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Management of Atrial Fibrillation
Focus of 2012 Update

—

e Anticoagulation risk stratification

e Use of novel oral anticoagulants (NOACSs)

e Left atrial appendage occlusion/excision

e Pharmacological cardioversion (vernakalant)

e Oral antiarrhythmic therapy (dronedarone, and
short term therapy)

e Left atrial catheter ablation

in Heart Journal 2012;33:2719-2747 - @
10i:10.1093/eurheartj/ehs253

EUROPEAN
SOCIETY OF

www.escardio.org/guidelines
CARDIOLOGY =



Opportunistic Screening

Recommendations for screening AF

Recommendations

Opportunistic screening for AF In
patients 265 years of age using
pulse-taking followed by an ECG is
recommended to allow timely
detection of AF.

3Class of recommendation. tlevel of evidence.
AF = atnal fibrillation; LoE = level of evidence.
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Score de risco
tromboemboadlico
na FA

Lip G, Miguwlaat B, Fisters R, Lane DA, Crijns HL Refining clinical risk stratifica-
tion for predicting stroke and thromboembelism in atrial fibrilation wing a
novel risk factor-based approach: the Euro Heart Survey on atrial fibrillation
Chest 2010137263 372

Table 8 CHA,;DS;VASc score and stroke rate

‘Major’ risk factors ‘Clinically relevant non-major*
risk factors

Heart failure or moderate to
savere LV systolic dysfunction
(e.g. LY EF =40%)

Previous stroke, TIA,

or systernic embalism > ) '
Hypertension - Diabetes mellitus

Age =75 years Female sex - Age 6574 years
Vascular disease”

Congestive heart failura/LV dysfunction I

Hypertansion |

Age >75 2

Diabsates mellicus |

Sroke/TIAthrombo-ambolism 2

Yascular disease? |

Age 6574 |

Sex category (ie. female sex) I

Maximum score 9

CHA,DS,-VASc Patients (n=7319) Adjustad stroke
score rate (%/year)®

| 412 1.3%

2 1230 22%

3 1730 1%

4 1718 4.0%

5 I159 6.7%

& &79 9.8%

7 294 96%

a g2 6.7%

9 14 |5.2%




CHA,DS,-VASc na redefinigdo da estratificagao do risco
de AVC em doentes com valores de CHADS, entre 0 e 1

100%

98%

96%

94%

Percentagem de doentes livre de
AVC/Tromboembolismo

92% ==

—— CHA,DS,-VASc = 0
CHA,DS,-VASc = 1
CHA,DS,-VASc = 2
CHA,DS,-VASc = 3
CHADS,= 0

1 year follow-up

=
T
0

|
100

|
200

|
300

Person- Events  Stroke rate
years (95%¢Cl)
CHADS, score 0-1 40,272 1,405 3.49 (3.31-3.68)
CHA,DS,-VASc =0 6,919 58 0.84 (0.65-1.08)
CHA,DS,-VASc =1 8,880 159 79 (1.53-2.09)
CHA,DS,-VASc =2 11,863 435 3.67 (3.34-4.03)
CHA,DS,-VASc =3 11,473 660 5.75 (5.33-6.21)
CHA,DS,-VASc = 4 1,137 93 8.18 (6.68-10.02)
CHADS,; score = 0 17,327 275 59 (1.41-1.79)
CHA,DS,-VASc=0 6,919 58 0.84 (0.65-1.08)
CHA,DS,-VASc =1 6,811 119 75 (1.46-2.09)
CHA;DS,-VASc =2 3,347 90 2.69 (2.19-3.31)
CHA,DS,-VASc =3 250 8 3.20 (1.60-6.40)
CHADS, score = 1 22,945 1,130 4.92 (4.65-5.22)
CHA,DS,-VASC = 1 2,069 40 93 (1.42-2.64)
CHA,DS,-VASc =2 8,516 345 4.05 (3.65-4.50)
CHA;DS,-VASc = 3 11,223 652 5.81 (5.38-6.27)
CHA,DS,-VASc =4 1137 93 8.18 (6.68-10.02)

os doentes de verdadeiro baixo risco

Mesmo em doentes categorizados com “baixo risco” utilizando um valor de
CHADS,=0, o valor de CHA,DS,-VASc aumentou de forma significativa o valor
preditivo apenas de CHADS, e um valor de CHA,DS,-VASc=0 poderia identificar

Olesen et al Thromb Haemost. 2012 107(6):1172-9




Anticoagulation - General
e ———————

Recommendations for prevention of thromboembolism in non-

valvular AF - general

Recommendations

Class Level

A

Antithrombotic therapy to prevent thromboembolism is recommended
for all patients with AF, except in those patients (both male and
female) who are at low risk (aged <65 years and lone AF), or with
contraindications.

The choice of antithrombotic therapy should be based upon the
absolute risks of stroke/thromboembolism and
bleeding and the net clinical benefit for a given patient.

The CHA,DS,-VASCc score is recommended as a means of assessing
stroke risk in non-valvular AF.

Female patients who are aged <65 and have lone AF (but still have a
CHA,DS, VASc score of 1 by virtue of their gender) are low risk and
no antithrombotic therapy should be considered.
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70,71

Dabigatran (RE-L

Rivaroxaban (ROCKET-AF)*

Apixaban (ARISTOTLE)*

Drug characteristics

Study characteristics

Mechanism Oral direct thrombin inhibitor Oral direct factor Xa inhibitor Oral direct factor Xa inhibitor
Bioavailability, % 6 60-80 50

Time to peak levels, h 3 3 3

Half-life, h 12-17 5-13 9-14

Excretion 80% renal 2/3 liver, 1/3 renal 25% renal, 75% faecal

Dose 150 mg b.i.d. 20 mg o.d. 5mgb.id.

