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= Management of afrial fibrillation updates and
recent evidences

m Three pillars of management of atrial fibrillation

» Focused Update of the AHA/ACC/HRS Atrial
Fibrillation Guideline Jan 2019




= Electrical Problem
= Atrial rate 300-400bpm
= Ventrate 100-150bpm

v

= Mechanical Problem
= High Heart rate
® 4-6 wks -LV dysfunctii
= [oss of atrial contraction
= Stroke

= Loss of AV synchrony

= Disease Manifestation

= Palpitation and chest pain
= Stroke
= Fatigue and SOB

Electrical problem
Mechanical problem
Disease manifestation
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Electrophysiological Disorders of the Heart
Camm, A. John; Savelieva, Irina... Show all.; Ho, Siew Yen; Lindsay, Bruce D.; Nattel,

Stanley; Shinagawa, Kaori. Published December 31, 2011. Pages 559-624.




Significance of Afib

= |Inthe United States alone, it is estimated that between 3 and 5 million people have AF, and
that by 2050 this number will exceed 8 million.

= AFincreases risk of stroke by an average of 5-fold. AF-related strokes are more severe than
those not related to AF.

= AFincreases mortality, and has been linked to an increased risk of sudden death.
= AFincreases the risk of HF.
= Recent studies have linked AF with the development of dementia.

= AF causes a wide variety of symptoms, including fatigue and reduced exercise folerance,
and significantly impairs quality of life (QOL).

= AFis also important when considered in terms of use of health care resources and cost. In the
United States, AF accounts for more than 450,000 hospitalizations yearly and has contributed
to more than 99,000 deaths.

= AF has been reported to increase annual health care costs by $8700 per patient, resulting in
a $26 billion annual increase in U.S. health care costs.

Valentin Fuster. Circulation. 2001 ACC/AHA/ESC Guidelines for the
Management of Patients With Atrial Fibrillation: Executive Summary A
Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines and the European Society
of Cardiology Committee for Practice Guidelines and Policy Conferences
(Committee to Develop Guidelines for the Management of Patients With
Atrial Fibrillation) Developed in Collaboration With the North American
Society of Pacing and Electrophysiology, Volume: 104, Issue: 17, Pages:
2118-2150, DOI: (10.1161/circ.104.17.2118)
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Circulation e

Volume 140, Issue 2, 9 July 2019; Pages e125-e151 ::‘:{"‘“““
https://doi.org/10.1161/CIR.0000000000000665 Association.
ACC/AHA/HRS GUIDELINE

2019 AHA/ACC/HRS Focused Update of the 2014
AHA/ACC/HRS Guideline for the Management of Patients
With Atrial Fibrillation: A Report of the American College
of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines and the Heart Rhythm Society
in Collaboration With the Society of Thoracic Surgeons

Craig T. January, MD, PhD, FACC, Chair, L. Samuel Wann, MD, MACC, FAHA, Vice Chair,
Hugh Calkins, MD, FACC, FAHA, FHRS, Lin Y. Chen, MD, MS, FACC, FAHA, FHRS,
Joaquin E. Cigarroa, MD, FACC, Joseph C. Cleveland Jr, MD, FACC, Patrick T. Ellinor,
MD, PhD, Michael D. Ezekowitz, MBChB, DPhil, FACC, FAHA, Michael E. Field, MD,
FACC, FAHA, FHRS, Karen L. Furie, MD, MPH, FAHA, Paul A. Heidenreich, MD, FACC,
FAHA, Katherine T. Murray, MD, FACC, FAHA, FHRS, Julie B. Shea, MS, RNCS, FHRS,
Cynthia M. Tracy, MD, FAHA, and Clyde W. Yancy, MD, MACC, FAHA

Paroxysmal atrial fibrillation Paroxysmal AF is defined as AF that
terminates spontaneously or with
intervention within 7 days of onset.

Early Persistent atrial fibrillation Early persistent AF is defined as AF that
is sustained beyond 7 days but is less
than 3 months in duration.

Long standing Persistent afrial Long-standing persistent AF is defined
fibrillation as continuous AF of greater than 12
months’ duration.

Silent atrial fibrillation Silent AF is defined as asymptomatic
AF diagnosed with an opportune ECG

Permanent afrial fibrillation Permanent AF is defined as the
presence of AF that is accepted by
the patient and physician, and for
which no further attempfts to restore or
maintain sinus rhythm will be
undertaken. The term permanent AF

ranracantc v tharananitic attitiida oan




Symptoms

= Palpitation

= Chest Pain

= Syncope

® Lightheadedness
= SOB

® Fatigue

= Nonspecific aches

= Asymptomatic

Mechanism of Atrial
Fibrillation
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Figure 3  Schematic drawing showing vanous hypotheses and proposals conceming the mechanisms of atnal fibnllation. A: Multiple wavelets hypothesis. B:
Rapidly discharging automatic foci. C: Single reentrant circuit with fibrillatory conduction. I: Functional reentry resulting from rotors or spiral waves. E: AF
maintenance resulting from dissociation between epicardial and endocardial layers, with mutual interaction producing multiplying activity that maintains the

arthythmia.

Management of
Atrial Fibrillation
Updates

Infegrated approach




¢ Understanding the risk factors of the
Atrial Fibrillation

* Risk factor modification and current

evidence
==
Stroke * Anticoagulation
—— Prevention  °*LAAC
)
Afib * Drug
— Management s Ablation

Hypertension Age

Obesity Sex
Obstructive sleep apnea Family History
(OSA)

Endurance exercise Race
Alcohol consumption Tall stature

Thyroid disease

Among people of European descent, the lifetime risk of
developing AF after age 40 is 26% for men and 23% for women
age is perhaps the most powerful.
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Circulation. 2017 .Modifiable Risk Factors and Atrial Fibrillation.

