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Clinical Presentation

AF-related OUTCOMES

Asymptomatic or
Silent (!)

i

Palpitations, dyspnoea,
fatigue,

Chest tightness/pain,
poor effort tolerance,
dizziness, syncope,
disordered sleep, etc.

Haemodynamically
unstable

* Syncope
* Symptomatic hypotension

= Acute HF, pulmonary
oedema

* Ongoing myocardial
ischaemia

* Cardiogenic shock

Death

1.5 - 3.5 fold increase

Excess mortality
related to:

* HF, comorbidities
* Stroke

@
(1]

20-30% of all ischaemic
strokes, 0% of
cryptogenic strokes

* Cardioembolic, or
« Related to comorbid
vascular atheroma

LV dysfunction /

In 20-30% of AF

= Excessive ventricular

Haemodynamically stable [3

Heart failure patients rate
* Irregular ventricular
contractions
‘ * A primary underlying
cause of AF
Cognitive decline | HR 1.4/ |.6 = Brain white matter

/ Vascular

a
[1]
.3
o
-
2,
o

(irrespective of stroke
history)

lesions, inflammation,
* Hypoperfusicn,
* Micro-embolism

Depression

)

Depression in 16-20%
(even suicidal ideation)

* Severe symptoms
and decreased Qol
* Drug side effects

Impaired quality
of life

&

>60% of patients

* Related to AF burden,
comorbidities,
psychological
functioning and
medication

« Distressed personality
type

Hospitalizations

10-40% annual
hospitalization rate

+ AF management,
related to HF, Ml or
AF related symptoms

* Treatment-associated
complications




-
The five domains of integrated AF
management

Treatment Desired outcome Patient benefit

Acute rate and
rhythm control

(e.g. B-blockers, cardioversion)

Haemodynamic

- stability
Manage ]
- precipitating Llfisrzleerlil r;:ggciig;f;?jg: of Cardiovascular risk| | Improved life
factors Ao reduction expectancy
(
\_ Assess stroke

Oral anticoagulation in patients at
risk for stroke

risk Stroke prevention

\( Assess heart ™ Symptom '“J:I’i‘t"":f"fe
rate Rate control therapy improvement, q Y ,
- preservation of LV aut.onomy,
PP function social
\_ Assess ' n |a.rr ythmic drugs, . functioning
cardioversion, catheter ablation, Symptom
symptoms AF )
» SUrsery improvement
\

www.escardio.org/guidelines; Kirchhof P, et al. Eur Heart J. 2016;37:2893-2962.



Atrial fibrillation

Q’bﬂe“t- ceng,, ed

Evaluation and
dynamic
reassessment

Comorbidity
and risk factor
management

- Lifestyle help rsldstaiaand Reduce symptoms » Primary care
- Primary care Hiremibiseabhelisn by rate and | - Cardiology
- Cardiology A - rhythm control « Pharmacy
- Internal medicine = Nursing
» Nursing care « Primary care « Primary care « Family/carers
= Other - Cardiology - Cardiology - e-Health

« Neurology - Electrophysiology

= Nursing care = Cardiac surgeons

» Anticoagulation - e-Health

services
« e-Health

- B rcc~_
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Stepwise approach — rhythm control in AF

When to coagulate?

Rhythm or rate control

Burden or cure?

Arrhythmia prevention - lifestyle measures
Hospitalization reduction

Which benefits more from AF ablation?
When to ablate

How to ablate

Future perspectives
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Avoid stroke and thromboembolism

Risk of Use locally-validated )
thrombo- —»  riskscore —» Choice of — Assess Prevent
embolism or CHA DS.VA  anticoagulant bleeding risk bleeding
2

OAC if CHA DS -VA
score = |
(Class lla)

>70% INR range;
(Class Ila)




DOAC

Apixaban

Dabigatran

Edoxaban

Rivaroxaban

Standard full dose

5 mg twice daily

150 mg twice daily

60 mg once daily

20 mg once daily

Criteria for dose reduction

Two out of three needed for dose reduction:

(i) age >80 years

(i) body weight <60 kg

(iii) serum creatinine >133 mmol/L.

Dose reduction recommended if any apply:

(i) age >80 years

(i) receiving concomitant verapamil.

Dose reduction considered on an individual basis if any apply:

(i) age75-80

(i) moderate renal impairment (creatinine clearance 30-50 mL/min)
(iii) patients with gastritis, oesophagitis, or gastro-oesophageal reflux
(iv) others at increased risk of bleeding.

Dose reduction if any apply:

(i) moderate or severe renal impairment (creatinine clearance 15-50 mL/min)

(i) body weight <60 kg

(iii) concomitant use of ciclosporin, dronedarone, erythromycin, or ketoconazole.

Creatinine clearance 15-49 mL/min.

Reduced dose only
if criteria met

2.5 mg twice daily

110 mg twice daily

30 mg once daily

15 mg once daily



CHA,DS,-VA component

C Chronic heart failure

H  Hypertension

A Age 75 years or above
D Diabetes mellitus
S Prior stroke, TIA, or arterial

thromboembolism

\% Vascular disease

A Age 65-74 years

Definition and comments

Symptoms and signs of heart failure (irrespective of LVEF, thus including HFpEF, HFmrEF, and
HFrEF), or the presence of asymptomatic LVEF <40%.%¢"2¢3
Resting blood pressure >140/90 mmHg on at least two occasions, or current antihypertensive

treatment. The optimal BP target associated with lowest risk of major cardiovascular events is

120-129/70-79 mmHg (or keep as low as reasonably achievable).162‘264

Age is an independent determinant of ischaemic stroke risk.”*>

Age-related risk is a continuum,
but for reasons of practicality, two points are given for age >75 years.

Diabetes mellitus (type 1 or type 2), as defined by currently accepted criteria,”*® or treatment
with glucose lowering therapy.

Previous thromboembolism is associated with highly elevated risk of recurrence and therefore
weighted 2 points.

Coronary artery disease, including prior myocardial infarction, angina, history of coronary
revascularization (surgical or percutaneous), and significant CAD on angiography or cardiac
imaging.267

OR

Peripheral vascular disease, including: intermittent claudication, previous revascularization for PVD,
percutaneous or surgical intervention on the abdominal aorta, and complex aortic plaque on
imaging (defined as features of mobility, ulceration, pedunculation, or thickness >4 mm).?¢32¢?

1 point is given for age between 65 and 74 years.

Points
awarded?

1




Gender and contemporary risk of adverse
events in atrial fibrillation

Asgher Champsi © "1, Alastair R. Mobley ©® ""**1, Anuradhaa Subramanian @ 4,
Krishnarajah Nirantharakumar ® »*4, Xiaoxia Wang @ '3, David Shukla © 24,
Karina V. Bunting ® "%, Inge Molgaard®, Jeremy Dwight>, Ruben Casado Arroyo © °,
Harry ).G.M. Crijns 7’8, Luigina Guasti 9, Maddalena Lettino 1°,

R. Thomas Lumbers ® "2, Bart Maesen @ 78, Michiel Rienstra © '3,

Emma Svennberg 14, Otilia Tica 1’15, Vassil Traykov "’, Stylianos Tzeis 17,

Isabelle van Gelder © '*, and Dipak Kotecha © %%



Key Question
Should gender be used in current clinical practice to decide which patients with atrial fibrillation (AF) need oral anticoagulation?

Key Finding

Women had a lower rate of the composite of death, stroke and embolism, and no difference compared to men for stroke/embolism or
vascular dementia, after accounting for confounding factors.

Take Home Message

Removal of gender from risk stratification in AF could simplify the identification of patients who should be offered oral anticoagulation.

Impact of gender on the contemporary risk of adverse events in patients with atrial fibrillation

Study design and population Distribution of risk factors

Population-based cohort study

using routine healthcare records Percentage within each

CHA,DS,-VA score Adjusted event proportion
16 587 749 e ! prop

: ; 40 1
Prlmérg’ocsarzeogaot)'e"ts EWomen B Men S0% I Women  {iMen

290 525
with AF aged 40-75

78 852

no prior stroke and
not on anticoagulation

"0 01 2 3 4 5 & 7
CHA,,DS,-VA score

Median age VWomen Mean
CHA,DS,-VA

OF : B



CHADS-65

Gender used as a discriminator for anticoagulation prescription
CCS/CHRS

2 = s - No; women and men have
Comprehensive p . . ™ - ! Yes No .
Guidelines for the - 3 - ! . . separate recommendations
Management of Atrial S g
Fibrillation (2020) L P

ESC Guidelines for

the Diagnosis and
Management of
Atrial Fibrillation

(2020); 2024 pending

JCS/JHRS Guideline on
Pharmacotherapy of
Cardiac Arrhythmias

ACC/AHA/ACCP/HRS
Guideline for the
Diagnosis and
Management of Atrial
Fibrillation (2023)

Focused update of
the Consensus

Guidelines of APHRS on
Stroke Prevention in

Atrial Fibrillation (2021)

SBC
Brazilian Guidelines
for Atrial Fibrillation

(2019)

SA Heart / Cardiac CSANZ/National Heart P4
Arrls'l;:hmla Society Foundation of Australia &
of Southern Africa Clinical Guidelines for O
(2020) the Diagnosis and
Management of Atrial

Fibrillation (2020)



Death, stroke or arterial thromboembolism

I Kaplan Meier crude ] Adjusted hazards
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Number at risk: : : '
Women 28590 21327 15728 11072 7408 4286 2253 1065 Adjusted hazard ratio, women vs men:
Men 50262 37035 26926 18796 12374 7213 3593 1661 0.89,95% C10.87 - 0.92; p<0.0001