Dose in renal impairment | 110 mg b.i.d. 15 mg od. (if CrCl 30-49 mL/min) | 2.5 mgb.id.

Study design Randomized, open-label Randomized, double-blind Randomized, double-blind
Number of patients 18111 14264 18201
Follow-up period, years 2 1.9 1.8

Randomized groups

Dose-adjusted warfarin vs. blinded doses of
dabigatran (150 mgb.id., | 10 mg b.i.d))

Baseline patient characteristics

Dose-adjusted warfarin vs.
rivaroxaban 20 mg o.d.

Dose-adjusted warfarin vs. apixaban
5mgb.id.

Age, years 71.5 £ 8.7 (mean + SD) 73 (65-78) [median (interquartile | 70 (63-76) [median (interquartile range)]
range)]
Male sex, % 63.6 61.3 64.5
CHADS, (mean) 2.1 35 2.1
Outcomes (% per year)
Warfarin | Dabigatran |50 | Dabigatran [10 | Warfarin | Rivaroxaban Warfarin | Apixaban
(n=6022) | (n=6076) (n=6015) (n=7133) | (n=7131) (n=9081) | (n=9120)
(RR,95% Cl; (RR,95% Cl; (HR,95% ClI; (HR,95% ClI;
Pvalue) P value) P value) Pvalue)
Stroke/systemic embolism | 1.69 111 (0.66, 1.53 (091, 24 2.1(0.88,0.75-1.03; | 1.6 1.27 (0.79,0.66-0.95;
0.53-0.82; 0.74-1.11; P for non-inferiority P <0.001 for non-inferiority,
P for superiority | Pfor non-inferiority <0.001, Pfor P=0.01 for superiority)
<0.001) <0.001) superiority = 0.12)
(ITT)
Ischaemic stroke 12 0.92 (0.76, 1.34 (111, 1.42 1.34 (0.94;0.75-1.17; | 1.05 0.97 (0.92,0.74-1.13;
0.60-0.98; 0.89-1.40; P=0.581) P=042)
P=0.03) P=035)
Haemorrhagic stroke 038 0.10 (026, 0.12 (031, 0.44 0.26 (0.59;0.37-0.93; |0.47 024 (0.51,0.35-0.75;
0.14-0.49; 0.17-0.56; P =0.024) P <0.001)
P<0.001) P<0.001)
Major bleeding 3.36 3.11(0.93, 2.71 (0.80, 34 3.6 (P=0.58) 3.09 2.13 (0.69,0.60-0.80;
0.81-1.07; 0.69-0.93; P<0.001)
P=031) P=10.003)
Intracranial bleeding 0.74 0.30 (0.40, 023 (031, 0.7 0.5 (0.67;0.47-0.93; | 0.80 0.33 (0.42,0.30-0.58;
0.27-0.60; 0.20-0.47; P=0.02) P <0.001)
P<0.001) P <0.001)
Extracranial bleeding 2.67 2.84(1.07, 2.51 (0.94, - - - -
0.92-1.25; 0.80-1.10;
P=0.38) P=045)




Novos ACO:

Eficacia e seguranca

Comparable Primary Efflcacy
Endpoimts of Strolie or Systemic Emibolsm
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Anticoagulation — General (Cont..)
e e

Recommendations

In patients with a CHA,DS,-VASc score of 0 (i.e., aged <65
years with lone AF) who are at low risk, with none of the
risk factors, no antithrombotic therapy is recommended.

In patients with a CHA,DS,-VASc score 22, OAC therapy with:
* adjusted-dose VKA (INR 2-3); or
« a direct thrombin inhibitor (dabigatran); or
 an oral factor Xa inhibitor (e.g., rivaroxaban, apixaban)?
.... Is recommended, unless contraindicated.

In patients with a CHA,DS,-VASc score of 1, OAC therapy with:
» adjusted-dose VKA (INR 2-3); or
» a direct thrombin inhibitor (dabigatran); or
 an oral factor Xa inhibitor (e.g., rivaroxaban, apixaban)®
.... should be considered, based upon an assessment of the risk
of bleeding complications and patient preferences.

d = pending EMA/FDA approval — prescribing information is awaited

‘doi:10.1093/eurheartj/lehs253 SUROIEA
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Anticoagulation - General

Recommendations for prevention of thromboembolism in non-

valvular AF - general

Recommendations

When patients refuse the use of any OAC (whether VKAs or
NOACSs), antiplatelet therapy should be considered,

using combination therapy with aspirin 75—100 mg plus lla
clopidogrel 75 mg daily (where there is a low risk of bleeding)
or — less effectively — aspirin 75325 mg daily.

sart Journal 2012;33:2719-2747 - @
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Anticoagulation - NOACs

Recommendations for prevention of thromboembolism in non-

valvular AF - NOACs

Recommendations

When adjusted-dose VKA (INR 2-3) cannot be used in a patient with
AF where an OAC is recommended, due to difficulties in keeping
within therapeutic anticoagulation, experiencing side effects of VKAS,
or inability to attend or undertake INR monitoring, one of the NOACs,
either:

» a direct thrombin inhibitor (dabigatran); or

- an oral factor Xa inhibitor (e.g., rivaroxaban, apixaban)d
... isrecommended.