Lau DH(1), Nattel (1), Kalman JM(1), Sanders P(2)




Aggressive Risk Factor Management

Educate for
permanent
lifestyle change
Diet Plan

Initial target:
>10% weight loss.
Final target: BMI
<27 kg/m?

Avoid weight
fluctuation
Exercise: 30
minutes for 3-4x
per week
Increase type and
duration of activity
up to 250 minutes
per week

Hyperlipidaemia
Obstructive Sleep Apnea
‘ Hypertension
« Initial lifestyle " g:z;’“g'“ sleep
measures .
« At3months: start " CP:Z';I'LAHHL”O‘ « Home BP diary:
statins if LDL o= w 2-3 x daily
>100 mgldl resxs_lant HT or « Reduce salt Glucose
« Add fibrates if TG |~ davtime + Start AGEI or bl bl
>200 ma/dl somnolence ARB = Lifestyle
* Startfibratesif c::‘* : » Target: <130/80 Taes
TG>500 mgi | 3dherence: mmHg (atrest) & * At 3 months:
regulgr CPAP <200/100 mmHg Metformin if
machine data (al peak HbA1c >6.5%
download s Diabetes clinic

Smoking Cessation & Alcohol Abstinence (or reduction to 30g per week)
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Figure 6. Kaplan-Meier curves of various lifestyle modifications.

The benefits of lifestyle and risk factor modifications on AF-free survival are evident from these Kaplan-Meier survival graphs
adapted with permission from Pathak et al.”"'* A, In the LEGACY study, greater freedom from AF was seen with greater degree
of weight loss (WL) as a marker of overall management of risk factors. B, In the ARRESTAF Cohort Study, risk factor managemen
(RFM) confers greater AF-free survival following catheter ablation procedure versus usual care. C, In the CARDIO-FIT study (Cardio-
respiratory Fitness on Arrhythmia Recurrence in Obese Individuals With Atrial Fibrillation), gain in cardicrespiratory fitness (MET,
metabolic equivalent) confers independent and incremental AF-free survival to changes in weight. AF indicates atrial fibrillation.
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¢ Understanding the risk factors of the
Risk Factor Afib

Management =« Risk factor modification and current
evidence

* Anticoagulation

y * LAAC
™
Afib * Drug
> Management e« Ablation
Stroke Prevention
= No bleeding risk = Major bleeding history
= Warfarin = | eft atfrial appendage
= Dabigatran closure device
= Apixaban = Surgical ligation
= Edoxaban ® Larriat

= Rivaroxabon
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Warfarin in stroke prevention

Study. Year (Reference)

Relative Risk Reduction

(95% CI)

AFASAK |, 1989 (3): 1990 (4)

AFASAK II, 1998 (5)

BAFTA Study, 2007 (1) Pote

Chinese ATAFS, 2006 (6)

EAFT, 1993 (7) ——

PATAF, 1999 (8) :

SPAF I, 1994 (9) All cause
Age<75y ' 1 mortality
Age>75y ' ' reduced

Aspirin trials (n = 9%) H— 1—0 26%

SIFA, 1997 (10) ——

ACTIVE-W, 2006 (11) I

NASPEAF, 2004 (12) ' :

All antiplatelet trials (n = 12) ——i
|0('3‘31> 50% o —S0% -10'0?’&.

Warfarin Better

Warfarin Worse

Hart et al Anndntern Med 2007

NOAC vs Warfarin Trial

Major phase IIl trials for NOAC versus Warfarin in non-valvular atrial fibrillation.

RE-LY ARISTOTLE
Dahigatran® 7 Apixaban®®

ROCKET AF
Rivaroxaban®™®

ENGAGE AF TIMI 48
Edoxaban™*

Drug mechanism lla inhibitor Factor Xa inhibitor Factor Xa inhibitor ~ Factor Xa inhibitor
Onset of action 2h 1-2h 2-4h 1-2h
Half-life 12-17h Approx. 12h 6-13h 10-14h
Study population N=18113 N=18201 N=14264 N=21,105
Dosing 150 mg twice daily 5 mg twice daily 20 mg daily 60 mg daily
110 mg twice daily 2.5 mg twice daily if age > 80, weight < 60 kg, 15 mg daily if 30 mg daily if CrCl 30-50 ml / min, w
Creatinine >1.5 mg/dl Cr(1<50ml/min  use of P-glycoprotein inhibitors
Average CHADS; 21 21 35 28
Stroke/SE reduction vs, VKAs 110 mg; Superior™ Non-inferior” 0mg:
Non-Inferior” Non-inferior”
150 mg: 60 mg:
Superior™ Superior™

* Non-inferiority All comparisons p <.001 except Edoxaban 30 mg (p = .005).