Figure 2 Crude and adjusted primary outcome by gender. Cumulative event curves for the composite of all-cause mortality, ischaemic stroke, or
arterial thromboembolism for women (solid green line) and men (dashed orange line). Presented as crude Kaplan—Meier curves (panel A) and after
adjustment for age, socioeconomic deprivation status, and diagnoses of hypertension, diabetes mellitus, heart failure, and vascular disease (panel B)



Ischaemic stroke or arterial thromboembolism

IEY Kaplan Meier arude ] Adjusted hazards
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Any stroke or any thromboembolism

I3 Kaplan Meier arude 2 Adjusted hazards
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Figure 3 Crude and adjusted secondary outcomes by gender. Cumulative event curves for ischaemic stroke or arterial thromboembolism and any
stroke (ischaemia or haemorrhagic) or any thromboembaolism (arterial or venous). Presented as crude Kaplan—Meier curves (panels A and C) and after
multivariate adjustment (panels B and D) for women (solid green line) and men (dashed orange line)



Death, ischaemicstroke or Ischaemic stroke or Any stroke or

arterial thromboembolism arterial thromboembolism any thromboembolism

Sensitivity
0.50
Sensitivity
0.50
Sensitivity
0.50

0.00 025 050 0.75 1.00 ° 0.00 0.25 050 075 1.00 ° 0.00 0.25 0.50 075 1.00
1-specificity 1-specificity 1-specificity
m (HA2DS>-VA  0.651(0.647-0.655) m CHA:DS:-VA  0.582(0.573-0.591) m CHA2DS:-VA  0.564 (0.557-0.572)
1 CHA2DSz-VASc  0.639(0.635-0.644) 1 CHA2DS2-VASc  0.579(0.570-0.588) 21 CHA2DS2-VASc  0.563 (0.556-0.571)
continuous scores continuous scores continuous scores
n=78,852; p<0.0001 n=78,852; p=0.19 n=78,852; p=0.55

Figure 4 Comparison of risk scores with and without gender. Comparison of the area under the receiver operator characteristic curve for the
CHA,DS,-VA score (solid red line) and CHA;DS,-VASc score (dashed black line) for each outcome. Higher values indicate better accuracy, with
the dashed grey line indicating accuracy no better than chance. Note patients with prior stroke or age >75 years were excluded to focus on a population
where gender was a contributor to decision-making on oral anticoagulation; hence, these performance figures do not reflect the standard use of these

risk scores



Death, stroke or arterial thromboembolism
I\ Event rate according to CHA:DS:-VA risk score and gender
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Figure 5 Primary outcome according to risk stratification. (A) Annualised crude event rate for the composite of all-cause mortality, ischaemic stroke,
or arterial thromboembolism for each CHA;DS;-VA score according to gender; refer to Supplementary data online, Figure 57 for the secondary out-
come of ischaemic stroke or arterial thromboembolism. (B) Age as a continuous variable using a cubic spline model in reference to age = 65 years and
presented separately for women and men



© 0 NN R WDNR

Stepwise approach — rhythm control in AF

When to coagulate?

Rhythm or rate control

Burden or cure?

Arrhythmia prevention - lifestyle measures
Hospitalization reduction

Which benefits more from AF ablation?
When to ablate

How to ablate

Future perspectives



SR better that AF - AFFIRM

HR: 99%
Confidence
Limits
Covanate P HR Lower Upper
Age at enroliment® < 0.0001 1.06 1.05 1.08
Coronary artery disease < 0.0001 1.56 1.20 204
Congestive heart failure < 0.0001 1.57 1.18 209
Diabetes < 0.0001 1.56 1.17 207
Stroke or transient ischemic attack <0.0001 1.70 1.24 233
Smoking < 0.0001 1.78 1.25 253
Left ventricular dysfunction 0.0065 1.36 1.02 1.81
Mitral regurgitation 0.0043 1.36 1.03 1.80
Sinus rhythm < 0.0001 053 0.39 0.72
Warfarin use < 0.0001 0.50 0.37 0.69
Digoxin use 0.0007 1.42 1.09 1.86
Rhythm-control drug use 0.0005 1.49 1.11 2.01

*Per year of age.



ORIGINAL ARTICLE

Early Rhythm-Control Therapy in Patients
with Atrial Fibrillation

2810 Patients were assessed for eligibility

P. Kirchhof, A,J. Camm, A. Goette, A. Brandes, L. Eckardt, A. Elvan, T. Fetsch,
I.C. van Gelder, D. Haase, L.M. Haegeli, F. Hamann, H. Heidbiichel,
G. Hindricks, J. Kautzner, K.-H. Kuck, L. Mont, G.A. Ng, J. Rekosz, N. Schoen,
U. Schotten, A. Suling, J. Taggeselle, S. Themistoclakis, E. Vettorazzi, P. Vardas,

_ | 21 Did not meet inclusion

\

criteria

K. Wegscheider, S. Willems, H.J.G.M. Crijns, and G. Breithardt,
for the EAST-AFNET 4 Trial Investigators*

2789 Underwent randomization
at 135 sites in 11 countries

|

1395 Were assigned to early
rhythm control

'

1395 Were included in primary analysis

|

1394 Were assigned to usual care

l

1394 Were included in primary analysis

Rhythm Control Chosen by Site

Initial 2Yr
100+

80+

60+

Percent

40

204

45
(3.2%)

Percent

Initial 2Yr
100+

28
(2.0%)

© None

I Other antiarrhythmic
drug

I Propafenone
W Flecainide
I Amiodarone
I Dronedarone
" AF ablation



Table 2. Efficacy Outcomes.*

Outcome

First primary outcome — events/person-yr (incidence/
100 person-yr)

Components of first primary outcome — events/person-yr
(incidence/100 person-yr)

Death from cardiovascular causes

Stroke

Hospitalization with worsening of heart failure

Hospitalization with acute coronary syndrome
Second primary outcome — nights spent in hospital /yr
Key secondary outcomes at 2 yr

Change in left ventricular ejection fraction — %

Change in EQ-5D score|

Change in SF-12 Mental Score**

Change in SF-12 Physical Score**

Change in MoCA score

Sinus rhythm — no. of patients with feature/total no. (%)

Asymptomatic — no. of patients with feature/total no. (%)

Early Rhythm Control
249/6399 (3.9)

67/6915 (1.0
40/6813 (0.6
139/6620 (2.1
53/6762 (0.8
5.8+21.9

)
)
)
)

1.5+9.8
-1.0+21.4
0.7+£10.6
0.3+8.5
0.1+3.3
921/1122 (82.1)
861/1159 (74.3)

Usual Care

316/6332 (5.0)

94/6988 (1.3
62/6856 (0.9
169/6558 (2.6
65/6816 (1.0
5.1+15.5

)
)
)
)

0.8+9.8
-2.7+22.3
1.6+10.1
0.1+8.2
0.1+3.2
687/1135 (60.5)
850/1171 (72.6)

Treatment Effect

0.79 (0.66 to 0.94)

0.72 (0.52 to 0.98)
0.65 (0.44 to 0.97)
0.81 (0.65 to 1.02)
0.83 (0.58 to 1.19)
)

1.08 (0.92 to 1.28)§

0.23 (-0.46 to -0.91)1
1.07 (-0.68 t0 2.82)9
~1.20 (-2.04t0 -0.37)9]
0.33 (-0.39to 1.06)
~0.14 (-0.39t0 0.12)
3.13 (2.55 to 3.84)77
1.14 (0.93 to 1.40) 77




100
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0 | I 1 1
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No. at Risk
Usual care 1394 1169 888 405 34

Early rhythm control 1395 1193 913 404 26




Systematic, early rhythm control strategy for
atrial fibrillation in patients with or without

symptoms: the EAST-AFNET 4 trial

Similar reduction of cardiovascular death, stroke, or hospitalisation for heart failure or
acute coronary syndrome in symptomatic and asymptomatic patients

A asymptomatic at baseline B symptomatic at baseline
1001 HR [95% CI): 0.76 (0.57, 1.03) 1001 HR [95% CIJ: 0.79 [0.64, 0.98)
- ” — w'
£ a0 £ a0
8 70 8 70
§ o § o
£ 50 £ 50
2 w0 ket €
g 30 o g 30+ — I
Usual ca Usual carg..—",

3 @ _———am e § ®) M

0 0

0 2 4 f 8 0 2 4 6 B
Years since Randomization Years since Randomization

Our findings support the systematic, early initiation of rhythm control therapy
in asymptomatic patients with atrial fibrillation and concomitant
cardiovascular conditions.



© 0 NSO R WNR

Stepwise approach — rhythm control in AF

When to coagulate?

Rhythm or rate control

Burden or cure?

