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Emokotnon KoAmkng Mapuapuync (AF) 4P carpiome

B AF €ival n TTIo KoIvh Jop®n appubuiac Kain
guXvoTNTA EJEAVIONC TNC AUCAVETAI JE YPYOPOUC
puBuouc!

B AF uttohoyileTal oTI TTapouaiddeTal oto 1% to 2% Tou
VEVIKOU TTAnBucuou?

B H ouxvotnTa eugaviong Tng AF augnenke 13% oTig
TeAeuTaieg 2 SekaeTieg!

m [1avw atTo 6 ekaTodHUpIa EupwTTdiol £€Xouv KATTOIA
Hoper AF'

AF = atrial fibrillation.
1. The Task Force for the Management of Atrial Fioillation of the Euroesan Society of Cardiclogy (ESC). Ew Heart J. 2010;31:23560-2420,
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Wi Atrial Fibrillation
Demographics by Age

U.S. population Population with AF
x 1000 x 1000

30,000 — Population with
atrial fibrillation

U.S. population

<5 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55-
9 14 19 24 29 34 39 44 49 54 59

Adapted from Feinberd™ Age, yr
www.theafcenter.com




persistent AF

Term Definition
Paroxysmal AF e AF that terminates spontaneously or with intervention within 7 d of onset.
e Episodes may recur with variable frequency.
Persistent AF e Continuous AF that is sustained >7 d.
Long-standing e Continuous AF >12 mo in duration.

Permanent AF °

The term “permanent AF” is used when the patient and clinician make a joint
decision to stop further attempts to restore and/or maintain sinus rhythm.
Acceptance of AF represents a therapeutic attitude on the part of the patient
and clinician rather than an inherent pathophysiological attribute of AF.
Acceptance of AF may change as symptoms, efficacy of therapeutic
interventions, and patient and clinician preferences evolve.

Nonvalvular AF °

AF in the absence of rheumatic mitral stenosis, a mechanical or bioprosthetic
heart valve, or mitral valve repair.

AF indicates atrial fibrillation.




Classification of AF

Terminology Clinical features

Initial event (first Symptomatic Rhythm/Rate
detected episode) Asymptomatic
Onset unknown

Paroxysmal Spontaneous termination ~ Rhythm
<7 days and most often Control
<48 hours

Persistent Not self-terminating Rhythm or

Lasting >7 days or prior Rate control
cardioversion

Permanent Not terminated Rate Control
(‘accepted’) Terminated but relapsed
No
cardioversion attempt




Cardioversion

* Cardioversion is performed as part of a
rhythm-control treatment strategy

* There are two types of cardioversion:
electrical (ECV) and pharmacological (PCV)

* Cardioversion of AF is associated with
increased risk of stroke in the absence of
antithrombotic therapy.




Likelihood of Spontaneous Conversion
of Atrial Fibrillation to Sinus Rhythm

AF duration n Conversion

<24 h 292 73%

24 -72h 64 45%

Danias J Am Coll Cardiol. 1998;31:588-92




Prevention of Thromboembolism
wﬂk_A_,,x/ﬂkA w

& With AF or atrial flutter for 248 h, or unknown duration,
anticoagulate with warfarin for at least 3 wk before and 4
wk after cardioversion (Class I)

@ With AF or atrial flutter for =48 h or unknown duration,
requiring immediate cardioversion, anticoagulate as soon
as possible and continue for at least 4 wk (Class I)

@ With AF or atrial flutter <48 h and high stroke risk, IV
heparin or CMVWH, or factor Xa or direct thrombin inhibitor,
is recommended before or immediately after cardioversion,
followed by long-term anticoagulation (Class I)

@ With AF or atrial flutter <48 h and low thromboembolic risk,
IV heparin, LMWH, a new oral anticoagulant, or no
antithrombotic may be considered for cardioversion (Class
b))

tients with AF or atrial flutter of 48 hours’ duration or
or when duration of AF is unknown, anticoagulation with

. : . lla C
an, rivaroxaban, or apixaban is reasonable for at least 3
ore and 4 weeks after cardioversion.
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Recommendations for anticoagulation pericardioversion

Recommendations

For patients with AF of 48 h duration or longer. or when the duraticn of AF is unknown, OAC therapy (INR 2.0-3.0) is
recommended for at least 3 weeks prier to and for 4 weeks after cardioversion, regardless of the mathod (electrical
or oralfiv. pharmacological).