Where OAC is recommended, one of the NOACSs, either:

- a direct thrombin inhibitor (dabigatran); or

- an oral factor Xa inhibitor (e.g., rivaroxaban, apixaban)d
... should be considered rather than adjusted-dose VKA (INR 2-3) for
most patients with non-valvular AF, based on their net clinical benefit.

Class | Level

“Apixaban (pending approval EMA and FDA approval): prescribing information is awaited «

art Journal 2012;33:2719-2747 -
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Recommendations Class | Level

Where dabigatran is prescribed, a dose of 150 mg b.i.d. should be
considered for most patients in preference to 110 mg b.i.d., with the
latter dose recommended in:
- elderly patients, age = 80 lla
« concomitant use of interacting drugs (e.g. verapamil)
« high bleeding risk (HAS-BLED score 23)
« moderate renal impairment (CrCl 30—49 mL/min).

Where rivaroxaban is being considered, a dose of 20 mg o.d. should be
considered for most patients in preference to
15 mg o.d., with the latter dose recommended in: lla
» high bleeding risk (HAS-BLED score 23)
« moderate renal impairment (CrCl 30—49 mL/min).

Baseline and subsequent regular assessment of renal function (by CrCl)
is recommended in patients following initiation of any NOAC, which
should be done annually but more frequently in those with moderate
renal impairment where CrCl should be assessed 2—-3 times per year.

NOACs (dabigatran, rivaroxaban, and apixaban) are not recommended
in patients with severe renal impairment (CrCl <30 mL/min).

art Journal 2012;33:2719-2747 - @
.1093/eurheartj/ehs253 EUROPEAN
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Bleeding risk ( significant >3)

Table 10 Clinical characteristics comprising the
HAS-BLED bleeding risk score

Letter| Clinical characteristic® Points awarded
H |Hypertension |
A Abnormal renal and liver | or 2
function (| point each)
5 |Stroke I
B |Bleeding I
L | Labile INRs | P'Fters R Lane DA. Niewhﬁ R, de Vos (B, Erijrs H Li? Gt A ,"N,” LEE.F-
E | Bderly (og ge =65 years) : 1T+errdh(l st I[HA‘:ELED; fo s mlﬂaar rsk of major bleedig i atr
firilation patients: The Euro Heart Suney. Chest 2010 March 18 [Epid
D |Drugs or alcohol {1 point each) | or2 s o g
Maximum 9 points BT o

“Hypertersion’ i defined as systolic blood pressure > 160 mmHg. “Abnormal
kidney function’ is defined as the presence of chronic dialysis or renal
transplantation or serum creatinine =200 wmolL. “Abnormal liver function” is
defined as chronic hepatic disease (e, cirrhosis) or bicchemical evidence of
significant hepatic derangement (eg. bilirubin =2 x upper limit of normal, in
association with aspartate aminotrans ferasefabnine aminotransferasels kaline
phosphatase =3 x upper limit normal, etc ) ‘Bleeding refers to previous bleeding
history andfor predisposition to bleeding, e g bleeding diathesi, anaemia, etc
“Labile INRs’ refers to unstablefhigh INRs or poor time in therapeutic range (.
< 80%). Drugsfalcohol use refers to concomitant use of drugs, such as antiplatelst
agents, non-stenoidal anti-inflammatory drugs, or alcohol abuse, etc

IR == intermational normalized ratio. Adapted from Pisters et al®



Anticoagulation - Bleeding

Recommendations for prevention of thromboembolism in non-

valvular AF - bleeding

Recommendations Class | Level
Assessment of the risk of bleeding is recommended when prescribing

antithrombotic therapy (whether with VKA, NOAC, aspirin/clopidogrel, or A
aspirin).

The HAS-BLED score should be considered as a calculation to assess bleeding
risk, whereby a score 23 indicates ‘high risk’ and some caution and regular
review is needed, following the initiation of antithrombotic therapy, whether with
OAC or antiplatelet therapy (LoE = A).

Correctable risk factors for bleeding [e.g. uncontrolled blood pressure, labile
INRs if the patient was on a VKA, concomitant drugs (aspirin, NSAIDs, efc.),
alcohol, etc.] should be addressed (LoE = B).

Use of the HAS-BLED score should be used to identify modifiable bleeding risks
that need to be addressed, but should not be used on its own to exclude patients
from OAC therapy (LoE = B).

The risk of major bleeding with antiplatelet therapy (with aspirin—clopidogrel
combination therapy and — especially in the elderly — also with aspirin
monotherapy) should be considered as being similar to OAC.

art Journal 2012;33:2719-2747 - EUROPEAN
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Anticoagulation = Peri-cardioversion

Recommendations for prevention of thromboembolism in non-

valvular AF — peri-cardioversion

Class | Level

B

Recommendations

For patients with AF of 248 h duration, or when the duration of

AF is unknown, OAC therapy (e.g. VKA with INR 2-3
or dabigatran) is recommended for 23 weeks prior to and for

=4 weeks after cardioversion, regardless of the method
(electrical or oral/i.v. pharmacological).

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.
an Heart Journal 2012;33:2719-2747 - i
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Choice of

Anti-coagulant

Atrial fibrillation

Yes

No (i.e. non-valvular AF)

Yes . .
< 65 years and lone AF (including females)
J,No
Assess risk of stroke
« Includes rheumatic valvular (CHA,DS,-VASc score)
AF, hypertrophic
cardiomyopathy, etc.
** Antiplatelet therapy with
aspirin plus clopidogrel, or —
less effectively — aspirin only, Oral anticoagulant therapy
may be considered in patients I |
who refuse any OAC —- - -
Assess bleeding risk (HA S-BLED score)
Consider patient values and preferences
i :
4 \l' i v v v
No antithrombotic therapy NOAC VKA

www.escardio.org/guidelines
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Left Atrial Appendage
occlusion

Example of a
polylobed LAA with
severe SEC and
the corresponding
pulsed Doppler of
LAA flows.