Arrhythmia prevention - lifestyle measures
Hospitalization reduction

Which benefits more from AF ablation?
When to ablate

How to ablate

Future perspectives



&

Measures of Burden

o Patient C o Patient D
o | =
I AF Burden : 0.21 I AF Burden : 0.21
. AF Density: 0.99 . AF Density: 0.05
L e w o
< 8 - < S -
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£ o E o
> 87 >3
T '
Q 7 0 7
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Days since Implant Days since Implant

Charitos et al. Circulation. 2012;126:806-814.)
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209\
(( AF Burden and Clinical Outcomes
\—

Circ Arrhythm Electrophysiol. 2022;

StUdy Cohort Results " | Ischemic Stroke
. AFBurden HR . 5
Paroxysmal AF s 0 . ' :
& § 0,5  1.160 J— g
< a
o @ New cardiac 2 (5,98) 1432 —a .
a8 implantable electronic = " Percentage Time in AF (%)
= i 5 “| eV Hospitalization
devices (2010-2016) 0 " " P
S 3 &
§  1-5min 1198 - —a— §
3 ; =
Exposure S 1-2hr 1227 L 2
= Loahs 1430 —a— : -
I 3 1 3 -
0.5 1 2
Risk of All Cause Mortality at 1 Year " = “ - “
Percentage Time in AF (%)
AF Arrhythmic Burden .
Conclusions
(@) % daily in AF Among 39,710 patients with paroxysmal AF and cardiac implantable devices, there was an
(b) Max duration of AF episode exposure-response relationship between device-based AF burden and clinical outcomes.
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\
( AF Burden and All Cause Mortality

—————————
A 15%-
P<.001
|
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HeartRhythm

The Official Journal of the Heart Rhythm Society, The Cardiac Electrophysiology Society,
and The Pediatric & Congenital Electrophysiclogy Society

Atrial fibrillation burden: Stepping beyond the categorical
characterization

loannis Doundoulakis, MD, PhD,""" Sotirios Nedios, MD, PhD, FHRS,*"

Stefanos Zafeiropoulos, MD, PhD,? Marco Vitolo, MD, PhD,* Domenico Giovanni Della Rocca, MD, PhD,’
Athanasios Kordalis, MD, PhD,” Alireza Sepehri Shamloo, MD, PhD,? Leonidas Koliastasis, MD, PhD,°
Lorenzo Marcon, MD,’ Sotirios Chiotis, MD," Antonio Sorgente, MD, PhD,’

Stergios Soulaidopoulos, MD, PhD,’ Jacopo F. Imberti, MD, PhD,* Michail Botis, MD,”

Luigi Pannone, MD," Konstantinos A. Gatzoulis, MD, PhD,” Andrea Sarkozy, MD, PhD,’
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Dimitris Tsiachris, MD, PhD,” Gian-Battista Chierchia, MD, PhD," Carlo de Asmundis, MD, PhD, FHRS'
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Event-free survival (%)

The Problem: Time to event gives only part of

the picture

AT/AF total hours/day gg E

LA LL 1 1 | =3 &l
! |
Pre-Ablation Post-Ablation
100 . AF burden AF burden
Blanking ;‘;\‘ — ’ Som
00 e \ \ e : -~ Median reduction in AF burden from baseline
. \ S ,;b \ ;’;:g::g; 99.34% 99.93% 98.40%
- : e \ RRP % (67.76, 100.00) (65.31, 100.00) (56.24, 100.00)
s = phy < 4
40 E :Qm ."._
.L_- ......... n - ........
- CIRCA CF-RF CRYO-4 CRYO-2
: Pre Post Pre Post Pre Post
b RO —— CRYO4—— CraF 'DOSE AF Burden 187 000 am 000 148 001
0 r - . : LY} medan (10R) (006,1600)  (0.00,011) (0221378  (000.024)  (006.917)  (0.00,0.4
0 3 months 6 months # months. 12 months




All is True?

The Following Statements Are Simultaneously True:
» The rate of “Cure” post ablation is ~53%
» The rate of symptomatic “Cure” is ~77%
» The magnitude of improvement is >99%

& JLATERATVIEW
»

- "'~§,,
P




2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on
catheter and surgical ablation of atrial fibrillation: Executive summary

1. Burden reduction is the goal in long standing persistent AF

2. SR trial through DC and amio loading in “asymptomatic”

Asymptomatic status is associated symptoms and rhythm. In patients with persistent AF who

mitally appear to be asymptomatc, a reassessment of symp-
toms after restoration of sinus rhythm with cardioversion often
reveals that the patient does 1n fact feel better when 1n sinus
rhythm. Because of this observation, many expenenced clini-
cians routinely recommend cardioversion with a reassessment
of symptoms 1n apparently asymptomatc patients with persis-
tent AF. If the patient 1s ulimately demonstrated to be symp-
] tomatic, a rhythm control strategy becomes an attractive
Reg|5try- therapeutic approach. Conversely, 1f there 1s no change in
symptoms postrestoration of sinus rhythm, a rate control strat-

with similar (or worse) prognosis
compared with symptomatic

status. EORP-AF Pilot General

egy could be preferable.
Am J Med 2015;128(5):509-518.e2
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CORG Patient-centred AF management with a multidisciplinary approach (Class lla)

Comorbidity and risk factor management

Overweight Obstructive sleep
or obese apnoea

Hypertension Heart failure Alcohol

(Class IIb)

Exercise Other risk factors/
capacity comorbidities

Diabetes
mellitus




Lifestyle modification is an important
component of AF management

Greater Reductions in Weight Loss Lead to Greater Benefits in QoL Scores

Change in QoL AFSS score, from baseline to last follow-up
(15 months)?
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In an RCT among overweight and obese AF patients that randomised patients to weight
management intervention or lifestyle advice only, the magnitude of benefit was greatest in
the intervention group in which larger reductions in weight loss were achieved compared with

the control group

*P-values refer to between-group differences over time;
1. Abed HS et al. JAMA 2013;310:2050-60
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SYSTEMATIC REVIEWS

Atrial fibrillation in patients with gastroesophageal reflux
disease: A comprehensive review

’ Gastroesophageal reflux ‘

Vagal stimulation /// J' l Q Genetic? (not evaluated)

Local atrial Autoimmune Decrease Hiatal hernia
inflammation and response: coronary blood
1 IL1B, IL6, CRP Autoantibodies anti flow

myosin heavy chain

| |

| sinus node Chronic atrial -Mechanical effect
depolarization and ischemia on the left atrium
atrioventricular node -Inflammation of
conduction lower esophagus
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Atrial fibrillation

Figure 3 Main physiopathological hypotheses for the relationship gastroesophageal reflux disease-atrial fibrillation. IL1p: Interleukin 1f3; IL6: Interleukin 6;
CRP: C-reactive protein.
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Letter to the Editor

Gastroesophageal reflux disease is a predictor of atrial fibrillation @Cmssm
recurrence following left atrial ablation

Louiza Lioni, Konstantinos P. Letsas *, Michael Efremidis, Konstantinos Vlachos, Dimitrios Karlis,
Dimitrios Asvestas, Constantinos C. Mihas, Antonios Sideris

Second Department of Cardiology, Laboratory of Cardiac Electrophysiology, “Evangelismos” General Hospital of Athens, Greece

Table 2
Univariate and multiple logistic regression analysis of clinical, electrocardiographic, echocardiographic, laboratory, and procedural data on AF recurrence following catheter ablation.
Variable Odds ratio 95% confidence interval p value 0Odds ratio 95% confidence interval p value
Univariate regression analysis Multiple regression analysis
Age (years) 1.015 0.978-1.054 0437
Gender (males) (%) 0.600 0.228-1.581 0.302
BMI (kg/m?) 0.993 0.881-1.118 0.902
Hypertension (%) 4792 1.736-13.225 0.002
Diabetes mellitus (%) 1.810 0.464-7.054 0.393
Dyslipidemia (%) 1.090 0.402-2.956 0.866
Smoking (%) 0.538 0.176-1.638 0.275
CAD (%) 9.632 1.793-51.736 0.008
GERD 12.091 3.814-38.331 <0.001 8.501 1.637-44.149 0.011
AADs after AF ablation
Class 1 (%) 1.739 0.273-11.090 0.558
Class I1I (%) 0.646 0.252-1.654 0.362
PPIs after ablation (%) 4.159 0.651-26.568 0.132
Maximum P-wave duration (msec) 1.263 1.123-1.421 <0.001
P-wave dispersion (msec) 2.512 1.583-3.988 <0.001
LAD (mm) 1.857 1414-2.438 <0.001 1.796 1.351-2.387 <0.001
LVEF (%) 0.990 0.906-1.081 0.822
WBC count (mm?) 1.070 0.891-1.285 0.469
Creatinine (mg/dl) 0.509 0.010-24.827 0.733
eGFR (ml/min/1.73 mz) 0.995 0977-1.013 0.606

Fluoroscopy time (min) 1.051 0993-1.113 0.088




Hiatal Hernia Is Associated With an Increased Prevalence of

Atrial Fibrillation in Young Patients

Ranjini R. Roy, MD,* Sandeep Sagar, MD,"T. Jared Bunch, MD,* Wahaj Aman, BS,* Daniel J. Crusan, BS;*
Komandoor Srivathsan, MD,* Samuel J. Asirvatham, MD,®* Win K. Shen, MD,* Arshad Jahangir, MD4.

“Division of Cardiovascular Diseases, Mayo Clinic, Scottsdale, AZ; *Division of Cardiovascular Diseases, Mayo Clinic,
Rochester, MIN;*Department of Health Sciences Research, Mayo Clinic, Rochester, MIN; “Center for Integrative Research on
Cardiovascular Aging (CIRCA), Aurora University of Wisconsin Medical Group, Aurora Health Care, Milwaunkee, WI
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AF during sleep — untreated OSA will lead to
relapse post AF ablation (>20% of AF patients)
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Alcohol Abstinence in Drinkers with Atrial
Fibrillation

Aleksandr Voskoboinik, M.B., B.S., Ph.D., Jonathan M. Kalman, M.B,, B.S., Ph.D.,
Anurika De Silva, Ph.D., Thomas Nicholls, M.B., B.S., Benedict Costello, M.B., B.S.,
Shane Nanayakkara, M.B., B.S., Sandeep Prabhu, M.B., B.S., Ph.D.,

Dion Stub, M.B., B.S., Ph.D., Sonia Azzopardi, R.N., Donna Vizi, R.N.,
Geoffrey Wong, M.B., B.S., Chrishan Nalliah, M.B., B.S.,

Hariharan Sugumar, M.B., B.S., Michael Wong, M.B., B.S., Ph.D.,

Emily Kotschet, M.B., B.S., David Kaye, M.B., B.S., Ph.D.,

Andrew ). Taylor, M.B., B.S., Ph.D., and Peter M. Kistler, M.B., B.S., Ph.D.