** Superiority p < 001 for Dabigatran (150 mg); p = .01 for Apixaban; p = .02 for Edoxaban (60 mg).

+ S.T. Chen, M.R.Patel / Progressin CardiovascularDiseasesé0 (2018) 514-523
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Stroke or Systemic
embolism

NOAC (events) Warfarin (events)

R (95%C1)

P

RE-LY*

ROCKET AF®
ARISTOTLE
ENGAGE AF-TIN 48"
Combined (randem)

134/5076
2697081
13130
296/7035
91129312

NOAC (events)

wyz  ————+
306/7030 ——
265/9081 _._
717036 ——
1107129229 -Q‘—}—

066(053-082)
0-88(0-75-103)
0-80(0.67-095)
088(075-102)
0€1(073-091)

I
05 10

Favours NOAC

Major
Bleeding

Warfarin (events)

—
Favours wararin

0

RR (95%C1)

p

RE-LYS

ROCKET AF®
ARISTOTLE
ENGAGE AF-TIMI48°
Combined (random)

375/6076
3957111
327/9088
444(7012
1541/29287

397/6022
3857125
462/9052
557/7012
180229211

094(082-1.07)
103 {0-90-118)
071 (0-61-0-81)
0-80(071-090)
0:86(073-1.00)

I
05

+—
Favours NOAC

—

Favours warfarin

20

034
072
<0:0001
00002
006
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Choiceof  Considerations

NOACs
Gastrointestinal Apixaban Only NOAC with smaller number of GI
Bleeding® bleeds in the original studies.
Elderly'”"® Rivaroxaban 150 mg dabigatran showed trend
Apixaban  toward higher bleeding in the elderly.
Edoxaban
110 mg
dabigatran

h 1 f Impaired Renal Apixaban  Caution for edoxaban in patients with
C O I C e O Function?®2° Rivaroxaban  CrCl>95 ml/min; Dabigatran should be

Edoxaban  avoided due to high renal clearance

M Coronary Artery Rivaroxaban Only NOAC with a proven benefit after
S I n Disease’™ 97 ACS.

Diabetes Mellitus™ Apixaban  No interaction between DM and efficacy

. . Dabigatran  and safety of NOACs
h S ! h rl S |< Edoxaban
Rivaroxaban
| -|- R Cardioversion®® &7 Edoxaban  Both prospectively found to be viable

Rivaroxaban alternatives to warfarin for

cardioversion.
Mechanical Heart None NOACs have been associated with higher
Valve® rates of thromboembolic and bleeding
events
Bioprosthetic Valve® Moredata  Comparable treatment effects between
needed apixaban and VKAs in a small number of
patients with bioprosthetic valves in
ARISTOTLE,
Non-mechanical, Apixaban  Rivaroxaban was associated with higher
Non-rheumatic Edoxaban rates of bleeding in those with native
valvular disease® ®  Dabigatran  valvular disease.

m Stroke prevention in Afib patient after major or
minor bleeding




LAAC Device

+ WATCHMAN is a self-expanding nitinol frame with fixation anchors and a
permeable fabric cover

» |tis designed to be permanently implanted at or slightly distal to the opening
of the LAA to trap potential emboli before they exit the LAA

» Five sizes of device (21, 24, 27, 30
and 33 mm) allow for precise fit within
ostium

* Itis implanted via a transseptal
approach by use of a catheter-based

N ; [
VI 2% dll delivery system
| \R 874 ey |
AR * The delivery catheter is capable of
\\\‘ \/ v dl

recapturing the device if necessary

Wachman Device atthe.  Heatssueqrons over  1he LA, hemost

Lefatrial appendage, the devic, yplcally common souce of
shotly derinplan. wiinaewweeks  SYoKes AR patens,
Wil be sealed off
pemanently
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LAAC Device

= Safety

= Efficacy

m PROTECT-AF Trial Results
= PREVAIL Trial Results

TABLE 2 WATCHMAN Studies and Key Results

CHADS2,  Procedural Follow-Up
Study (Ref. #) Design Mean - SD  Success, % Duration Efficacy Events Important Safety Issues With WM
PROTECT-AF  RCT,N = 707: 22 412 909 1,065 pt-yrs Primary endpoint: stroke, systemic embolism,  Serious pericardial effusion 4.8%,
(29,31) 2WM; (mean 1.8 yrs) CV death: 3.0% WM, 4.9% warfarin per procedural stroke 1.3%, device
1 warfarin 100 pt-yrs; RR: 0.62. Met noninferiority embolization 0.6%, major bleeding
criteria. 3.5% (4.1% warfarin), hemorrhagic
stroke 0.2% (2.5% warfarin).
1,588 pt-yrs Primary endpoint: 3.0% WM, 4.3% warfarin
(mean 2.3 yrs) per 100 pt-yrs; RR: 0.71. Met
noninferiority criteria.
2,621 pt-yrs Primary endpoint: 2.3% WM, 3.8% Major bleeding 4.8% (7.4% warfarin),
(45 months) warfarin per 100 pt-yrs; RR: 0.6. Met. hemorrhagic stroke 0.6%
noninferiority and superiority criteria. (3.7% warfarin).
PREVAIL (32) RCT,N =407: 26 +10 5.1 18 months Stroke, systemic embolism, CV, and 7-day death, ischemic stroke, systemic
2WM; unexplained death at 18 months: 0.064 ism, and procedure L
1 warfarin both groups, RR: 1.07. Did not meet met noninferiority criteria (2.2% WM).
noninferiority criteria (<90 pts at Pericardial effusion needing
18-month follow-up). Ischemic stroke pericardiocentesis, window, or surgery
of systemic embolism >7 days met 1.9%. Procedure stroke 0.4%. Device
noninferiority criteria: 0.0253 WM; embolization 0.8%.
0.0201 warfarin.
CAP (30) Registry, 24 +£12 95.0 Median 0.4 yr Procedural stroke 0%, serious pericardial
N = 460 effusion 2.2%.
ASAP (33) Registry, 28 +12 847 14 months All-cause stroke and systemic embolism Serious procedure- or device-related
N =150 2.3%/yr. Observed ischemic stroke events 8.7%. Pericardial effusion with

rate was 77% lower than expected.

tamponade 1.3%, device embolism
1.3%, device thrombus 4.0% (with
0.7% causing stroke).