PROTECT AF (Watchman trial)

- 707 pts

- Non-inferiority to VKA on primary efficacy event rate
(stroke, cardiovascular death, systemic embolism)

- Higher rate of adverse effects in intervention group

Holmes DR, Reddy VY, Tur L0y Dashi 3K, Severt H, Buchbinder M, Mullin O,
Sick P. Percutaneous closure of the left atrial appendage versus wararin therapy
for prevention of strobe in patients with atrial fibrillatiore 3 randomised non-
inferiority trial Lomcet 2009374534 540



LAA Closure/Occlusion/Excision

Recommendations for LAA closure/occlusion/excision

Recommendations Class | Level

Interventional, percutaneous LAA closure may be considered
in patients with a high stroke risk and contraindications for Ilb B
long-term oral anticoagulation.

Surgical excision of the LAA may be considered in patients Ilb
undergoing open heart surgery.

art Journal 2012;33:2719-2747 - EUROPEAN
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A Randomized Active-Controlled Study a»
Comparing the Efficacy and Safety of Vernakalant
to Amiodarone in Recent-Onset Atrial Fibrillation

A. John Camm, MD,* Alessandro Capucci, MD,} Stefan H. Hohnloser, MD#
Chuistian Torp-Pedersen, MD,§ Isabelle C. Van Gelder, MD, 4] Brian Mangal, MSc#
Gregory Beatch, PHD# on behalf of the AVRO Investigators

London, United Kingdom; Ancona, Ttaly; Frankfirt, Germany; Hellerup, Denmark;
Groningen and Utredht, the Netherlands; and Vancowver, British Columbia, Canada

A Randomized Active-Controlled Study Comparing the Efficacy and Safety of

Vernakalant to Amiodarone in Recent-Onset Atrial Fibrillation

Wemakalart {
Amicdarans
Objectives This randomized double-blind study compared the efficacy and safety of Intravenous vermnakalant and amloda-
rone for the acute converslon of recent-onset atrial fibrillation (AF). 06
Background Infravencls vemakalant has effectivaly convertad recantonsst AF and was well toleratad In placsbo-controllad studies,
Methods A total of 254 adult patlents with AF (3 to 48 h duration) eliglble for cardioversion were enrolled In the study. Patlents

04 4
racelvad elther a 10-min Infusion of vemakalant (3 mg/kg) Tollowed by a 15-min absanvation perlod and a sacond

10-min Intusken (2 mg kg) I still In AF, plus a sham amlodarone Infusken, of 2 &0-min Infusion of amiodarona (S mg/

kg Tollowed by a malntenance Infuslon (50 mg) over an additlonal 0 min, plus a sham vemakalant Infuslon.
02

Results converslon Trom AF to sinus Fiythm within the first 0 min (primary end polnt) was achlaved In 60 of 116
(51.7%) vernakalant patlents compared with & of 11& (5.2%) amlodarons patlents (p < Qu0001). Vernakalant
resulted In rapld converslion median time of 11 min In responders) and was assoclated with a higher rate of

Proportion of patients with conversion of AF 1o SR

0.0 +
symptom rellef comparad with amlodarone (53.4% of vernakalant patlents reported no AF symptoms at 90 min = 4w : F : P
compared with 32.8% of amlodarons patlents; p = 0.0012). Serlous adverse events or events leading to discon- 005 10 15 20 25 5 50 0 w0
tinuation of study drug wers Uncommaon. There were no cases of torsades de polntes, ventricular fibrilation, or Time from start of first Infusion (minutes)
polymerphic or sustalned ventricular tachycardia. B
Conclusions Vermnakalant demonstrated efflcacy superlor to amlodarone for acute converslon of recent-onset AF. Both ver- @
nakalant and amlodarons wers sate and well tolarated In this study. (A Phase Il Suparionty Study of Var- 2 Vemakalant
nakalant vs Amiodarone In Subjects With Recent Onset Atrlal Fliorlilation [AVRO]; NCTOOSESTES) () Am Coll %
Camliol 2011:57:313-21) @ 2011 by the Amercan Collzge of Cardiology Foundation 6 os
=
o
F
o
g
g
04 A
Enralled £
(N=154) é
-g 02+
l B
I ] :
Vernakhalant Amiodarens §
! I 2 o0
Nat Dosed (N=12) (r=123) (N=126) a — : . .
= ferd g Nat Dosed (N=110) E
Spontaneons conversion to SR N=10 Soatkbecus converon . Si LRI 50 %0 120 180 240
Mot enough stdy dneg an siie, N=1 ! iy ;tru © M=l Time from start of first Infusion (minutes)
Patient developed atrial flutter, N g
Treated Treated Time to Treatment-Induced Conversion
M=116a) (=116} Time to treatmentinduced conversion from atrial Abdllation (AF) ta sinus rythm (SR) within (A) 90 and (B) 240 min pestdoss.
Patients who had electdcal cardioversion attampted wers censored &t the time of eectrical cardioversion.
[ 1
l'mnllinJmunl Mud;_[l'i*-ﬂ! Completed Study Completed Siudy : .
Adverse event, N=4 {th h Dy 30 (throegh Day 30) Discantinwed Siudy (N=1)
Lost 1o follow-igp, N=] N=118) (N=115) Adverse event, N=1
Paticnt decided to stop sudy, N=1




Pharmacological Cardioversion

Recommendations for pharmacological cardioversion of recent-onset AF

When pharmacological cardioversion is preferred and there is

no or minimal structural heart disease, intravenous flecainide, A
propafenone, ibutilide, or vernakalant are recommended.