Table 2. Alcohol Intake at Baseline.
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Days of Follow-up
No. at Risk
Abstinence 70 61 49 43 37 34 33
Control 70 51 36 28 22 19 18

Abstinence Control

Group Group

Variable (N=70) (N=70)

Alcohol intake — no. of standard drinks jwk 16.8+7.7 16.4+6.9

Beverages consumed — no. (%)

Wine 48 (69) 47 (67)
Beer 34 (49) 34 (49)
Spirits 13 (19) 9 (13)
Binge drinking — no. (%)* 20 (29) 16 (23)

Figure 2. Time to Recurrence of Atrial Fibrillation.

* Binge drinking was defined as consumption of 5 or more drinks on a single
occasion at least once a month.
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Figure 3. Atrial Fibrillation Burden in the Abstinence and Control Groups.

Atrial fibrillation burden is the percentage of time the patient was in atrial
fibrillation during the entire 6-month follow-up period.




Obényoc dlatpodnic
First rule of fight club

Aev TpwWHE BlooTIKA
Neplopiloue aAKOOA
Mo pETpov aplotov

KOATIKH poplopUy: TL TIPENEL KOL TL SEV MPENEL VO TPUWLE KOl VoL THiVouuE.

H koAmikf papuopuyr Sev sival pdvo n mo cuyvih appubuia, dddd Tautdxpova
amnotelel pla vooo Tng oUyxpovng eMoxnc He Slapkwe aufavOopevn EMIMTWon, OTEVA
ouvudaouévn HE TIC orhoayEg otov Tpomo Jwrh¢ pag Eival amapaitnto va
Suaywplooupe TNV autia Tng vooou oo Tig adopég mou tnv mupodotolv.
EwbkdTeEpa o alto elval éktonog KopSLaKog WTog oTa onuela OMouU oL TIVEUMOVLKEC
bAéBec exkPpdMhouv otnv kKapdud. Ektomo wtd €xoupe ShoL ol avBpwrmol, omAd
xpewilovral kamolec adoppéc vy va mupoSotnBolv autd Ta £KToma KEVTPO.
Mupobdteg OE VYEVIKEC ypopupéc elval dMec koapdlakéc nabrjoslg OnMwe oL
BaABbondBeleg, n KApSLOKA QVEMAPKELR Kol i unAfi oaptnplakn mnieon. Zuyvd
ouwe Sev ouvundpXel KapdLakn voooc Kal elval GAAoL oL Map&yovTes Mou guvteholv
otnv evepyomoinon twv éktomwv kKévipwy. To lifestyle tng emoxnc pac kaiw n
mayuoapkiaa ocuppeTéxouv  evepyd otnv  oAn  Swabdikacia. EwbwkdTEpa, n
yaotpoolwsodaylkry maAwvdpounon Hetd amd £va Bapl yelpa O POt KOUPOLOTLKN
Hépa Kol dKOMQ TMEPLOCOTEPO META KaTavaAlwon akkodd eivadl lowe o mMALov ouxvoc
mupodotTng koAmiknc pappapuync. Ocov adopd oto aAkKooA To KOKKIVO Kpaoi Péow
Twy Tovivww mnpokohel peyahltepn malwdpdunon, YEyovog Tou €pXETOL O
avTinapoaBeon e TNV TPOCTATEUTIKY Spdon Twyv ovTIOLEBWTIIKWY oUoiLwY Tou
KOKKWWOU Kpaolol otnv otedaviaio vooo.

Ektog amd 1o aAkooh, n kadeivn kol ouykekpluéveg tpodéc umopel guyva va
TupoSoTricouv €MeELCOBL0 KOMTLKAC pappapuyfic. OL MUIKPEG OUTEC QMOARUOELG
amotelolv OUWE MEPOC TNE KABNUEPLVOTNTAC Uag. ZKOTOC o K&Be mepintwon sival
n Swthipnon evog udniol smnédou mowdTnTag {wrg, ONMOTE TPEMEL va
avalnTroou e To WETpo Ocov adopd Kal GUTEC TIC anoAaloels.

MNwc Ba Bpolpe To pétpo v kKaBe avBpwro; Ze mpwtn daocn, docov adopd oto
aAkoOA koL TNV kKadeivn, ocuviotdtalr n TMARpPRS SlLaKomr yuo UEPLKEG MEPEC.
AxohoUBwg pmopolpe va EMAVELCAYOUUE oTadlakd upkpég moootnteg. Edav ta
gupmTWwaTa enavélBouy, lowe Ba mpénel va otpadolue npoc Ta podnpata wpic
kadeivn kal o pnpeg ywpic alkoodA. Ze kaBe neplntwon npénel va yvwpl{oups otTL
n kadeivn Bploketal kol oe mMoAAd evepyeLaKd TOTA Kol ou pTAnpwuarta Siatpodnc.
‘Ooov adopd T Tpodiéc, Paokdc kavovag eival va anmodelyoupds TNV
yaotpoolwsodaylkrl moaAwspopnon, eWBlKA av ndoyouds and SwadpayuatokiAn.
MNpénelL va anodelyoUE, OXL HOVO VO TPWHE HEYAAES MOOOTNTES, AAAd Kupilwg va
UNv TpWHE Blaotikd kol va pnv famiuwvoupe T 800 MPWTEC WPEC META To daynTto.
EmupdoBeta, Ta Autoapd Tpoddlpa, kal wWbilwg ta Tnyavntd, sival kohd va
anodesiyovtal Ta ofwa Tpodluo, oOmwe n viopdra kKol ta ceonepldoseldn,
enbelviwovouy enlone moAd TRV MaAWSpOUNOn, KUplwe eV TA KOATAVOAWVOUME ME
abelo otopdyl. Me pétpo enilong Ba MpEMEL va KATAVOAWVOULLE TN COKOAQTA Kol T
WITOXOpLKA, OTMweG Kol To okopSo Kol To Kpeppldl, ta omoia Ssomdlouv otnv
gAhnvikr] kouliva.

Ediv £¥0UHE Kdvel OAha oo MPEMEL Kol TIAAL Ta amoTeAéopara dev elval Ta emBupunTda
TpEneL va anevBuvBolpe otoug edkol nAektpoducloddyoug ol omolol Ba pog
BonBricouv va Swooupe oploTikn Alon oto mpoBAnud pocg.
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Cardioversion for atrial fibrillation

Haemodynamically stable ’_oi

S

Check OAC status as soon as
v

possible and proceed to last step T
Check OAC status

I ].
Already on therapeutic OAC

for minimum 3 weeks Not already on OAC

! !

Suitable for

wait-and-see Cardioversion
approach cannot wait
(Class lla)

l

Initiation of DOAC
= Wait-and-see (or VKA, LMWH,
Ph::-:nacok?g:lcal L or UFH) for

cardioversion e unscheduled
(Class lia) o=t cardioversion as
(Class lla)

sofon as possible
(Class lla)

!

Check current AF
episode duration

+ -
AF onset <24 h AF onset =24 h or unknown
Pharmacological or

electrical cardioversion

ma .ia ’ —— ‘.,..'4..4
~ (Cilass |

o ( D
Decide on continued OAC post-cardioversion
Short-term OAC after cardioversion (4 weeks) for all patients, even if CHA,DS,-VA = 0

(optional if AF onset definitely <24 h and low thromboembolic risk)
Long-term OAC for all patients according to thromboembolic risk assessment

@ Esc—



Drug

Flecainide

Propafencone

Amiodarone

Ibutilide

Vernakalant

Administration

route

Oral

Intravenous

Oral

Intravenous

Intravenous (foral)

Intravenous

Intravenous

Initial dosing

200—300 mg

1-2 mgikg over
10 min
450—-600 mg

1.5-2 mg'kg over

10 min

300 mg intravenous

over 30—60 min

1 mg over 10 min

(0.01 mg/kg if body

weight <60 kg)

3 mg'kg over 10 min
(maximum 339 mg)

Subsequent
dosing [long-

term approach]

[long-term
50— 150 mg twice
daily]

[long-term
150-300 mg three
times daily]

900-1200 mg

intravenous over 24

hours (or 200 mg
oral three times

daily for 4 weeks).
[long-term 200 mg

oral daily]

1 mg over 10 min
(10—20 min after
the initial dose)

2 mg/kg over 10 min

(10—15 min after
the initial dose)

(maximum 226 mg)

Acute success
rate and time
to sinus
rhythm

50%—60% at 3 h
and 75%—85% at
&8 h(3-8h)
52%95%
(Up to 6 h)
45%—55% at 3 h,
69%—78% at B h
(3-8 h)
43%—89%
(Up to 6 h)

44% (8—12 h to
several days)

31%-51%
{3090 min)
in AF
60—75% in AFL
(60 min)

50% within
10 min

Contraindications and precautions

Should not be used in patients with severe
structural or coronary artery disease, Brugada
syndrome, or severe renal failure (CrCl

<35 mL/min/1.73 m?).

Prior documentation of safety and efficacy in
an inpatient setting is recommended prior to
pill-in-the-pocket use.

An AVM-blocking agent should be
administered to avoid 1:1 conduction if
transformation to AFL

Drug infusion should be discontinued in case
of QRS widening >25% or bundle branch
block occurrence.

Caution is needed in patients with sinus node
disease and AV dysfunction.

