ca NS
Adults with atrial fibrillation and
regular alcohol consumption 210

standard drinks per week N=70) " N=70) "

Control

of Atrial Fibrillation

Probability of No Recurrence

Atrial fibrillation 539, 73%

recurrence

Median percentage of time
in atrial fibrillation during 0.5% 1.2%
6 mo follow-up

Voskoboinik A. NEJM. 2020 Jan 2;382(1):20-28

HR, 0.55; 95% CI, 0.36-0.84; P=0.005
' No. at Risk

1.00-

0.75-

0.504 Abstinence

0.254 Control

000 T I | T 1
0 60 90 120 150 180

Days of Follow-up

70 49 43 37 34 33
70 36 28 22 19 18




Effect of CPAP therapy on AF recurrence after

PVI— A3 study

| Screened by polygraphy: 579 AF patients l

I Included: 130 AF patients |

/\

| AHI > 15: 109 patients , [ AHI < 15: 21 patients

Randomization

/\

OSA-CPAP OSA-standard care

Non-OSA: 21 patients

55 patients 54 patients

PVI: No PVI:
37 patients 18 patients

PVI: 21 patients

12 mo. follow-up
after PVI
21 patients

PVI: 46 No PVI: 8
patients patients
12 mo. follow-up
after PVI

12 mo. follow-up
after PVI

37 patients 46 patients

Survival free of AF (%)

100

60

40

20

Time to first episode of AF

msmm OSA-CPAP
s OSA-standard care

90-day mmmmm Non-OSA
blanking
period
LA i S 4:
P=.91
(Log-rank test)
2 4 6 8 10 12

Time to recurrence (months)

Hunt TE. Heart Rhythm. 2022 Sep;19(9):1433-1441



Impact of early versus delayed atrial fibrillation ablation

] 100 symptomatic AF patients
B ymp p

{£= Randomized to either early or
delayed ablation strategy

224 Intensive postoperative rhythm
monitoring for 12 months

Kalman J.

[ Randomized (n= 100) ]

X

Primary |

v

Arrhythmia-free survival at 12 months [ Early Ablation (n=52)

)

Delayed Ablation (n=48)

o Median AF burden

[ Cross over to Delayed Ablation (n=1) >

Cross over to Early Ablation (n=3) l

G Median AF burden by AF phenotype <

v

¢ Lost to follow up/withdrew (n= 3)
* Did not have an ablation (n=1).

0 AAD use [ y

J

Lost to follow up/withdrew (n= 1)
Did not have an ablation (n=6)

J

'

v

[ Analysed (n= 48)

Analysed (n=41)

Eur Heart J, ehad247, https://doi.org/10.1093/eurheartj/ehad247



% AAD Use

Impact of early versus delayed atrial fibrillation ablation

[l Amiodarone [l Flecainide [] Sotalol

S
I _ S 100
| £
i = = |
. 80-
| 0 £ L
W | © -
i 5 601 . — |
[ 5
: ©
40-
: £
| S
! “  20-
i g HR 1.12 (Cl 0.59-2.13), Log-Rank p = 0.7
! -8 0 T T T T
| E 0 920 180 270 360
: Follow up (days)
Baseline 12Mths | Baseline 12Mths 24 Mths Days 0 90 180 270 365
(post ablation) | (12 Mths post ablation) . Early 48 48 35 29 27
= s ALl gl . At Risk
Early Ablation | Delayed 41 41 31 28 24

Kalman J. Eur Heart J, ehad247, https://doi.org/10.1093/eurheartj/ehad247



Impact of early versus delayed atrial fibrillation ablation

Age, years, mean + SD
Female sex, n (%)
Persistent AF, n (%)

CHA,DS5-VASc score, mean
+SD

BMI, kg/m?, mean + SD
Hypertension, n (%)
Diabetes, n (%)

Heart failure, n (%)
Stroke/TIA, n (%)

Vascular disease, n (%)
OSA, n (%)

Regular alcohol intake, n (%)

eGFR, mL/min, mean (SD)

Early Ablation

Group
(n=48)

30455
26 (54)
3 (6)
6 (13)
3 (6)
13 (27)
7 (15)
6 (13)
80 (13)

Delayed
Ablation Group
(n=41)

10 (24)
15 (37)
12+ 1.1

30453
22 (54)
1(2)
2 (5)
0
6 (15)
11 (27)
8 (19)
81 (11)

Anticoagulation, n (%)
Beta blockers, n (%)
CCB, n (%)

Digoxin, n (%)

AAD use, n (%)
Amiodarone, n (%)
Flecainide, n (%)

Sotalol, n (%)

AFSSS, median (Q1-Q3)*

LV ejection fraction, %, mean
+SD

E/E’, mean + 5D

LA volume, mL/m?, mean + SD

LA size, cm, mean + SD

2

LA area, cm~, mean + SD

46 (96

15 (31
20 (42

14 (8-22)
57 +8

)
)
)
)

92+4
455+ 15
47 +£07

28+ 6

34 (83)
11 (27)
4 (10)

2 (5)
38 (93)
4 (10)
11 (26)
23 (56)

15 (12-22)
6145

91+3
40.6 + 11
44407
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You can’t ablate Afib
too early, but what
happens a lot of time

is, that you ablate it
too late.




Circumstances under which AF ablation is performed

Number of physicians (%)

First-line ablation First-line ablation if AF- First-line ablation in Second-line ablation Mot routinely AF ablation
routinely mediated heart failure is  selected patients (i.e. only at all
probable age)
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Parameters considered when selecting patients for AF ablation
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