Recommendations

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

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

 Journal 2012;33:2719-2747 - EUROPEAN
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: Cardioversion
! Haemodynamicinstahility)—l - Recent Onset AF

Recent-onset AF

yes

electrical

Patient/physician choice

phamacological
h 4
Emergency Elective Structural heart disease
Severe Moderate None
Intravenous Intravenous Pill-in-the
Ibutilid e flecainide pocket
Electrical Intravenous vernakalant® propafenone (high dose oral)®
cardioversion amiodarone vernakalant flecainide
¢ propafenone

Abutilide should not be given when significant left ventricular hypertrophy (1.4 cmijis Intravenous
present. amiodarone Intravenous
"Vernakalant should not be given in moderate or severe heart failure, aortfic stenosis, =
acute coronary syndrome or hypotension. Caution in mild heart fail ure. am"Ddam"e

#‘Pill in-thepocket technique — preliminary assessment in a medically safe
environmentand then used by the patient in the ambulatory =etting.

www.escardio.org/guidelines
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The NEW ENGLAND JOURNAL of MEDICINE
“ ORIGINAL ARTICLE ”

Effect of Dronedarone on Cardiovascular
Events in Atrial Fibrillation — e S u S

Stefan H. Hohnloser, M.D., Harry .G.M. Crijns, M.D., Martin van Eickels, M.D.,
Christophe Gaudin, M.D., Richard L. Page, M.D., Christian Torp-Pedersen, M.D.,
and Stuart J. Connolly, M.D., for the ATHENA Investigators*

« Mean F/u: 21 months
« Descontinuation: dronedarone 30,2%; placebo 30,8%

« Dronedarone greater incidence: bradycardia, QT prolongation,
nausea, diarhea, rash, creatinine rise

« Primary end-point : dronedarone 31,9%; placebo 39,4% (relative
risk dronedarone 0,76, p<0.001)

« Secondary end-point:

— Total mortality: dronedarone 5%; placebo 6% (relative risk
0,84, p=0.18)

— CV mortality: dronedarone 2,7%; placebo 3,9 % (relative risk
0,71, p=0.03), due to arrhythmic mortality

N Engl ] Med 2009;360:668-78.
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Estudo ATHENA

Effect of Dronedarone on Cardiovascular
Events in Atrial Fibrillation

Stefan H. Hohnloser, M.D., Harry J.G.M. Crijns, M.D., Martin van Eickels, M.D.,
Christophe Gaudin, M.D., Richard L. Page, M.D., Christian Torp-Pedersen, M.D.,
and Stuart J. Connolly, M.D., for the ATHENA Investigators®

A Primary Outcome B Death from Any Cause
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Dronedarona reduz a incidéncia de hospitalizacao em

doentes com fibrilhagao auricular por reducio de eventos

cardiovasculares ou morte
M Englj Med 2009;360:668-78.



Estudo Pallas:
Dronedarona na FA permanente

Table 2. Study Outcomes.*
Hazard Ratio 1.0 d
Outcome Dronedarone Placebo (95% cl)y P Value 0.04 Dronedarne
Mo, of  Rate/100 Mo.of  Rate/ 100 0.3 0.0
Events  Patient-Yr Events  Patient-Yr g
=]
First coprimary outcome 43 8.2 19 3.6 2.29(1.34-3.54) 0.002 :'E 0.6 0.02
Second coprimary outcome 127 253 67 129 1.95(1.452.62) =0.001 _% 0.0
Death = o4 o Flacebo
£
From any cause 25 4.7 13 24 1.94 (0.99-3.79) 0.049 3 0.00 ! T T T
From cardiovascular causes 21 4.0 10 1.9 2.11 (1.00-4.49) 0.046 0.2
From arrhythmia 13 25 4 0.8 3.26 (1.06-10.0) 0.03
o X T T T
Stroke o 1 1 &
Anyt 23 4.4 10 1.9 2.32 (1.11-4.38) 0.02 Months
Ischemic 13 3.4 9 1.7 2.01 (0.90-4.48) 0.08 .
No. at Risk
Systemic embolism 1 0.2 0 0.0 MA MA Placebo 1617 1445 308 377
Myocardial infarction or unstable angina 15 2.8 8 1.5 1.89 (0.80-4.45) 0.14 Dronedarone 1613 142l #30 353
Myocardial infarction k] 0.6 2 0.4 1.54 {0.26-9.21) 0.63
Unplanned hospitalization for cardiovas. 113 225 59 114 187 (1.44270)  <0.001 Figure 1. Risk of the First Coprimary Qutcome (Stroke, Myocardial Infarction,
TP eI Systemic Embolism, er Death from Cardiovascular Causes).
Hospitalization for heart failure 43 3.3 24 46 1.81(1.10-2.99) 0.02
Heart-failure episode or hospitalizationf 115 233 55 10.7 2.16 (1.57-2.98)  <0.001
1.0 0.1z 4
Table 3. Adverse Events and Abnormalities on Laboratory Testing.* Dronedarone
Dronedarone Placebo
Event (N=1614) (N=1609) P Value
E
number (percent) =
Any adverse event 797 (45.4) 600 (37.3) <0.001 %
Any serious adverse event 113 (7.0) 77 (4.8) 0.008 @
Any adverse event leading to treatment discontinuation 212 (13.1) 80 (5.0) <0.001 E
Any reported liver-function abnormality 61 (3.3) 28 (17) <0.001 L;
Asthenic conditions (asthenia, fatigue) 39 (5.5 46 (2.9) <0.001 E
Breathing abnormalities (dyspnea) 75 (4.6) 36 (2.2) <0.001 o
Diarrhea 101 (6.3) 32 (24) <0.001
Electrocardiographic investigations (QT prolonged) 33(2.0) 16 (1.0) 0.02
Edema (peripheral edema) 60 (3.7) 29 (1.8) <0.001 0.0
Gastrointestinal or abdominal pain 3320) 15 (09 0.008 : o T 5 é‘
Increased creatinine level 49 (3.0) 11 (07) <0.001 -
Lower respiratory tract or lung infection 40 {2.5) 42 (26) 0.81 Months
bt i e B T No. at Risk
; Placeba 1617 1429 BE2 i6l
Rate and rhythm disorders (bradycardia) 67 (4.2) 19 (1.2) <0.001 Dronedarone 1619 1333 279 334
Renal failure or impairment 35(2.2) 12 (07) <0.001
Upper respiratory tract infection 34(2.1) 35 (2.2) 0.89
Alsnineaminstansiemss and biibing Figure 2. Risk of the Second Coprimary Outcome (Unplanned Hospitalization
Alanine aminotransferase »3x ULN 23(15) 9(06) 0.013 fOr Cardiov‘ascular causes or Dea‘th}.
Alanine aminotransferase 3% ULN and bilirubin 1(<0.1% o NA
2% UL