Do NOT use for conversion of atrial flutter.
May cause phlebitis (use a large peripheral
wvein, avoid iv. administration >24 h and use
preferably volumetric pump).

May cause hypotension, bradycardia/
atrioventricular block, QT prolongation.
Only if no other option in patients with
hyperthyroidism (risk of thyrotoxicosis).
Consider the broad range of drug
interactions.

Should be used in the setting of a cardiac care
unit as it may cause QT prolongation and
torsades de pointes.

ECG monitoring for at least 4 h after
administration to detect any proarrhythmic
effects.

Should not be used in patients with prolonged
QT, severe LVH, or low LVEF.

Should not be used in patients with arterial
hypotension (SBP <100 mmHg), recent ACS
(within 1 month), NYHA Il or IV HF, QT
prolongation or severe aortic stenosis.

May cause arterial hypotension, QT
prolongation, QRS widening, or
non-sustained ventricular tachycardia.

B FST M4



Cardiovascular Drugs and Therapy (2021) 35:293-308
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Pharmacologic Cardioversion in Patients with Paroxysmal Atrial
Fibrillation: A Network Meta-Analysis

Dimitris Tsiachris' - loannis Doundoulakis % « Eirini Pagkalidou + Athanasios Kordalis' + Spyridon Deftereos** «
Konstantinos A. Gatzoulis? - Konstantinos Tsioufis* - Christodoulos Stefanadis '~



A network meta-analysis foR
pharmacological cardioversion

41 RCTs (6013 patients)

U A prespecified protocol
registered in the OFS database
(DOI:
10.17605/0OSE.IO/APWTT)

U RCTs until 15 March 2020

U Adult patients with AF lasting
for up to 7 days (Paroxysmal)

Tsiachris et al. Pharmacologic cardioversion of AF:
A network meta-analysis. Ahead of print



Conversion to sinus rhythm within 4
hours

JPooled cardioversion rates of the 4 hours

monitoring
Treatment | Trials | N | Events | Rate(95% Cl)
8 474 111 0

Amiodarone iv 0.23 (0.20-0.27)
Dofetilide

Allowing discharge

1 65 26 0.40 (0.28 — 0.53) 0 from the Emergency
Flecainide iv 8 553 354 0.65(0.54-0.76) > 85 department and
Flecainide po 3 149 84 0.56 (0.48 — 0.65) 5~ reducing  hospital

admission

2 157 75 0.48 (0.40 — 0.56) 0
Placebo 18 982 147 0.14 (0.10 — 0.19) 74
Propafenone iv 8 514 319 0.60 (0.54 — 0.66) 42
Propafenone po 5 306 138 0.45 (0.36 — 0.53) 52
Vernakalant 9 816 430 0.53 (0.47 - 0.59) 63

Tsiachris et al. Pharmacologic cardioversion of AF:
A network meta-analysis. Ahead of print



Table 5 Treatment
ranking for
pharmacologic
cardioversion within 4 h

Vernakalant 0.9933
Flecainide iv 0.8031
Propafenone iv 0.7827
Flecainide po 0.6971
Ibutilide 0.6132
Propafenone po 0.5605
Dofetilide 0.3754
Amiodarone iv 0.3018
Procainimide 0.1961
Amiodarone po 0.1639
Control 0.0128

P-scores are calculated in order to create a
relative ranking of effectiveness for phar-
macologic cardioversion within 4 h



Table 6 Treatment
ranking for
pharmacologic

cardioversion within
12 h

Flecainide po

0.8313

Flecainide 1v

Amiodarone+
ranolazine
Propafenone po

Propafenone 1v
Amiodarone po
Amiodarone iv

Control

0.7255
0.6818

0.6447
0.4976
0.3859
0.2300
0.0033

P-scores are calculated in order to create a
relative ranking of effectiveness for phar-
macologic cardioversion within 12 h



Table 7 Treatment
ranking for
pharmacologic
cardioversion within
24 h

Amiodarone+ranolazine 0.9220
Flecainide po 0.7501
Vernakalant 0.6893
Amiodarone po 0.6746
Ibutilide 0.5795
Flecainide iv 0.5272
Propafenone iv 0.4935
Propafenone po 0.4345
Quinidine 0.3594
Amiodarone iv 0.3415
Procainimide 0.1726
Control 0.0558

P-scores are calculated in order to create a
relative ranking of effectiveness for phar-
macologic cardioversion within 24 h



Time to cardioversion

rreatment | Men(mm | D | P
S0 123.73 °
Amiodarone + Ranolazine 612.00 198.00 0
— 5400 °
Flecainide po 110.00 82.30 0
e R 1593 °
5257 S
Propafenone po 279.00 237.00 0
LiLiG 430 :

Tsiachris et al. Pharmacologic cardioversion of AF:
A network meta-analysis. Ahead of print



European Journal of Clinical Pharmacology
Reappraisina the role of class Ic antiarrhvthmics in atrial fibrillation cardioversion

Dimitris Tsiachris'?, Ioannis Doundoulakis'?, Panagiotis Tsioufis?, Eirini Pagkalidou®,

Christos-Konstantinos Antoniou', Stefanos M. Zafeiropoulos*?, Konstantinos A Gatzoulis?,

Konstantinos Tsioufis?, Christodoulos Stefanadis'-°

Table 2. Number Needed to Treat for cardioversion in 4 hours

Antiarrhythmic Event Total Event Total Mean Pooled OR Pooled RD

Study Drug Control 1, w6 Drug Placebo Placebo CER  cER  95% cn  (95% cr NNTro 05% CD
Balla 2011 Flecainide oral  Placebo 18 40 2 20 0.10 014 6.43 0.37 3
Boriani 1998 Flecainide oral  Placebo 39 69 7 40 0.18 ) (2.86,14.48) (0.25,0.50) (2-4)
Donovan 1995 Flecainide iv Placebo 20 34 7 32 0.22 738 0.43 5
Donovan 1992 Flecainide iv Placebo 29 51 7 51 0.14 0.23 ’ )
Romano 2001 Flecainide iv  Placebo 111 138 8 25 0.32 (4.16,13.08) ~ (0.32,0.54) (2-3)
Azpitarte 1997 Propafenone oral Placebo 12 29 2 26 0.08
Balla 2011 Propafenone oral Placebo 23 40 2 20 0.10 0.13 5.46 0.34 3
Boriani 1998 Propafenone oral Placebo 54 119 7 40 0.18 ’ (3.08,9.69) (0.26,0.43) (2-4)
Botto 1997 Propafenone oral Placebo 36 70 6 35 0.17
Bianconi 1998  Propafenone iv Placebo 20 41 19 82 0.23
Boriani 1998 Propafenone iv._ Placebo 33 58 7 40 0.18 591 0.38 3
Fresco 1996 Propafenone iv  Placebo 24 41 10 34 0.29 0.24 . )
Ganau 1998 Propafenone iv Placebo 57 81 13 75 0.17 (3.188.56) (027,049 24
Romano 2001 Propafenone iv. Placebo 112 164 8 25 0.32

Abbreviations: CER, control event rate; CI, confidence interval; N, sample size; NNT, number needed to treat; OR, odds ratio; RD, risk difference; Treat,

freatment



European Journal of Clinical Pharmacology
Reappraisina the role of class Ic antiarrhvthmics in atrial fibrillation cardioversion

Table 3. Pooled adverse events of class Ic antiarrhythmics

Treatment N | Patients with IHD | Patients with HF | Hypotension, N (%) | Bradycardia, N (%) | Ventricular dysrhythmia, N (%)
Flecainide iv 473 89 17 31(6.5) 4 (0.9) 1(0.2)

Flecainide po 149 8 23 0 0 0
Propafenoneiv | 555 112 57 16 (2.2) 13 (1.8) 0

Propafenone po 349 34 27 5(1.4) 4(1.2) 1(0.3)

IHD: Ischemic Heart Disease

HF: Heart Failure
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FLECA-ED RCT

Xopny6g:  Win Medica

Kwodikoc KAvikiic MeAétng: FLECA-ED
‘Exkdoon: 1.0

Huepounvia: 27/07/2022

connnninn G FIPOTOKOANQ TAPEMBATIKHEZ  KAINIKHEZ: MEAETHE oo

TitAog KAIviking MeAéTng

Mia TpOOTITIKH), TTOAUKEVTPIKL, TUXAIOTTOINMEVN, KAIVIKH SOKIMA yia ThV
OO@AAEIO KAl OTTOTEAECUATIKOTNTA TNG QAEKAIVIONG EVavTl TNG
auIwdapdvng yia TNV Kapdioavdrain TNG TAPOEUOMIKAG KOATIKAG
HapHapuyng oto TupApa Emayéviwv lMepiotarikwv, o€ aocbeveig e
OTEQPAVIAIA VOOO XWPIG UTTOAEITTOHEV IOXAIMIO KAl KAAOHA eEwlnong > 35%

(FLECA-ED)




Patient presenting to the ED with palpitations

Assess
ECG

ECG:
Atrial Fibrillation ?

ECG: STEMI/
NSTEMI criteria ?

NO

Unstable
(SPB < 90mmbhg, Altered
mental Status, Chest Assess
Pain, Severely Hemodynamic Status
decompenstated heart
failure)

Stable

EXCLUDE
Patient

Paroxysmal AF?

AF <=7 Days AF <= 48 hours

NOAC >= 30 days?




Patient presenting to the ED with palpitations

Assess
ECG

ECG:
Atrial Fibrillation ?

ECG: STEMI/
NSTEMI criteria ?

|
NO
Unstable

(SPB <90mmhg, Altered
mental Status, Chest Assess
Pain, Severely Hemodynamic Status
decompenstated heart
failure)

Stable

Paroxysmal AF?