ASAP = ASA Plavix Feasibility Study With WATCHMAN Left Atrial Appendage Closure Technology; CAP = Continued Access Protocol; CHADS2 g
years, diabetes mellitus history, stroke or transient ischemic attack symptoms previously; CV = cardiovascular; PREVAIL = Prospective Randomized Evaluation of the WATCHMAN LAA Closure Device in
Patients With Atrial Fibrillation vs. Long-Term Warfarin Therapy; PROTECT-AF = WATCHMAN Left Atrial Appendage System for Embolic Protection in Patients With Atrial Fibrillation; pt-yrs = patient-years;

eart failure history, history, age =75

RCT = randomized controlled trial; RR = risk ratio; WM = WATCHMAN.

Saw J JACC Intv 2014
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Meta-analysis

= 5-Year Outcomes After Left Atrial Appendage
Closure From the PREVAIL and PROTECT AF Trials

Vivek Y. Reddy, Shephal K. Doshi, Saibal Kar, Douglas N.
Gibson, Matthew J. Price, Kenneth Huber, Rodney P.
Horton, Maurice Buchbinder, Petr Neuzil, Nicole T.
Gordon, David R. Holmes Jr. and on behalf of the
PREVAIL and PROTECT AF Investigators

Stroke ;
Preventio
nin it
Nonvalvul 5;
ar Afrial ; :
o e . g
Fibrillation i :
With LAA : B e
Closure 2 Ll e
nnml.".c‘ AF 3 Sk
0k - ‘ - ‘ : ' 2 " .
1 15 1 25 3 35 4 45 5

Baseline CHA,DS,-VASt Scare

oo Untreated AF - —— Treated with Warfarin A WATCHMAN Arm




5-Year Patient-Level Meta-
Analysis of PROTECT AF and
PREVAIL (2:1 Randomization)

Efficacy: stroke/SE/CV death
All stroke or SE
Ischemic stroke or SE
Hemorrhagic stroke
Ischemic stroke or SE =7 days
Disabling stroke
Nondisabling stroke
CV/unexplained death

All-cause death
Major bleeding, all

Major bleeding, non-procedure-
related

Device Group (n = 732) Control Group (n = 382) Hazard Ratio (95% Confidence
Interval)
No. of Rate (per 100 No. of Rate (per 100
Events PY) Events PY)
79/2,856.0 28% 50/1,472.8 3.4% 0.82 (0.58-1.17)
49/2,849.4 1.7% 27/1,4729 1.8% 0.96 (0.60-1.54)
45/2,850.2 1.6% 14/1,479.1 0.95% 1.71 (0.94-3.11)
5/2,954.8 0.17% 13/1,499.0 0.87% 0.20 (0.07-0.56)
37/2,862.1 1.3% 14/1,479.1 0.95% 1.40 (0.76-2.59)
13/2,943.0 0.44% 15/1,493.8 1.0% 0.45 (0.21-0.94)
31/2.879.1 1.1% 12/1.484.3 0.81% 1.38 (0.71-2.68)
39/2,960.5 1.3% 33/1,505.2 2.2% 0.59 (0.37-0.94)
106/2,961.6 3.6% 73/1,505.2 4.9% 0.73 (0.54-0.98)
85/2,748.4 3.1% 50/1414.7 3.5% 0.91 (0.64-1.29)
48/2,853.6 1.7% 51/1411.3 3.6% 0.48 (0.32-0.71)

Two strokes in PREVAIL are excluded because the baseline MRS score was unavailable.

p
Value

0.027

0.035

0.60

0.0003

Vascular Complications

% of Patients

Composite of vascular complications includes
cardiac perforation, pericardial effusion with

tamponade, ischemic stroke, device
embolization, and other vascular complications!

10.0% -
8.0% -
6.0% -
4.0% -
2.0% -
0.0% -

u PROTECT AF = CAP
8.7% p =0.004

4.1% 4.4%

7 Day Serious Procedure/Device Related

No procedure-related deaths reported in any of the trials

PROTECT-AF and CAP data from Reddy, VY et al. Circulation. 2011;123:417-424.
Mincludes observed PE not necessitating intervention, AV fistula, major bleeding requiring

fransfusion. pseudogneur

m. hematomag
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Pericardial Effusions Requiri

m PROTECT AF m CAP = PREVAIL

Infervention
3.0% -
0 2.5% - p = 0.027

[=
820% 1 4,49

51.5% -

6 1.0% -

R05% -
0.0% |

0.4%

0.2%
|

Cardiac perforation
requiring surgical repair cardiac tamponade
requiring
pericardiocentesis or
window

PROTECT AF and CAP data

2.4%

p =0.318

1.5%

Pericardial effusion with

from Reddy, VY et al. Circulation. 2011;123:417-424

m Statistically sign

5-year meta-

analysis:
Mortality
outcomes

41% decrease i
cardiovascular
and a 27% decrease in
all-cause mortality

= mechanism of mortality
benefit is driven in part by the
80% decrease in hemorrhagic
stroke with LAAC

® |n addition, it is possible that
some of the mortality benefit
may also be driven by
reduced noncranial bleeding.

= That is, the primary benefit of
LAAC is the ability to avoid
OAC and its associated
bleeding risk.

18



® The long-term 5-year outcomes of the PREVAIL
trial, combined with the 5-year outcomes of the
PROTECT AF trial, demonstrate that LAAC with the
Watchman device provides stroke prevention in
nonvalvular AF patients to a similar degree as
OAC with warfarin.