Estudo Pallas:
Dronedarona na FA permanente

Table 2. Study Outcomes.*
Hazard Ratio 1.0
Outcome Dronedarone Placebo (95% cl)y P Value 0.04 Drenedarcne
Mo, of  Rate/100 Mo.of  Rate/ 100 0.3 0.0
Events  Patient-Yr Events  Patient-Yr g
First coprimary outcome 43 8.2 19 3.6 2.29(1.34-3.54) 0.002 :':‘ 0.6 0.02
Second coprimary outcome 127 253 67 129 1.95(1.452.62) =0.001 _% 201
Death = o4 Flacebo
From any cause 25 4.7 13 24 1.94 (0.99-3.79) 0.049 5 0.00 ! T T T
From cardiovascular causes 21 4.0 10 1.9 2.11 (1.00-4.49) 0.046 0.2
From arrhythmia 13 25 4 0.8 3.26 (1.06-10.0) 0.03

CONCLUSIONS
Dronedarone increased rates of heart failure, stroke, and death from cardiovascular
causes in patients with permanent atrial fibrillation who were at risk for major vascular
events. Our data show that this drug should not be used in such patients. (Funded by
Sanofi-Aventis; PALLAS ClinicalTrials.gov number, NCT01151137.)

Dronedarone Placebo 08
Event (N=1614) (N=1609) P Value - 0.08-
number (percent) =
Any adverse event 797 (49.4) 600 (37.3) <0.001 % o6
Any serious adverse event 13 7.0) 77 (4.8) 0.008 a 0.04- Placebao
Any adverse event leading to treatment discontinuation 212 (13.1) 30 (5.0) <0.001 a
Any reported liverfunction abnormality 61 (3.3) 807 <0001 £ 04
Asthenic conditions (asthenia, fatigue) 89 (5.5) 46 (29) <0001 £
Breathing abnormalities (dyspnea) 75 (4.6) 36 (22) <0.001 51 000 o ! ; é,
Diarrhea 101 (6.3) 38 24) <0001 0.2 B
Electrocardiographic investigations (QT prolonged) 33(20) 16 (1.0) 0.02
Edema (peripheral edema) 60(3.7) 29 (1.8) <0.001 0.0 =
Gastrointestinal or abdomninal pain 33(20) 15 (0.9) 0,008 o '_ 5 é‘
Increased creatinine level 43 30) 11 (07) <0.001
Lower respiratory tract or lung infection 40 {2.5) 42 (26) 0.81 Months
Nausea orvomiting 76 (4.7) 28 (17) <0001 "
Neurologic signs o symptoms (dizziness) 76 (4.7) 39 (24) <0.001 No. at Risk . ;
Rate and rhythm disorders (bradycardia) 67 (4.2) 19 (1.2) <0.001 Placzba 16.'? .'429 882 361
Dronedarane 1618 1339 279 334

Renal failure or impairment 35(22) 12 07) <0001
Upper respiratory tract infection 342 35 (2.2) 0.89
Alsnineaminstansiemss and biibing Figure 2. Risk of the Second Coprimary Outcome (Unplanned Hospitalization

Alanine aminotransferase >3x ULN 23(15) s (08) 0013 for Cardiovascular Causes or Death).

Alanine aminotransferase >3x ULN and bilirubin 1(<0.¢ o NA
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Oral Antiarrhythmic Drugs

Recommendations for oral antiarrhythmic agents

Recommendations

Dronedarone is recommended in patients with recurrent AF as a
moderately effective antiarrhythmic agent for the maintenance of
sinus rhythm.

Short-term (4 weeks) antiarrhythmic therapy after cardioversion
may be considered in selected patients e.g., those at risk for
therapy associated complications.