For patients with AF requiring immediate/emergency cardioversion because of haemodynamic instabilicy. heparin (iv.
LUFH bolus followed by infusion, or weight-adjusted therapeutic dose LMVWH) is recommended.

Anticoagulation — Peri-cardioversions

Recommendations for prevention of thromboembolism in non- 54,63
valvular AF — peri-cardioversion

Recommendations 63

For patients with AF of =48 h duration, or when the duration of
AF is unknown, OAC therapy (e.g. VKA with INR 2-3

or dabigatran) is recommended for =3 weeks prior to and for
=4 weeks after cardioversion, regardless of the method
(electrical or oral/i.v. pharmacological).

54,63

42

In patients with risk factors for stroke or AF recurrence, OAC
therapy, whether with dose-adjusted VKA (INR

2-3) or a NOAC, should be continued lifelong irrespective of
the apparent maintenance of sinus rhythm following
cardioversion.

42

@ -

www.escardio.org/guidelines i:1 iélgﬁyeo%-g
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for 4 weeks or lifelong (if risk factors are present).

If thrombus remains on repeat TOE, an alternative strategy (e.g. rate control) may be considerad.

For patients with AF duration that is clearly <48 h and no thrombo-embolic risk factors, i.v. heparin or weight-
adjusted therapeutic dose LMWH may be considered peri-cardioversion, without the need for post-cardioversion oral
anticoagulation.




Updated EHRA practical guide for use of the non-VKA oral anticosgulants

Need for cardioversion
(electrical or medical)

- Ingquire patient about adherence to NOAC intake.
= Make note about patient answer in the chart.

\ v

| Desmed well-adherent | | Doubt about adherence or
doemad high.risk for left

If TOE detects strial thrombus: postpone CV after longer period of anticoagulation, with repeat TOE
(No data on best strategy: comverting to (heparin + ) VKA OR continuation of NOAC (triats ongoing) )

¥

Cardlowvert

¥

Continue NOAC for &t beast 4 weeks (longer based on CHA, DS -VAST)

Figure 8 Cardioverson work-flow in AF patients rreated with NOAC, depending on the duration of the arrhythmia and prioranti cosgulation.




Cardioversion
[~ Haemodynamic nstability Recent Onset AF

yes

electrical

phamacological

Structural heart disease

v v
Intravenou s Pill-in-the
Ibutilid e* flecainide pocket

Intravenous

Electrical Intravenous vernakalant® propafenone (high dote oralf
cardioversion amiodarone vernakalant flecainide

‘ propafenone
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Drugs

Quinidine
Procainamide
Disopyramide

Drugs

Lidocaine
Phenytoin
Mexiletine

. Amiodarone

Sotalol
Ibutilide
Dofetilide

Flecainide
Propafenone

. Verapamil
Diltiazem

Moricizine

. Adenosine

Digoxin



http://en.wikipedia.org/wiki/Flecainide

Pharmacological Cardioversion

Recommendations for pharmacological cardioversion of recent-onset AF

Recommendations

When pharmacological cardioversion is preferred and there is
no or minimal structural heart disease, intravenous flecainide,
propafenone, ibutilide, or vernakalant are recommended.

In patients with AF =7 days and moderate structural heart
disease [but without hypotension <100 mm Hg, NYHA class Il
or IV heart failure, recent [<30 days] ACS, or severe aortic b
stenosis] ntravenous vernakalant may be considered.
Vernakalant should be used with caution in patients with NYHA
class I-1l heart failure.

Intravenous vernakalant may be considered for cardioversion of
postoperative AF =3 days in patients after cardiac surgery.