® Furthermore, by virtue of its ability fo minimize
major bleeding, particularly hemorrhagic stroke,
LAAC results in less disability or death than
warfarin.

N
e Understanding the risk factors of the
Risk Factor Afib

Management =« Risk factor modification and current

evidence
)
: Stroke ‘ * Anticoagulation
——— Prevention } * LAAC
* Drug
e « Ablation
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Aftrial Fibrillation
Managment

Rhythm Control
Rate Control

Rhythm Conftrol Strategy
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oot No. of Events/Total Pélo OR (85% CI)
Drugs Studied ﬁlnﬂ“ f Antiarhytnmic Control ! ! ! PValve

Anuarrmyinmic vs Control
Class 1A a10 1 10

Disopyramide phosphats 2 275 o7 7.56(0.47-122) 16

Quiniging sulfaa 7 2un2e 4548 2.26(0.93-545) 1+—=. 07

Al ciass 1A 8 231208 4504 2.39(1.03-5.50) T o
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Alt: apringine hyarochioride, bidisomige 2 o781 540 1,89 (0.50-6.03) ——= 28
class iC

Flecainige acetate 3 o7 078 Not Estmable nA

Propafenons ydrochioros 5 0720 2378 0.05(0.00-1.02) 05

All ciass IC 9 843 2466 0.14(0.00-1.88) 14
Class 1l

All: mstoprolo tarirat 1 o7 ong7 7.47 (077-7220) 08
Class

Amiogarons 4 13428 3245 1.96(0.68-567) —— 2

Dofetiiga 2 8431 8Y325 0.97 {0.67-1.40) —.— 88

Sotalol hydrochioride ] 301391 5815 2.09(0.07-449) o 08

Azimilige dihydrochioride + dronedarons 2 1071042 537 131(0.43-397) — 83

Al cass 1 18 1363202 e5n922 1.19(0.88-161) - 27
Comparing 2 Antiarrythmics DrugA Drgs
DISOpyTamice S other class | arugs H 60 53 0.45(0.05452) 51
Quiniging vs

Fiscainios H o132 ona? Not Estmanie NA

Otner ciass | arugs 4 2258 2268 1.04(0.14-7.46) —_— 97

Sotaiol ] 131109 17/869 0.71(034-1.46) —a 35
Fecainios vs Droparencng 2 o145 1ns2 0.14(0.00-6.96) 2
Amiadarone vs

class | arugs 4 1024 26257 0.39 (0.18-0.79) 009

Sotaiol 3 2®/463 30447 0.66(0.40-1.10) 1
Sotalol s class | except quiniding 4 15243 17251 0.94(0.44-199) —a— a7

Figure 3. Overall mortality. Some studies compared more than 2 drugs, so the total numbers of studies and patients in the figure are greater than the absolute
numbers of studies and patients included. Cl indicates confidence interval; NA, not applicable; and OR, odds ratio. Boldface values are significant.

Antiarrhythmic Drugs for Maintaining Sinus Rhythm

After Cardioversion of Atrial Fibrillation

A Systematic Review of Randomized Controlled Trials

Carmelo Lafuente-Lafuente, MD; Ste ‘phane Mouly, MD, PhD; Miguel Angel Longa” s-Tejero, MD, PhD;

bl Bl L

No. of Events/Total Peto OR (95% C1)
Drugs Studled ;:u‘g T— control | I 1 pvame
Antiarmythmic vs Control
Class A 010 1 10
Disopyramige hydrochionde 2 4075 4 0.52(0.27-1.01) 05
Cuiniding sultate 7 74171106 4177518 0.51 (0.40-0.65) <001
All class 1A 8 7811118 440564 0.51(0.40-0.84) <001
Class 18
All: 201inging Nyarochionde, bidisomice 2 639/781 4537540 0.84(0.63-1.13) -ur 26
Class IC
Flacainige acetate 3 am 5678 0.31(0.16-0.60) <001
Propafenons hydrochioride 5 67N 276378 0.37 (0.28-0.48) <001
Allclass IC 9 443784 342/466 0.35(0.28-0.45) <001
Class il
All: metoprolol tartrate 1 12mne 140197 0.74(0.40-1.13) —ut 16
Class Il
Amicdarone 4 200428 200245 0.19(0.14-027) <001
Dotstiice 2 252/431 2741325 0.28(0.20-038) <001
Sotalol hydrochioride 9 916130 6227815 0.53 (0.44-0.85) <001
Drongdarons 1 116151 4348 0.45(0.20-1.02) t 08
All class [l 15 14842401 11481433 0.37 (0.32-043) - <001
Comparing 2 Antiarrhythmics DrugA Drug8
Disopyramics vS other class | 0rugs 2 26/80 27153 0.76 (0.36-1.60) —— 47
Quiniging vs
Flacainice 2 108132 9137 1.38(0.79-241) e 26
Other class | drugs 4 1767258 168268 1.30(0.90-187) te— a7
Sotalol L} 7151109 556860 0.82(0.76-1.11) -u- 38
Flecainice vs proparanona 2 40145 56152 0.87 (0.54-1.40) —u— 56
Amiodarone vs
Class | drugs 4 100/241 175287 0.31(0.21-045) — <001
sotlol 3 218463 303447 0.43 (0.33-0.56) - <001
Sotalol vs class | except quiniging 4 1501243 157251 0.98 (0.67-1.45) e 2