AF <=7 Days AF <= 48 hours

NOAC >= 30 days?

History of
CAD?




<=1 year
from PCI ?

Confirmed

(7.1

> 3 years from

CABG
> 1 year from PCI

<=1 year after
NEGATIVE non invasive
imaging based stress testing
(No coronary CTA)

<=1 year after
NEGATIVE non invasive
imaging based stress testing
(No coronary CTA)

Examine further criteria and proceed with written consent

Ejection Fraction
(<=1 year from last ultrasound,
or at the ED)

Symptoms

Without
Revascularization
(>60% stenosis)

<=1 year after
NEGATIVE non invasive
imaging based stress testing
(No coronary CTA)

of angina?

Consult with study
investigator




24-hour holter placement
Lab work - Troponin at Oh

Troponin > “LOW”

YES as stated on the
cut-off levels?

Randomization to Flecainide Group and Amiodarone If AF with Ventricular Rate > 100bpm, IV
Group metoprolol may be given according to

physician’s decision.
lecainide Group—"——Amiodarone Group

IV Infusion of Flecainide 2.0mg/kg
(max dose: 150mg) in 100ml D/W IV Infusion of Amiodarone 5.0 -
5% over 10 minutes under 7.0mg/kg over 1 hour in the ED

continuous monitoring

Troponin at 1h and assess results
based on NSTEMI criteria

A1h Troponin
over the
respective limit?

YES

Flecainide Group: Amiodarone Group:
Monitor for 6 hours totally and Admit to hospital

Admit patient to the ICU

discharge patient. If any adverse Administer follow-up amiodarone
event occurs, admit patient to the dose of 50mg/h (max dose:
ICU. 1000mg) during 24 hours.
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TitAog AlSaktoptkng StatpPng: EMidpacn tng eMBETIKAG OTPATNYIKAG EAEYXOU pUBLOU OTLC ELOAYWYEC
000EVWVY UE KOATUKN HOPHUOPUYH aTtd TO TR ETELYOVIWYV MEPLOTATIKWY. EkTipnon aoddAeiag kat
QTOTEAECATLIKOTNTAC.

EruBAEnov pélog AEN: Entikoupog KaBnyntng Toltoxpng AnuntpLog

Nikog Apyupiou MD

ENDPOINTS
» % OF SUCCESSFUL CV (when indicated)
> % OF DISCHARGED/ADMITTED PATIENTS
» % OF THOSE DISCHARGED RETURNING
(due to AF/AFL/AT) WITHIN ONE WEEK

Aggressive rhythm control strategy in atrial fibrillation patients presented at the emergency department. The HEROMEDICUS study design
and initial results. JCDD (in press)

PATIENT PRESENTING TO THE E.D. DUE TO

AF/AFL/AT
EXCLUDED IF:

* ACS.

> * AHFE
» KNOWN ISCHEMIC HEART DISEASE
(enrolment in the FLECA ED trial)
v
EXPERT EP CONSULTATION
FOR DETERMINING COURSE OF
TREATMENT

<4
RATE CONTROL
*  INAPPROPRIATE ANTICOAGULATION
STATUS
*  Verapamil (AT/AFL)
*  B-blocker (AF)

\

'

CHEMICAL CARDIOVERSION
* flecainide 2mg/kg in 10’
* iv amiodarone (300mg iv within 2 hours as the —

m—
ELECTRICAL CARDIOVERSION
* NBM OVER LAST 6hrs
« BIPHASIC CV (J used recorded)

loading dose) in case of systolic dysfunction FAILURE * SEDATION BY CARDIOLOGIST
(excluded from FLECA-ED) * HIGHLY SYMPTOMATIC
¢ CONDITIONS FOR CHEMICAL
CARDIOVERSION NOT MET
REASSESS RHYTHM AND PATIENT
<+ .
DISCHARGE FROM E.D. ADMIT TO HOSPITAL

v/ ADJUSTMENT OF MEDICATION
v FOLLOW UP IN AF CLINIC
v' CARDIOVERSION SCHEDULED (as outpatient) IF NOT ON SINUS

» HIGHLY SYMPTOMATIC
» INADEQUATE RATE CONTROL

UPON DISCHARGE (failed CV / contraindication to immediate conversion)



Journal of /
Cardiovascular
. Development and Disease rNI\D\Py
Article
Aggressive Rhythm Control Strategy in Atrial Fibrillation

Patients Presenting at the Emergency Department: The
HEROMEDICUS Study Design and Initial Results

Dimitrios Tsiachris **/, Nikos Argyriou, Panagiotis Tsioufis ', Christos Konstantinos Antoniou ", Aggeliki Laina "=,
George Oikonomou ", Ioannis Doundoulakis ‘', Athanasios Kordalis, Kyriakos Dimitriadis,
Konstantinos Gatzoulis ‘©' and Konstantinos Tsioufis

9. Initial Results

During the first 100 days of the study period, 63 patients visited the ED with a primary
diagnosis of AF (n = 55) or AFL (n = 8) and were included in this study. It is notable that
in half of them, this was the first episode of AF (n = 32). Among the 31 patients with a
known history of AF, 5 had undergone previous AF ablation. Electrical cardioversion was
performed in 18 patients and restoration of SR was achieved in 17 of them. Ultimately, only
two patients were admitted to the hospital (3.2%) and both of them were discharged within
48 h.



NMAO40 | BeAtiwon dlaxeipiong acOeVWV UE KOATUKA Happapuynl oto TEN Baocel
EMOETIKNG oTPATNYIKNG EAEYXOU puBpou (neAEétn HEROMEDICUS)
N. Apyupiou’, A. Towaxpenc', MN. Towoudng', A. KopdaAng', X. K. Avtwviou,
l. AouvdouAdkng!, A. ZakaAidng', A. AaZapou', I. AnuntpoyAou',
X. Kaokoutng!, Z. ZouAaidoémouloc, K. Anuntpiadng', K. lkatZouAng,
K. Toroudng'
' FENIKO NOSOKOMEIO AGHNON INMOKPATEIO ATTIKHSE A’ MANEMIETHMIAKH KAINIKH

NMAO38 | AocddAela Kal ATtOTEAECHATIKOTNTA TG NAEKTPLKAC avaTagng
TNC KOATIKH G HAPHAPUYNHC OTO TIEPIBAAAOV TWV ETMELYOVTIWV
neplotatikwv (ueAetn HEROMEDICUS)
N. Apyupiou!, A. Tolaxpnc', M. Towoudng', A. KopdaAng!, X. K. Avtwviou',
l. AouvdouAakng, A. E. KapavikoAa', ®. Tatdkng', . ZouAaitdémnouAoc',
E. Apn), IN. OsodiAng’, M. Koupepétn), I. Asovroivng, K. Anuntpliadng,

K. Toloudnc'
TENIKO NOSOKOMEIO AGHNQN INMMOKPATEIO ATTIKHE A’ MANEMISTHMIAKH KAINIKH

AAOD14 | AocddAsia Kal ArtoTEAECHATIKOTNTA TS XPRONG TG evdodAeBiou
dAekaividng ota rAaiola EMBETIKAG OTPATNYIKNG EAEYXOU puduouU
A0OEVWV UE KOATIKA LAPUAPUYH OTO TUAMA ETIELYOVTIWV TIEPLOTATIKWV
(ueAétn HEROMEDICUS)
N. Apvupiou', A. Towaxpncg, MN. Towoudng', M. Koupsuétn', A. KopdaAncg',
X. K. Avtwviou', A. KapavikéAa!, I Owkovouou', d. Tatdkng,
l. Kaxpwpnavidng', I KoutooémnouAog), E. Mavtd', K. Anuntpiadng',

K. Towoudnc'
1 FENIKO NOSOKOMEIO AGHNQN INMOKPATEIO ATTIKHE A’ MANEMIETHMIAKH KAINIKH



Méxpt 28 OktwPplou €xoupe:
155 aoBeveic (9 ATs, 11 flutter, 135 AF)
40 é\aBav flecainide povo kau avéraov (40/54)
14 £ afoav PpAekatvidn, dev avetafav kat €ywve DCCV kal avetaéov
1 éAaPBe dAekavidn+DCCV kat dev avétate

1 éAafe PpAekalvidn povo, dev avetale kal anodaociotnke to rate control

44 £ywe anesvBeiag DCCV kat aveétagav (40/41)
1 €ywve povo DCCV ko bev avetate

22 gywve anesvBeiog rate control kot 660nke pavtePfou yia avataén.
1 €ywve rate control kal avetage petd amno Aiyo

24 avetafav avtopata (4 siyov Aapel pill in the pocket)

3 protocol deviation Angoron



0 0 NN R WNR

Stepwise approach — rhythm control in AF

When to coagulate?

Rhythm or rate control

Burden or cure?

Arrhythmia prevention - lifestyle measures
Hospitalization reduction

Which benefits more from AF ablation?
When to ablate

How to ablate

Future perspectives



( Symptomatic AF )

1 1 1 1
Paroxysmal AF Persistent AF without major ~ Persistent AF with majorrisk ~ Paroxysmal or persistent AF
risk factors for AF recurrence® factors for AF recurrence® and heart failure with
l l l redU(:fd EF
Consider patient choice Consider patient choice Consider patient choice Consider patient choice
| 1 1 1 1 I 1 1
Antiarrhythmic ~ Catheter  Antiarrhythmic ~ Catheter ~ Antiarrhythmic ~ Catheter Antiarrhythmic ~ Catheter
drugs ablation drugs ablation drugs ablation® drugs ablation
(3 — 1 o
Perform Perform Perform Perform
catheter catheter catheter catheter
ablation ablation ablation ablation
A 4 A4 v A 4
[ Failed drug therapy ] [ Failed drug therapy ]
1 1 | 1
No Yes No Yes
v v v v

Continue antiarrhythmic Perform catheter ablation Continue antiarrhythmic| |Perform catheter ablation
drugs drugs (lla)?