IIb
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Pharmacological cardioversion
J\AMA_/\ J\AA._/\L/\_,

@® Flecainide, dofetilide, propafenone, and IV
ibutilide are useful for cardioversion of AF or
atrial flutter, provided contraindications to the
selected drug are absent (Class |)

® Amiodarone is reasonable for
Fharmacologucal cardioversion of AF (Class

@® Propafenone or flecainide (“pill-in-the-pocket”)
to terminate AF out of hospital is reasonable
once observed to be safe iIn a monitored
setting (Class lla)

PrAacriceE (GUIDELINE A A

2014 AHA/ ACC/HRS Guideline
for the Mianagcement of Patients
Withh A trial Fibrillation:
Fxecutive Summanry

Circulation zo0o14:130:2071-2104.




Table 12 Drugs and doses for pharmacological conversion of (recent-onset) AF

Drug

Dose

Follow-up dose

Amiodarone

5 mglkg iv. over |

50 mgh

Phlebitis, hypotension, Will slow the ventricular rate. Delayed

AF conversion to sinus rhythm,

2 mglkg iv. over
|0 min,
or

200-300 mg pa.

NI

Nat suitable for patients with marked structural heart
disease; may prokong QRS duration, and hence the QT
interval; and may inadvertently increase the ventricular rate
due to conversion to atrial flutter and |:| conduction to the
ventricles.

| mg i.v. over
0 min

| mg iv.over |0 min after
waiting for |0 min

Can cause prolongation of the QT interval and torsades de
paintes; watch for sbnormal T-L waves or (T prolongation.
Will slow the ventricular rate.

2 mglkg iv. over
|0 min,
or

450600 mg pa.

Nat suitable for patients with marked structural heart
disease; may prokong QRS duration; wil slighdy slow

the ventricular rate, but may inadvertently increase the
ventricular rate due to conversion to atrial flutter and ||
conduction to the ventricles.

3 mglkg iv. over

10 miim

Second infusion of 1 mg'kg i
ower |0 min after| 5 min rest

S0 far onty evaluated in dinical trials; recently approved, 8%




FLECAINIDE

Approximately half of the responding patients convert within 3 h of the oral

dose or within 1 h of the initial infusion time.

The single loading oral dose of flecainide (200-300mg) has a conversion rate of
50-60% at 3 h and 75—-85% at 6-8 h.

Very effective antiarrhythmic drug for the pharmacologic conversion of a patient with

AF of short (<24 hours) duration, rarely effective for termination of atrial flutter or

persistent AF.

Intravenous flecainide (2 mg/kg over 10 min) acutely reverts recent onset AF in 67 to

92% of patients within six _hours and is more effective than procainamide, sotalol

propafenone, and amiodarone

Aliot et al. Europace (2011) 13, 161-173




PROPAFENONE

Significantly more effective in paroxysmal as opposed to
persistent AF

Not suggest using propafenone in patients with structural

heart disease, particularly those with left ventricular

?{stolic dysfunction and those with coronary artery
isease

Within a few hours, expected convertion rates was 41-
91% after i.v, time 30 min-2h.

Oral propafenone can be given as a large dose of 450 to
600 mg, conversion 2-6h.

ESH 2010



IBOUTILIDE

Available only as an intravenous preparation (1 mg over 10
minutes and potentially repeated once after 20 minutes)

Prolong repolarization and the QT interval

In patients with structural heart disease (but without heart
failure).

The acute AF conversion rate is 28 to 51 %

Arrhythmia conversion occurred within a mean of 27 to 33
minutes after the start of the infusion

Do not use ibutilide in combination with other
antiarrhythmic medications

ESH 2010
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oturned to baseline




Cumulative success rate (%)
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DOFETILIDE

Primarily been studied for the medical conversion of
persistent AF

Its principle use is to help maintain sinus rhythm, rather than
to be used for cardioversion.