Dronedarone is not recommended in patients with permanent
AF.

i ideli Solrre
www.escardio.org/guidelines . 2012 33:2719-2747 - s0C r



Choice of Oral Antiarrhythmic Drug

Minimal or no structural heart disease

Significant structural heart disease

v

Treatment of underlying condition and prevention of
remodelling — ACE-l/ARB / statin

v

v
1— HHD CHD
No LVH LVH sotalol
! ! !
dronedarone / flecainide / dronedarone dronedarone

propafenone / sotalol

!

amiodarone

HF = heart failure; L\H = left ventricular hypertrophy,

—

amiodarone

amiodarone

ACEI| = angiotensin-conv erting enzyme inhibitor; ARB = angiotensin- receptnrblncker HHD = hypertenswe heart disease;CHD = coronary heart disease. @
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Ablacao FA:Meta-analise

Approach to the Catheter Ablation Technique of Paroxysmal and
Persistent Atrial Fibrillation: A Meta-Analysis of the Randomized
Controlled Trials

RATIKA PARKASH, M.D., M.Sc..* ANTHONY S.L. TANG, M.D.{
JOHN L. SAPP, M.D..* and GEORGE WELLS, PH.D.i

From the *Queen Elizabeth Il Health Sciences Centre, Halifux, Canada; tRoyal Jubilee Hospital, Victoria, Canada; and {University of
Ontawa Heart Institute, Ottawa, Canada.

Review of the Catheter Ablation in AF. Several controlled
trials (RCTs) have been published to investigate the optimal techniques for atrial fibrillation (A} ablation.
Many of these are small in number and include both paroxysmal and persistent AF; however, the techniques
for cach of these types of AF may differ.

Methad and Results: We scarched MEDLINE, EMBASE. and the Cochrane Controlled Trials Register for
RCTs evaluating AF ablation for cither paroxysmal or persistent AF. The primary endpoint was freedom
from AF after a single procedure. A total of 35 unique randomized controlled trials were found to fulfill
the criteria. A significant degree of heterogencity was present given the differing sample sizes, populations
studied, and outcomes. Radiofrequency ablation (RFA) was found to be favorable in prevention of AF aver
antiarrhythmic drugs (AADs) in either paroxysmal (5 studies, RR 2,263 95% CI 1.74, 2.94) or persistent
AF (5 studies, RR 3.20: 95% CT 1.29, 8.41). When com paring specific techniques. wide-arca PVI appeared

C10.63,0.97) and persistent AF
v benefit for persistent AF i

to offer the most
(3studies, RR 0 %
with antral PVI 4 studies, RR

Conclusions: Despite signifi

fit for both paroxysmal (6 studies. RR 0.
e C10.4. CFEablati i

1506 C10.34, 037).
thodological limitations, it appears that additional ablations heyond

PVI are necessary for persistent AF but not praven for paraxysmal AF. The aptimal technique for persistent
AF, however, deserves a further study, in the setting of 2 large, randomized controlled trial, (J Cardiovasc
Elecirophysiol, Vol. 22, pp. 729-738, July 2011)

TABLE 2
Complications

Complication Risk (%) n = 4128
Cardiac tamponade 0.19
Atrioesophageal fistula 0.0
Stroke/TIA 0.27
Death 0.07
PV stenosis 04s
Pulmonary edema 0.15
Other* 034
Total 1.47

*Vascular complications, hemo/pneumothorax.

PVICPVA AAD on 1 ate control Fusk Fatio Hisk Ratio

Sty of Subgroup  Fwvenis Tolal  Pvenls Total Weight MM, Random, 95% C1 B-H, Random, 85% C1

Paroxysmal CPVA vs AAD
Pappone 2006 88 99 bl 99 68.2% IGTRST. 520 ]
Stabile 2006 » a2 4 50 8% T.T4 294, 20400 s
Sublotal (95% CI) m 148 100.0% 465232, 91) e
Total evenls 114 2%
Haterogeneity Tau*= 015, Chi*= 209, df= 1 (P=0.15), I"s 5§1'%
Test for overall effect 2= 4.33 (P = 0.0001)

Parmoysmal PV vs ARD
Forleo 2009 13 16 6 13 171% 1.76 (094, 3.31] e
Jais 2008 3 5 13 58 Hi1% 197 (111,348 —-—
Khan 2008 16 20 ] H00% 571221540030
Kriflayaphon 2003 g n 4 10 105% 205091, 459 ——
wiarni 2005 n 5 12 7 1% 23649379 -
Wilber 2010 &6 106 10 B8 19.4% 322078, 584) =
Subtolal (95% CI) m 175 1000% 2.26(1.74,2.94) L
Total evenls 132 45
Helerogeneity Tau"= 000, Chi"= 243, df= & (P = 0.66), "= 0%
Test for overall effect 2= 6.11 (P = 0.00001)

Persistent AF . FFA vs AAD
Forleo 2009 18 5 9 7 3N4% 196[1.15 33 =
Khan 2008 n s 0 40 00% 4305(271,.68383
Kniteraphon 2003 3 4 ] 8 %1% 1.50 [0.56, 4 00§ ——
Oral 2008 B 3 M 0% 956208, 298 —_—
Stabde 2006 16 % 2 19 203% S85[1.52, 22.45) ——s
Subitotal (95% C0 142 116 100.0% 3.20(1.29,8.41) e
Total everds 7 7
Heterpgeneity Tau"= 066, Chi®= 1170, af= 3 (P = 0.008), F= T4%
Test for overall effect I= 240 (P=001)

001 o1 1 10 100

Fawours AAD Fawpurs RFA




Comparison of Antiarrhythmic Drug Therapy
and Radiofrequency Catheter Ablation

in Patients With Paroxysmal Atrial Fibrillation
A Randomized Controlled Trial

David J. Wilber, MD

Context drugs are commonly used for prevention of recurrent atrial

Angelo De Paola, MD
Frank Marchlinski, MID
Andrea Natale,

Scott M. Berry

hD

Donald A. Berry. PhD

fibrillation (AF) despite inconsistent efficacy and frequent adverse effects. Catheter
ablation has been proposed as an alterative treatment for paroxysmal AF.
Objective To determine the efficacy of catheter ablation compared with antiarrhyth-
mic drug therapy (ADT) i treating symptomatic paroxysmal AF.