Therapy of the arrhythmia,
not the disease




The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Cryoablation or Drug Therapy for Initial
Treatment of Atrial Fibrillation

Jason G. Andrade, M.D., George A. Wells, Ph.D., Marc W. Deyell, M.D.,
Matthew Bennett, M.D., Vidal Essebag, M.D., Ph.D., Jean Champagne, M.D.,
Jean-Francois Roux, M.D., Derek Yung, M.D,, Allan Skanes, M.D.,

Yaariv Khaykin, M.D., Carlos Morillo, M.D., Umjeet Jolly, M.D., Paul Novak, M.D.,
Evan Lockwood, M.D., Guy Amit, M.D., Paul Angaran, M.D., John Sapp, M.D.,
Stephan Wardell, M.D., Sandra Lauck, Ph.D., Laurent Macle, M.D.,
and Atul Verma, M.D., for the EARLY-AF Investigators*

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Cryoballoon Ablation as Initial Therapy
for Atrial Fibrillation

Oussama M. Wazni, M.D., Gopi Dandamudi, M.D., Nitesh Sood, M.D.,
Robert Hoyt, M.D., Jaret Tyler, M.D., Sarfraz Durrani, M.D., Mark Niebauer, M.D.,
Kevin Makati, M.D., Blair Halperin, M.D., Andre Gauri, M.D., Gustavo Morales, M.D.,

Mingyuan Shao, Ph.D., Jeffrey Cerkvenik, M.S., Rachelle E. Kaplon, Ph.D.,

and Steven E. Nissen, M.D., for the STOP AF First Trial Investigators*

1001 Hazard ratio, 0.48 (95% CI, 0.35-0.66)
Pt Cryoballoon ablation vs. antiarrhythmic drugs:
5 £ 60 S : Ablation . . .
£ ) . first-line therapy for patients with paroxysmal
g’-g Antiarrh hmTc AVu ;h;a.-y " ° .
i = B atrial fibrillation
0 T T T T T ]
b :ollow-up (Months) Malte Kuniss ® '*, Nikola Pavlovic ® 2, Vedran Velagic?, Jean Sylvain Hermida®,
M w wM am W % B W Stewart Healey®, Giuseppe Arena®, Nicolas Badenco’, Christian Meyer © °,

drug therapy

Figure 1. Freedom from Recurrence of Atrial Tachyarrhythmia over Time.

Shown are Kaplan—Meier estimates of the primary end point, freedom
from recurrence of any atrial tachyarrhythmia (atrial fibrillation, atrial flut-

Jian Chen’, Saverio Iacopinow, Frédéric Anselme © "', Douglas L. Packer'?,
Heinz-Friedrich Pitschner', Carlo de Asmundis'3, Stephan Willems'?,
Fabio Di Piazza'®, Daniel Becker'®, and Gian-Battista Chierchia'’; for the

ter, or atrial tachycardia) lasting 30 seconds or longer between 91 and 365 CI'YO-FlRST lnveStlgators

days after the initiation of an antiarrhythmic drug or catheter ablation. Tick
marks indicate censored data. Cl denotes confidence interval.




CASTLE-AF first trial to report positive impact of CA on
hard endpoints in patients with HF

* HF patients are considered separately in guidelines because it is recognised that CA can be demanding in

these patients?

* The evidence from CASTLE-AF should be interpreted with caution because there are some limitations in the
study, including open-label design, number of patients screened for eligibility and number lost to follow-up

CASTLE-AF study characteristics?

Design: Randomised, multicentre, Proportion of patients experiencing an event in the
open-label ablation vs medical treatment group (N=363)>
Patients: N=363
AF type: Symptomatic paroxysmal or HR: 0.62; 95% Cl: 0.43, 0.87; B CA ®m Medical Tx
persistent AF with —~5Q ., P=0:007
unacceptable side effects or &\°_ a5 - 44.6
unwillingness to take ADT, "
NYHA class II, Ill, or IV HF and € 40 -
a LVEF of 35% or less .'g 35 HF: 0.53,95% CI: 0.32, 0.86;
Interventions: CA (PVI) vs medical therapy 830 - 28.5 P=0.004
(rate or rhythm control) Y~ 2 25
Median follow-up: 37.8 months g >
Primary endpoint: Composite of death from any o 20 -
cause or worsening of HF that €15 -
led to unplanned overnight 8_ 10 -
hospitalisation o
a O
0 -

n=51

Therapy of the consequences
of the disease

1. Kirchhof P et al. Eur Heart J 2016;37:2893-962; 2. Marrouche NF et al. N Engl J Med 2018;378:417-27

n=82

n=46 n=24



Catheter Ablation for Atrial Fibrillation with Heart Failure

Nassir F. Marrouche, M.D., Johannes Brachmann, M.D., Dietrich Andresen, M.D., Jlrgen Siebels, M.D.,
Lucas Boersma, M.D., Luc Jordaens, M.D., Béla Merkely, M.D., Evgeny Pokushalov, M.D.,
Prashanthan Sanders, M.D., Jochen Proff, B.S., Heribert Schunkert, M.D., Hildegard Christ, M.D.,
Jurgen Vogt, M.D., and Dietmar Bansch, M.D., for the CASTLE-AF Investigators™

-47%

Ablation

Medical therapy

Hazard ratio, 0.53 (95% Cl, 0.32-0.86)
P=0.01 by Cox regression
P=0.009 by log-rank test

B Death from Any Cause
1.0
0.9
= 0.8+
€ 07-
@ 0.6-
s
S 0.5+
£ 04
2 034
o 0.2+
0.1
0.0
0
No. at Risk
Ablation 179
Medical therapy 124

12 24 36 48 60
Months of Follow-up

154 130 04 71 27

168 138 97 63 19

Therapy of the consequences

of the disease

Ablation, not the

successful one




Which AF patient benefits from ablation?

More benefit

Cardiac function
deteriorated by AF
Signs of
tachycardiomyopathy

Increased risk of stroke
Younger age

Higher success rate

Lone AF

Shorter AF duration
Younger age

Controlled risk factors
Favorable cardiac structure
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Rhythm or rate control

Burden or cure?

Arrhythmia prevention - lifestyle measures
Hospitalization reduction

Which benefits more from AF ablation?
When to ablate

How to ablate

Future perspectives



Ablation is more effective earlier
(shorter time since diagnosis)

1-yr adverse outcomes over time, (n=4535)?

H AFR m HFH i Death
30 - P=0.0 P=0.0 P=0.0
2 09 01
- 34 24.9 24

o (2} o

Adverse gutcome rates (%)
(2]

o

T1(30-180) T2 (181-545) T3 (546- T4 (>1825)

1825)
Time since diagnosis to treatment (days)

Delays in catheter ablation procedure
are associated with increased rates of
adverse outcomes

Adverse long-term outcomes
correlate with increasing time
between 1st diagnosis and ablation?

In a separate retrospective study
multiple drug failures were associated
with higher recurrence rates,
suggesting that earlier intervention
may be more effective?

Delays in treatment with catheter
ablation negatively impact on success
rates and patient outcomes?'?2

. 1. Bunch TJ et al. Heart Rhythm 2013;10:1257-62;. 2. Winkle RA et al. Europace 2012;14:646-52



Radiofrequency Ablation of Persistent Atrial Fibrillation

Diagnosis-to-Ablation Time, Markers of Pathways of Atrial
Remodeling, and Outcomes

Log rank p-value <0.0001 Diagnosis to ablation
time quartiles — 1
- 100% -2
% - -3
S 80%- — e
1% ] =1 —
$ i
&= 60%+
1 iy
£ 40%-
"f;-" i
T 20%-
< ]
0% T T T T T T T T
0 B 12 18 24

Follow-up, months

Figure 2. Kaplan—Meier curves presenting success of ablation
of persistent atrial fibrillation as a function of the quartiles of the
time interval between the very first diagnosis and the ablation
procedure.

Conclusions—In patients with PersAF undergoing ablation, the time interval between the first diagnosis of PersAF

and the catheter ablation procedure had a strong association with the ablation outcomes, such as shorter diagnosis-
to-ablation times were associated with better outcomes and in direct association with markers of atrial remodeling.