Successfully in patients with structural heart disease

Rarely used solely for the purpose of cardioversion, prior to
anticipated DC cardioversion

SAFIRE-D study, 500 pg twice daily, incidence of torsade was
1.2 percent

Safire —D study, Circulation,2000




AMIODARONE

Cardioversion with either intravenous or oral amiodarone is not
particularly effective and occurs several hours later than with
flecainide, propafenone, ibutilide, and vernakalant

Intravenous amiodarone may be more effective in converting AF
after it has been given for hours and days

Oral amiodarone requires long-term loading and is effective in
converting about 25% offpatients with persistent AF to sinus
rhythm after six weeks of loading

Have value before cardioversion in patients who will receive the
drug long term for maintenance and may be considered as
adjunctive therapy to increase the likelihood of successful
cardioversion in patients who are known to be refractory to
electrical cardioversion or in those in whom there is a concern
about early relapse

VIETTI,Int.J.Card,1992



dappakoAoyikn Kapdio-avaragn 4P carpiome

1. PdpuaKa ywpic Kauia dpdon |
Digoxin Kapia dpaon
Verapamil Kapia dpaon

One study: placebo versus 2 dosages of sotalol:
conversion rates 14%, 11%, 13% (ns).

metoprolol, atenolol, carvedilol, bisoprolol, propranolol,

B timolol and esmolol: no effect/no reports

‘EAAENYN OTOIXEILOV

2. Pdpuaka pe amrodedeiyugvn opdon 7

DAAF brial group: (1287) Eur Heart J, 18, &43-54.
Jordasns L, ot al: (1597) Euwr Heart JJ, 18, 843-8.
Blamconl L, et ak {1927 AmiJ Cardiol, B2, S84-8
Suflom MY, etak (12520 Am J Cardlol, 3, 82350
Piadia EV, et al: {15520 Am J Cardiol, 3, 5255,

W | BOARDOF DRECTORS PRESENTATION | MASDAS: CRME | TEX COM | VWAWCARDIONE COM | Corsungidyst ok (Geiaiel Muticenter Shudy Gp 133500 Am Hear J, 1239, T35-42.
Ferngvist H: (1981] Ann Ciin Res, 13 Suppd 30, 8572




Flecainide is highly effective
in the acute cardioversion of AF

Meta-analysis of acute conversion of AF studies

Conversion rate No. of studies

Quinidine 11-86% (n=6)
Procainamide 63% {n=1)
Disopyramide 23% (n=1)
Flecainide 52-95% (n=8)
Propafenone 6-91% (n=15)
Amiodarone 25-92% (n=86)
Sotalol 8-52% (n=3)
Ibutilide 10-49% (n=3)
Control treatment 0-76% (n=23)

McNamara et al., 2001




Vernakalant — Mnxaviouoc Apaonc 4¢P carpiome

N AvtioppuBuikog napayovtog mou Spa eKAEKTIKA OTOUC KOATIOUC yLa vl
TMOPATELVEL TNV KOATILKA avepeBilotoTnTa Ko va emiPpaduvel Ttnv
Y WYLLOTNTO TWV WOEWV HE CUXVO-EEQPTWLEVO TPOTIO

B H sxlektikny bpaon otouc koAouc anodelyTnke o Mpo-KAWIKES UeAETEC oo urthpée:
B AmokAEWOPOC Twv oUuykKEKpLpevwy ly  and |, peEvpaTwy Kohiou oToug koAmoug
B Xpovo ko Hhextpo — efapTwpevog amokhelgpoc peupdtwy Natplou EMKEVIpWYEL TNV Opaar
Tou dappaxou ong ulnhec kapdlakes CUXVOTNTES
B MoAAamAoc amokAewopoc kavaduwv K and Nat oe ohec tic daoewg tou duvapuko
dpaonc Twv KoArwy

B AmokA£lopog Twv OPLpwy pevpatwy vatpiou |,

B Kota v koAdrukn poppoapuyr), 0 armokAswopoc twv dtavAwv vatpiou mou efopratal amo
TN CUYVOTNTO KoL TNV Taon eonwalel mepaitepw tn Spacn touv Gapudkou mpoc Tov
TAXEWE EVEQYOTIOLOUEVO KO LEPIKWC EKTTOAWUEVO KOATILKO LOTO Qo OTL TIpoC TNV
ducodoyikwe moAwpevn kowkia mou ytuna o yapnAotepouc kapdliakouc puBuouc.