Figure 5. Atrial fibrillation recurrence. Some studies compared more than 2 drugs, so the total numbers of studies and patients in the figure are greater than the
absolute numbers of studies and patients included. C! indicates confidence interval; OR, odds ratio.
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Figure 9  Schematic drawing showing catheter ablation of atrial fibrillation using cither RF encrgy or cryoballoon AF ablation. A: Shows a typical wide arca
lesion set created using RF enargy. Ablation lesions are deliveredin a figure of cight pattern around the left and right PV veins. Also shown is a linear cavotricuspid
istimus ksion created forablation of typical atnal flutter ina patient with a prior history of typical atrial flutter or inducible isthmus-dependent typical atnal flutter
at the time of ablation. A multiclectrode circular mapping catheter is positioned in the left inferior PV. B: Shows an ablation procedure using the cryoballoon
system. Ablation lesions have been created surrounding the right PVs, and the eryoballoon ablation catheter is pasitioned in the left superior PV. A through
the lumen multiclectrode circular mapping catheter is positioned in the left supenor PV. llusrration: Tim Phelps © 2017 Johns Hopkins Universisy, AAM.

Figure 6  Schematic of common lesion scts employed in AF ablation. Az The crcumferential ablation lesions that are created in a circumferential fashion
around the right and the left PVs. The primary endpoint of this ablation strategy is the clectrical isolation of the PV musculature. B: Some of the most common
sikes of linear ablation lesions. These include a “Yoof linc” connecting the lesions encircling the left and/or nght PVs, a “mitmal isthmus™ line connecting the mitral
wvalve and the kesion encircling the It PVs at the end of the left inferior PV, and an anterior bncar lesion connecting cither the “wof line” or the left or nght
circumierential lesion to the mitral anulus anteriorly. A lincar k dat the cav isalso shown. This lesion is generally placed in paticnts
who h atrial flutter clinically or have it induced during EP testing. C: Similar 1o 6B, but also shows addinonal
lincar ablation lesions between the superior and inferior PVs resulting in a figure of cight lesion sets as well as a posterior inferior line allowing for electrical
isolation of the posterior left atrial wall. An encirding lesion of the superior vena cava (SVC) directed at clectrical isolation of the SVC is also shown. SVC isola-
tion is performed if focal firing from the SVC can be d d A subset of ically isol he SVC. Dz Rs sites for ablation when
targeting rotational activity or CFAEs are targeted. Maodified with permission from Calkins et al. Heart Rhythm 2012; 9:632-69%.c21.
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Paroxysmal AF and ablation

O/
Inital Efectiveness Ablation (ontrol ~ Pvalue for Ablation
tial Yar  Type N Aftype Ablationstrategy  time frame  endpaint Success suceess suceess complications
First-Line Therapy Trials ~N
JAMA 2005; 293: 2005  Randomized to drug, 70 Paroxysmal M 12manths  Freedom from B% ki <001 [ 1%
2634-2640 (RAAFT) multicenter (N=67), detectable AF
persistent
(N=3)
NEM 2012; 367:1587-15%5 2012 Randomizedtodug, 294  ParoxysmalAF  PVI, roof fine, optional 24 months  Cumulative 13% AFburden  19% AF NS 1% 15%
(MANTRA-PAF) " multicenter mitral and tricuspid AF burden burden
line
JAMA2014;311:692-700 2014  Randomizedtodmng 127 ParaxysmalAF PV plus optional non- 24 menths  Freedom from 5% 8% 0.02 [} 4%
(RarFT-2) multicenter PV targets detoctable AF,
flutter, tachycardia
[Pther Paroxysmal AF Ablation
Trials
JACC2006; 48: 2340-2347 2006 Randomizedtodmg 198 ParoxysmalAF  PVL mitral liveand 12 months  Freedom from detectable 86% 23] <0.001 % 5%
(APAF) ™ single center tricuspid line AF, flutter,
tachycardia
Greulation 2008; 118:2498- 2008 Randomizedtodng 112 Paraxysmal PV (optional LA lines, 12 months  Freedom from AF 8% 0% <0.0001 5.1% 1%
2505 (M)’ (11, focal)
NEJM 2016; 374: 2235-2245 2016 Randomized RFvs(ryo, 762  ParoxysmalAF  PVI 12months ~ Freedom from 64.1% (RF) 65.4% (o) NS 12.8% 10.2%
(FIRE AND ICE)™ multicenter datectable AF, flutter,

tachycardia




Persistent AF and ablation

Orug/
Initial Efectiveness Ablation (ontrol P value for Ablation
Tral Year  Type N Aftype Ablation strategy  time frame  endpoint Success Success suecess complications
Other Persistent AF Ablation
rial \
NEDM 2006; 354: 2006 Randomized to RF 146 Persistent PVL roof, mitralline 12 months N AF or flutter month 12 74% 58% 0.05 13%
934-941 ablation or to (V and
short term amio
EH) 2014; 35: 501-507 2014 Randomized to drug (2:1 146 Persistent PV (optional LA lines, 12 months  Freedom from AF/flutter 70% 4% 0,002 6.1%
(SARA) ablation to drug), CFAES) (asting >24h
multicenter
NEM 2015; 372: 2015 Randomized ablation 589  Persistent PVIalone versus VL& 18 months  Freedom from afib with or 59% (PV alone)  49% & 46% NS 6%
1812-1822 strategies, CFAEs or PVL & lines without drugs
multicenter
Other Mixed Paroxysmal and
Persistent AF Ablation Trials
J Med Assoc Thai 2003; 86 2003 Randomized to RF 30 Paroysmal PVL mitral line, (TI, 12 months  Freedom from AF 9% 40% 0018 6.70%
(Suppl 1): 58-516 ablation or (70%), SVCto IVC
amiodarone Persistent
(30%)
EH) 2006; 27: 216-221"" 2006  Randomized to RF 137 Paroxysmal PVL, mitral ine, CTI 12 months  Freedom from AF, futter, 66% 33 <0001 440%
ablation or drug, (67%), tachyeardia
multicenter Persistent
(33%)
JVEP 2009, 20: 22-28 2009 Randomized to RF 70 Paroxysmal PVL, (T1, optienal 12months  Freedom from AFand  B0% 43% 0,001 290%
ablation or drug, (41%), mitral line and roof atypical atrial flutter
multicenter Persistent line
(59%) & type2
0M