(Circ Arrhythm Electrophysiol. 2016;9:¢003669. DOI: 10.1161/CIRCEP.115.003669.)
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PV Anfrum isolation is necessary for persistent AF
ablation, but is it sufficient? Should we do more?
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5S approach as the first approach

(based on recommendations)

Safe
Simple
Single Shot
Sedation
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Effectiveness and safety of a time to isolation strategy of cryoballoon ablation of atrial
fibrillation: A systematic review and meta-analysis
Dimitris Tsiachris!, Ioannis Doundoulakis'2, Christos-Konstantinos Antoniou!, Eirini
Pagkalidou?, Stefanos Zafeiropoulos*?, Athanasios Kordalis'?, Konstantinos A Gatzoulis?,
Gian-Battista Chierchia®, Carlo de Asmundis®, Konstantinos Tsioufis?, Christodoulos

Stefanadis!~’
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TTl is crucial

Freedom of atrial arrhythmia

TTi-based Conventional

Study Events Total Events Total
Chun 2016 44 S0 41 50
Aryana 2017 293 355 313 400
Ferrero 2017 S0 70 52 70
Mortsell 2018 52 70 50 70
Pott 2018 75 100 65 100
Valles 2018 69 88 55 69
Cordes 2019 34 35 31 35
Ding 2019 63 80 66 84
Random effects model 848 878

Prediction interval
Heterogeneity /° = 0%, *° =0, p = 0.78

Odds Ratio

+_
—aH

-
-—;’—

H
-ﬁ.é—

-

OR 95%-Cl Weight

1.61 [0.53; 4.92)
1.31 [0.91; 1.89)
0.87 [0.41; 1.82)
1.16 [0.55; 2.44)
1.62 [0.88; 298]
0.92 [0.43; 2.01]

it

=
P
I LR 1
01 051 2 10

- &

4.39 [0.46; 41.40]
1.01 [0.48; 2.13)

1.24 [0.98; 1.56]
[0.93; 1.66)

Favors Conventional Favors TTl-based

4.4%
41.5%
9.8%
9.8%
14.6%
9.1%
1.1%
9.8%

100.0%



TT1 +120 sec = cryoablation index

Freedom of atrial arrhythmia

TTi-based Conventional

Study Events Total Events Total Odds Ratio OR 95%-C1  Weight
Chun 2016 “4 S0 4 50 —— 161 [053. 492 4.4%
Aryana 2017 293 355 313 400 +— 1.31 (091, 189 41.5%
Mortsell 2013 2 70 so 70 — 116 [0.55; 244] 938%
Pott 2018 75 100 65 100 — 162 (088 298) 146%
Cordes 2019 M4 35 31 35 . 4.39 (046 41 40 11%
Ferrero 2017 S0 70 2 70 e 087 [0.41, 1.82) 98%
Valles 2018 69 88 56 69 —— 092 [043; 201] 91%
Ding 2019 63 80 66 84 —i— 101 (048 213) 98%
Random effects model 843 878 > 1.24 [0.98; 1.56]  100.0%
Heterogeneity | = 0% 1" =0 p =078 ' " 4 ’

Test for subgroup differences: x, =229 df=1 (p=0.13) 01 051 2 10

< >
Favors Favors

Conventional TTl-based



Review

Best practice guide for cryoballoon ablation in atrial fibrilla-
tion: The compilation experience of more than 1000 procedures

Dimitrios Tsiachris 12", Christos-Konstantinos Antoniou !, IJoannis Doundoulakis 12* Panagiota Manolakou 1, De-
metrios Sougiannis!, Athanasios Kordalis 2, Konstantinos A Gatzoulis 2, Gian-Battista Chierchia ¢, Carlo de As-
mundis 4, Christodoulos Stefanadis 13, Konstantinos Tsioufis 2

Tips and tricks for atrial fibrillation cryoballoon ablation

The two main prerequisites for lesion durability:

Proper balloon apposition to each ostium using various techniques Adequate energy administration, through
in order to achieve complete occlusion following inflation the use of TTI (time-to-isolation)

A b >, No TTI "I® Temperature -40 °C within 60s
Direct approach ' Hockey stick approach CB-only approach + Nadir temperature < ’50°C

jotal duration 1805 m@

No TTI + Temperature -40 °C wnthm 60s

Delayed Trap
occlusion based
~ | approach approach

No TTI + Temperature -40 °C in > 60s
#= Nadir temperature > -60°C

‘ Total duration 2405  PIlsbonus esion)




CR cady Sppeodh

Tips and Tricks for Atrial
Fibrillation Cryoballoon
Ablation

Yeolume 10 ~Isswe 2 | Febovary 2003

"/’\ r‘_’.‘-. Com, o nal, _<'.‘-5
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DECAAF II: Results P
ITT Analysis of Primary Endpoint

an- gy e
e HR (95% Cl): 0.95 (0.77 - 1.17)
— o
O @ s P-Value 0.63
Q9
Q C 0.7
l: g 0.6 -
c 5
0 3 B ol
e =
0 s 0.3 -
Q. 3
PR =
a X
0.0
o 100 200 300 400
Time from Blanking Period (Days)
s Fibrosis Guided PVI
Fibrosis Guided 407 277 251 114 64
PVI 408 284 249 118 69

e
ESC CONGRESS 2021 TRIAD



Freedom from atrial arrhythmia (%)

PVI + PWI

100

e
=]

=)
]

Y
=

9
=

=

Pulmonary vein isolation +

. posterior wall isolation
! - ‘—,H\
l- ‘.—“ ) 53-90
g

Pulmonary vein isolation

52.4%

HR 1.01 (CI 0.74-1.38), log rank p=0.96

100 200 300 400
Days since first ablation

No. at risk
PVI alone 167 152 107 95 86
PVI + PWI 170 158 114 94 88




The role of posterior wall isolation in catheter ablation of
persistent atrial fibrillation

Key mechanisms for AF perpetuation

Drivers (focal activations and rotors) detected via phase mapping,
are commonly found in the LAPW

Multiple wavelets (frequent fibrosis of the LAPW facilitates
heterogenous conduction velocity, functional block, and
anisotropy

Endocardial-epicardial dissociation is comparatively greater in
the LAPW (interposed adipose separating the septoatrial and
septopulmonary bundles may contribute to EED in the LAPW)

Chronic AF results in endomysial fibrosis that separates
individual muscle fibers within the epicardial layer



Persistent AF ablation (LA<50-55mm)

e 1st ablation: PVI (+ SVC + AT)
* 2nd ablation: PVI (+ SVC + PWA + AT)

e 3rd ablation: Hyb”d The larger the atrium
The younger the patient

The greater the duration of AF




O 0 N R WBWNR

Stepwise approach — rhythm control in AF

When to coagulate?

Rhythm or rate control

Burden or cure?

Arrhythmia prevention - lifestyle measures
Hospitalization reduction

Which benefits more from AF ablation?
When to ablate

How to ablate

Future perspectives
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October 11, First Cardiology Clinic

e Roof isolation with AT termination
e Posterior wall isolation
* Septum PFA application
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October 11, First Cardiology Clinic

e Cavotricuspid isthmus ablation
* |V nitrate preparation
* Bidirectional block
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e SVCisolation
* |ntact SR

e Steady lead
measurements



First display of PFA in EAM







Wide Posterior Wall ablation and
isolation




First-in-Human Experience and Acute Procedural
Outcomes Using a Novel Pulsed Field Ablation
System: The PULSED AF Pilot Trial

Atul Verma®, MD; Lucas Boersma'®, MD; David E. Haines, MD:; Andrea Natale, MD; Francis E. Marchlinski®, MD;
Prashanthan Sanders®, MBBS; Hugh Calkins‘®, MD; Douglas L. Packer®®, MD; John Hummel®, MD; Birce Onal®, PhD;
Sofi Rosen, PhD; Karl-Heinz Kuck®, MD; Gerhard Hindricks, MD; Bradley Wilsmore®, MBBS

BACKGROUND: Pulsed field ablation (PFA) is a novel form of ablation using electrical fields to ablate cardiac tissue. There are
only limited data assessing the feasibility and safety of this type of ablation in humans.

METHODS: PULSED AF (Pulsed Field Ablation to Irreversibly Electroporate Tissue and Treat AF; https://www.clinicaltrials.gov;
unique identifier: NCT04198701) is a nonrandomized, prospective, multicenter, global, premarket clinical study. The first-
in-human pilot phase evaluated the feasibility and efficacy of pulmonary vein isolation using a novel PFA system delivering
bipolar, biphasic electrical fields through a circular multielectrode array catheter (PulseSelect; Medtronic, Inc). Thirty-eight
patients with paroxysmal or persistent atrial fibrillation were treated in 6 centers in Australia, Canada, the United States, and
the Netherlands. The primary outcomes were ability to achieve acute pulmonary vein isolation intraprocedurally and safety
at 30 days.

RESULTS: Acute electrical isolation was achieved in 100% of pulmonary veins (n=152) in the 38 patients. Skin-to-skin
procedure time was 160£91 minutes, left atrial dwell time was 82135 minutes, and fluoroscopy time was 2819 minutes.
No serious adverse events related to the PFA system occurred in the 30-day follow-up including phrenic nerve injury,
esophageal injury, stroke, or death.

CONCLUSIONS: In this first-in-human clinical study, 100% pulmonary vein isolation was achieved using only PFA with no PFA
system—related serious adverse events.
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Pulse select world-wide first experiences
published

Journal Pre-proof
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Verification of persistent pulmonary vein isolation with electroanatomical mapping 3
months after ablation using a novel PFA platform.
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EAM based (CARTO)
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Figure 9
Anterior mitral line ablation for mitral flutter. Electroanatomic left atrial voltage map created following pulmonary vein isolation and creation of an anterior mitral line
for treatment of mitral flutter. Catheter shadows and points taken based on the location of pole 5 during lesion delivery are seen across the anterior wall.



Fluoro based approach
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Pulse Select in clinical practice
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Pulse Select in clinical practice
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SVC ablation (+ device)
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Pulse select based CTI
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SELECT-PF Clinical survey

A Western European initiative, to investigate the safety and cost effectiveness of PulseSelect in a real-world population

+ Aretrospective clinical survey, to be filled out by + Medtronic will not have the possibility to see individual
hospital staff, capturing procedure data for each patient patient data
receiving an ablation with PulseSelect and safety data + Sites own the patient level data and will be able to perform
up to 30 days post ablation their own analysis on individual patient data

« SELECT-PF is complimentary to the REAL-Pulse Post + Medtronic will not be able to link patient survey data to

approval Registry different time points (ie. 1yr. follow-up)
» Sites could decide to collect 1yr follow-up data, with

) o appropriate hospital approvals
» Data provided to Medtronic will be aggregated as per

the sub-groups defined

» Sub-groups must have > 5 patients
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