B Meiwon e emavortoAwaonc TwY KOWLWY TTOU TPOKOAEITON o TOV QIOKAELOUO pEUUATWY
Kohlou o KoLhieg

B OLeoTaopeveE EMEPACELS OTOUC KOAMOUC CUVOUQOUEVEC LE QTOKAELONO OWILLWY PEULATWY
VOTpLOU amobEKVUEL TO Yapunid npo-appubukd doptio tne Bepvakahaving

L} | BOARDOF DRECTORS PRESENTATION | MASDEDS CRME | T2 COM | WAWWCARDIOME COM | CONFIDENTIAL | W&RCH 015




Zuvoyn kAwvikmv usAstinv (maanc 3) Q CARDIOME

ACT | and ACT Ill: Tayeia avarain KM pe Vernakalant? 0 CARDIOME

atients
acebo/Control

ATtroteNTa: ZuvoMika oToiyeia amro ACT | and ACT III"'Q CARDIOME

115

BMeoog xpovog avaragng: 10 AeTrTd a1mo Tnv evapgn (AFL: N=9)
NG 11¢ d60N¢ '

| (AFL: N=4)
WM2T70 97% TWV ATTOKPIVOHEVWY OTnV vernakalant, o
OTABEPOC PAEPOKOUPBIKOC pUBHOC DlaTnPERBNKeE yia NA
TOUAGXIOTOV 24 WPEC

68

(amiodarone)

1. EU Summary of Product Characteristics, BRINAVESS, MSD, 2010.
¥ | BOARDOF DIRECTORS PRESENTATION | MASDAD CRME | TSX COM | VAWWCARDIONE COM | CONFIDENTIAL | WRCH 2013

AF = afrial fibrillation

1. Roy D et &l Circulzbion. 2008;117-1518-1525; 2. Pratt CM et al. Am J Cardiol. 2010, 1081277 -1283; 3. Kowey PR et al. Gire Amhythmia Blectrophysiol.

2000, 2652650, 4. Stiell 1G et al. Am Heart J. 2010;152:1085-1101; 5. Camm AJ et al JAm Coll Cardiol. 2011,57:313-221.
12 | BOARDOF DIRECTORS PRESENTATION | MASDAL CRME | THX COM | WAWWCARDICMECOM | COWFIDENTIAL | MWARCH 2013




Vernakalant: Incidence of Hypotension and o CARDI OME
Ventricular Arrhythmia During the First 2 Hours'

Placebo (%) Vernakalant (%)

Hypotension

All patients 51
Patients with CHF 4.7
-Serious/discontinuation 0
Patients without CHF 52
Ventricular arrhythmia
Patients with CHF= 1.6
Patients without CHF 3.6

CHF = congestive heart failurs
*These arrythmias typically presented as asymptomatic, monomorphic, non-sustained (average 3-4 beats) ventricular tachycardias

15381 Semwiviary of-Frodsct Gharastens bo sHBREAYESS, MSDE 10, wadw CARDIOME COM | COMFIDENTIAL | WG 2003



AvtevOEeifeLc
TTERQEUNTEMCFic OTIN OO TIKE) CuUCrice

ACBEVEIC I ooBapn OTEVWON TNE GOPTNG, QTBEVEIC I TUOTOMKN QpPTNPIAK TTETT
< 100 mm Hg ko aoBeveic pe kapdiakn avemrapkeid karnyopiac NYHA I kar NYHA IV

AotBeveic Pe Taparterapévo didotnua QT arnv apyIkn katdotaon (un dlopBwpévo
> 440 msec), f copapn ppadukapdia, duaheroupyia Tou EAEROKopBoU 1 BEUTEPOU

PaBpoU Kol TpiTou Padpol Kapdiako aTOKAEITNO UE aTroudia Buatodorn.
Xpnomn evOoQAERIWV avTIdpPUBLIKWY TTOU EAEYYOUV TO pUBPO (Katnyopia | Kal

katnyopia 1) evioc 4 wplov TRV, KaBuC Kal TIC TIPWTEC 4 WPEC PETd, TN XOpnynan Tou
- 0000000_0_0__"]

OFu areaviaio guvDpopo (Trou TEpIAapBAvE! EREPayUa Tou Huokapdiou) EVIOg Twv
TeEAEUTaIWY 30 nuepwv.