[Indications for Catheter Ablation of Symptomatic Atrial Fibrillation

Paroxysmal

Long-standing

Persistent AF

H
g

AA - Catheter AA - Catheter AA Catheter
Drugs | |* | Ablation Drugs |5 | Ablation Drugs | ||p | Ablation
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Indications for catheter ablation of atrial fibrillation

A. Indications for catheter ablation of atrial fibrillation
Symptomatic AF Paroxysmal: Catheter ablation is recommended.
refractory or
intolerant to at
least one Class I or
IIT antiarrhythmic
medication
Persistent: Catheter ablation is reasonable.

Long-standing persistent: Catheter ablation
may be considered.
Symptomatic AF Paroxysmal: Catheter ablation is reasonable.
prior to initiation
of antiarrhythmic
therapy with a
Class I or ITI
antiarrhythmic
medication
Persistent: Catheter ablation is reasonable.
Long-standing persistent: Catheter ablation
may be considered.

Ila
IIb

Ila

ITa
IIb

Rate Control Strategy
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RACE II: Lenient versus Strict Rate Control
in Patients with Atrial Fibrillation

Multicenter, open-label, parallel-group, randomized controlled noninferiority trial

Objective: To compare rate control of HR <110 bpm versus strict rate control of
HR <80 bpm in preventing cardiovascular events in patients with permanent AF

m patients Age <80 years with permanent AF
v for up to 12 months were randomized to

Lenient rate control Strict rate control
(n=311) (n=303)

Primary Outcomes

)

0 Composite of CV mortality, CHF, stroke
1 2 - 9 /0 and major CV and arrhythmia events
(HR 0.84; 95% Cl 0.58-1.21;
P<0.001 for non-inferiority)

Secondary Outcomes
0 CV mortality
2. 9 /0 (HR 0.79; 0.38-1.65)

o All-cause mortality
56 /0 (HR 0.91; 90% Cl 0.52-1.59)

TABLE 10 ¢ M for Rate Control of AF

Intravenous Administration

Usual Oral Maintenance Dose

[Beta blockers
Metoprolol tartrate 2.5-5.0 mg IV bolus over 2 min; up to 3 doses 25-100 mg BID
Metoprolol XL (sucdnate) N/A 50-400 mg QD
Atenolol N/A 25-100 mg QD
Esmalol 500 mcg/kg IV bolus over 1 min, then 50-300 mcg/kg/min IV N/A
Propranolol 1 mg IV over 1 min, up to 3 doses at 2-min intervals 10-40 mg TID or QID
Nadolol N/A 10-240 mg QD
Carvedilol N/A 3.125-25 mg BID
Bisoprolol N/A 2.5-10 mg QD

INondihydropyridine calcium channel antagonists

Verapamil 0.075-0.15 mg/kg IV bolus over 2 min; may give an additional 10.0 mg
after 30 min if no response, then 0.005 mg/kg/min infusion

180-480 mg QD (ER)

Diltiazem 0.25 mg/kg IV bolus over 2 min, then 5-15 mg/h 120-360 mg QD (ER)
Digitalis glycosides

Digoxin 0.25 mg IV with repeat dosing to a maximum of 1.5 mg over 24 h 0.125-0.25 mg QD
Others

Amiodarone* 300 mg IV over 1 h, then 10-50 mg/h over 24 h 100-200 mg QD

“Multiple dosing schemes exist for the use of amiodarone.

AF indicates atrial fibrillation; BID, twice daily; ER, ded release; IV, i N/A, not ; QD, once daily; QID, 4 times a day; and TID, 3 times a day.
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B. Indications for catheter atrial fibrillation ablation in populations of patients not well represented in clinical trials

Congestive heart
failure

Older patients
(>75yearsof age)

Hypertrophic
cardiomyopathy

Young patients
(<45yearsof age)

Tachy-brady
syndrome

Athletes with AF

Asymptomatic AF**

It is reasonable to use similar indications for
AF ablation in selected patients with heart
failure as in patients without heart failure.

It is reasonable to use similar indications for
AF ablation in selected older patients with
AF as in younger patients.

It is reasonable to use similar indications for
AF ablation in selected patients with HCM
as in patients without HCM.

It is reasonable to use similar indications for
AF ablation in young patients with AF
(<45 years of age) as in older patients.

It is reasonable to offer AF ablation as an
alternative to pacemaker implantation in
patients with tachy-brady syndrome.

It is reasonable to offer high-level athletes
AF as first-line therapy due to the
negative effects of medications on athletic
performance.

Paroxysmal: Catheter ablation may be
considered in select patients.**

Persistent: Catheter ablation may be
considered in select patients.

1la
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1Ia
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Figure 2 Time trends for cumulative incidence of first CHF following first AF.

One in four of the AF patients in this study developed CHF during
follow-up and that the lifetime risk of AF in the Framingham Heart
cohort was also one in four




Article

Catheter Ablation Versus Medical Rate control in
Atrial Fibrillation and Systolic Dysfunction

(CAMERA-MRI)

TheBakerHeart&DiabetesInstitute, Melbourne, Austral
ia; TheAlfredHospital, Melbourne, Australia; Monash
Heart, Melbourne, Australia; Royal Melbourne
Hospital, Melbourne, Australia; University of
Melbourne, Melbourne, Australia; Monash
University, Melbourne, Australia.

QOutcome

A ] Primary endpoint: change in LVEF at baseline

and six-months by treatment arm.

25

+18.3%

Catheter ablation Medical rate control

s

Catheter ablation lesion set in left atrium:
Pulmonary vein and posterior wall isolation

Roof line

T
*

Inferior line
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mry and secondary endpoints Catheter ablation Medical rate control Comparison between
(n=33) (n=33) treatment arms
Baseline 6 months Baseline 6 months Mean Difference P value*

i e int
N L7 TP 3552377 [ H14065.155

Secondary endpoints

LVEF (echocardiography) (%) 350+98 527+119° |348+437 437+ 127 | +1.5(+1.6,+13.5)

LV end systolic volume (ml/m®) 795+333 553+305" |763+272 682263 |-161(-277,-4.5) 0.0075
LV end diastolic volume (ml/m°) 114 40 106 33" 113+£32 109 +39 -2.1(-14.5,+104) |0.74
LA volume (ml/m’) 544160 [4342133° |539x189 [556=146 |-134(-204,-65 | 0.0003
LV stroke volume (ml/m’) 349+127 505+101° | 386125 405+ 148 -16.1(-27.7,-4.45) | <0.0001
Average NYHA Class 2552062 1332048 | 245+056 206+050° | -0.82(-1.13,-0.51) | <0.0001
BNP (log[ng/L]) 234038 18420370 | 227043 214056 | -0.38(-0.65,-0.11) |0.0063
BNP (ng/L)" 266 +210 9B =77 256 + 208 247197 00131
6 minute walk test distance (m) 491 £ 147 546+ 82 489 + 132 518+ 119" +27 (-28,+79) 0.34
SF-36 Physical component scores 416116 485 + g_zg 388+104 446+112° 1.3(-39,+6.5) 0.62
SF-36 Mental component scores 4912106 533277 503+112 529:89 16(-3.1,+6.3) 0.49

Results

Comparison within each group (LGE positive vs LGE negative)
Patients undergoing catheter LGE positive LGE negative Mean difference
ablation (n=36) (n=14) (n=22)

Baseline LVEF 32.1+87% 31.7+94% 0.4% (-5.9,%, 6.8%)
6 month LVEF 437£112% 540+£85% +10.3% (3.3%, 17.0%) 0036
Change in LVEF from baseline +11.6+103% | +223+113% | +10.7% (3.2%, 18.3%) 0069
LVEF 250% at 6 months (%) 29% (4) 73% (16) 44.2% (10.7%, 66.1%) 0093
Improvement in LVEF by 215% 29% (4) 53.29 (20.2%, 73.3%

Patients undergoing medical rate LGE negative
control (n=30)

Baseline LVEF | 290+£78% | 368x70% 7.7% (2.1%, 13.3%)

6 month LVEF | 338+73% 393+98% . -1.0% %)

Change in LVEF from baseline | +48+85% | +29:98% . | %, 9.7%)

'LVEF 250% at 6 months (%) | 0% 10% 2 10% (-25%, 33%)

Improvement in LVEF by >15%

Comparison between treatment arms (catheter ablation and medical rate control)
LGE positive 95% CI P value
-1.5%, 15.0%
-3.9%, 54.7%

LGE negative
Change in LVEF from baseline . 13.1%, 26 4%
LVEF 250% at 6 months (%) 30.0%, 80.4%
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Results

Change in absolute LVEF from baseline (%)

patients following catheter ablati LGE and ALVEF following catheter ablation
P=0.0069
30 50
Mean difference = +10.7%
95% C1(3.2%, 18.3%) ° R=-0.67
i p=0.0094

+22.3%

+11.6%

Change in Absolute LVEF from Baseline (%)

0 | -

LGE positive LGE negative

Focused Update of the
AHA/ACC/HRS Atrial Fibrillatio
Guideline Jan 2019

NOAC recommended over warfarin except in moderate
mitral stenosis and prosthetic valve patient( Class |, LOE A)

Renal and hepatic function need to be tested before
initiating NOAC treatment and yearly thereafter ( Class |,
LOE B)

In AF patients with a CHA,DS,-VASc score 22 in men or 23
in women and a creatinine clearance <15 ml/min or who
are on dialysis, it is reasonable to use warfarin or apixaban
for oral anticoagulation (COR lla, LOE B-NR).

Percutaneous left atrial appendage occlusion may be
considered for at-risk AF patients with AF at increased risk
of stroke who have contraindications to long-term
anficoagulation (COR lib, LOE B-NR).
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Focused Update of the
AHA/ACC/HRS Atrial Fibrillatio
Guideline Jan 2019

= AF catheter ablation may be reasonable in
symptomatic patients with heart failure and a
reduced ejection fraction to reduce mortality and
heart failure hospitalizations (COR llb, B-R).

= |n atf-risk AF patients who have undergone coronary
artery stenting, double therapy with clopidogrel and
low-dose rivaroxaban (15 mg daily) or dabigairan
(150 twice daily) is reasonable to reduce the risk of
%eeding as compared to friple therapy (COR lla, B-

= Weight loss combined with risk factor modification is
recommended for overweight and obese patients
with AF (COR I, LOE B-R).

Thank you
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