Recormmrendatiomns for direct currenmnt cardiowse rrsicomn

Reocomumeeaendaticoms

Frnmmediate TNCC is reoocmmirmeanded
when a rapid vemoricular rate

dizes ot respond promipcly o
piharmacological measwres in patisncs
with AF and ongoing myocardial
ischaamia. sympoomatic hypotensiom.
angina. or heart failurea.

Frnmmediate TNCC is reoocmmirmeanded
for patiencs with &AF imvolving pre-
axcicatiomn when rapid @mchycardia or
hacsmodiymamic instabilicy is presemt
Hlecoive DO should bBe considersd
im order oo Infciane a long-term
rfpthm conorol managormentc

stravegy for patients wich AR

Prrae-treatrmssnit with amiiodiamome,
flecainide, propafencne. ibutilide,
or sotalol shauld be comsidermed

oo anhance success of CHCOC @nd
prevanc rescurment A

Repesated [DCC may be comnsidaeraed
im highly symmpoomatbc patientcs
refracoory o other therapy:
Pre-toreatrmsant with B-blocks=rs,
diltiarerm ocr waraparmil may ba
considered for race conool. althowugsh
the efficacy of these agents in
enmnhancing suoccess of DT or
prevenuimng =arly recurremnce of AF s
umcarcain.

O i=s oonoraindicaced in pacients
with digitalis tooicity:




*Anticoagulation should
normally be continued for 4
weeks after a cardioversion
attempt except when AF is
recent onset and no risk factors

are present.
Long-term OAC if stroke
risk factors and/or risk of
AF recurrence/presence of




D.C.CARDIOVERSION

The overall immediate success rate of DC cardioversion is greater
than 90 %

Commonly performed procedure with a high success rate and a low
complication rate when performed by experienced clinicians.

Synchronized DC cardioversion Biphasic shock should be performed
while the patient is under the influence of procedural sedation

Anteroposterior placement of electrodes more effective than
anteriolateral.

Arrhythmic complications — Bradyarrhythmias are occasionally seen
after DC cardioversion; ventricular tachyarrhythmias are rare.

1-2% risk of thrombo-embolism

ESH 2010



RECURRENCE after DCC

e |Immediate, within the first Age
few minutes  AF duration before DCC

* Number of previous reccurences

e Early, during the first five days  * LA size, LA function

* Presence of Coronary
disease,pulmonary,mitral disease

e Atrial ectopic beats

e Late.

The recurrence rate of AF is high, particularly without maintenance antiarrhythmic therapy

DC cardioversion may be repeated if AF recurs acutely in patients who have not been
pretreated with antiarrhythmic therapy

The combination of an atrioventricular (AV) nodal blocker plus intravenous loading with
amiodarone, ibutilide, oral flecainide, sotalol, or propafenone may restore SR
pharmacologically

Less than 14 % of patients remain in SR for a prolonged period after a third cardioversion

Tieleman,et all,) Am CollCard,1998 Bertaglia, Eur Heart J 2002




Advantages and Disadvantages

Electrical
e More effective (90%)

* Quick
* One procedure with
TEE

e Cardioversion itself
safe

Pharmacological
Works well for recent onset

Avoid sedation

Screen for a
proarrhythmic response

AF may convert to atrial
flutter, permit rapid one-
to-one AV conduction,
class IA,IC



CONCLUSIONS |

* Direct current cardioversion is the primary
conversion strategy

* Pretreatment with amiodarone, flecainide,
propafenone, ibutilide, or sotalol should be
considered to enhance success and prevent
recurrent AF




CONCLUSIONS i

When pharmacologic therapy is preferred to
electrical cardioversion

* For those without structural heart disease:
Intravenous flecainide or propafenone or
vernakalant or ibutilide

A single, high oral dose of flecainide or propafenone
may be considered

* For those with structural heart disease,

intravenous amiodarone is preferred