Design, Setting, and Participants A prospective, multicenter, randomized (2:1),
unblinded, Bayesian-designed study conducted at 19 hospitals of 167 patients who
did not respond to at least 1 antiarrhythmic drug and who experienced at least 3 AF
episodes within 6 months before randomization. Enrollment occurred between Octo-
ber 25, 2004, and October 11, 2007, with the last follow-up on January 19, 2009.
Intervention Catheter ablation (n1=106) or ADT (n=61), with assessment for cf-
fectiveness in a comparable 9-month follow-up period.

Main Outcome Measures Time to protocol-defined treatment failure. The pro-
portion of patients who experienced major treatment-related adverse events within
30 days of catheter ablation or ADT was also reported.

Results At the end of the 9-month effectiveness evaluation period, 66% of patients
in the catheter ablation group remained free from protocol-defined treatment failure
compared with 16% of patients treated with ADT. The hazard ratio of catheter abla-
tion to ADT was 0.30 (95% confidence interval, 0.19-0.47; P<.001). Major 30-day
treatment-related adverse events occurred in 5 of 57 patients (8.8%) treated with ADT
and 5 of 103 patients (4.9%) treated with catheter ablation. Mean quality of life scores

Tor the ThermoCool AF Trial
Investigators

TRIAL FIBRILLATION (AF) REP-
resents an important public
health problem. Patients with
AT T e lomes

Figure 2. Kaplan-Meier Curves of Time to Protocol-Defined Treatment Failure, Recurrence of Symptomatic Atrial Arrhythmia, and Recurrence
of Any Atrial Arrhythmia by Treatment Group

improved in patients treated by catheter ablation compared with ADT at
3 months; improvement was maintained during the course of the study.
Conclusion Among patients with paroxysmal AF who had not responded to at least
1 antiarrhythmic drug, the use of catheter ablation compared with ADT resulted in a
longer time to treatment failure during the 9-month follow-up period.

Trial Registration clinicaltrials.gov Identifier: NCT00116428

JAMA. 2010,303(4):333-340 wenejama.com

Freedom From Protocol-Defined

Treatment Failure

No. at risk
Catheter
ablation

Antiarrhythmic 61
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---- Antiarrhythmic drug therapy
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[l
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Radiofrequency Ablation as Initial Therapy in Paroxysmal
Atrial Fibrillation

Jens Cosedis Nielsen, M.D., D.M.Sc., Arne Johannessen, M.D., D.M.Sc., Pekka Raatikainen, M.D., Ph.D.,
Gerhard Hindricks, M.D., Ph.D., Hakan Walfridsson, M.D., Ph.D., Ole Kongstad, M.D., Ph.D.,
Steen Pehrson, M.D., D.M.Sc., Anders Englund, M.D., Ph.D., Juha Hartikainen, M.D., Ph.D.,

Leif Spange Mortensen, M.Sc., and Peter Steen Hansen, M.D., D.M.Sc.

100 oo oo - e - ew - . - e RS- . .

90 : : : Table 3. Serious Adverse Events.*
809 . ’ : Event Ablation  Drug Therapy
704 - : . . . . . . f .
: . no. of events
60 : : !

Rupture of the rotator cuff
Figure 1. Burden of Atrial Fibrillation and Proportion of Patients Who Were Free of Atrial Fibrillation during the 2-Year Study Period, P

According to Treatment Group. Knee osteoarthritis requiring arthroscopy
Shown are the burden of atrial fibrillation (upper graph) and the number of patients without atrial fibrillation (lower graph) in 7-day

Holter-monitor recordings at baseline, at each follow-up visit, and cumulatively during follow-up. The mean rank (Mann-Whitney test)
and P values for group comparisons of the burden of atrial fibrillation are shown at the bottom of the figure. Total 25 22

8 Death 3 4%
%
S Cancer 6 4
-
£ k Atrial flutter with an atrioventricular conduction 0
H 3 ratio of 1:1
Atrial flutter or atrial tachycardia 3 3
Perimyocarditis 1 0
Stroke 1 0
TIA 1 1
L Tamponade 3 0
£¥ 15 e -
23 Pericardial effusion without the need for pericardial 0 1
gé 1004 puncture
T 0
o g Suspected perforation at transseptal puncture, no 1 0
e 5 pericardial effusion
£
= "é 504 Pulmonary-vein stenosis 1 0
2
i % Hospitalization for heart failure 0 2
£2 5y
<5 Hematoma related to anticoagulation 1 0
93
z 0- Bradycardia with the need for a cardiac pacemaker 0 1
&
R Ventricular tachycardia and implantation of an ICD 1 0
Retroperitoneal bleeding, coiling of small artery 1 0
Baseline 3 Months 6 Months 12Months 18 Months 24 Months  Cumulative .
Mean Rank (Mann-Whitney test) 149 146 145 150 144 151 141 154 141 154 138 157 140 155 Chest discomfort 1 0
PValue 072 049 034 0.08 007 0.007 0.10 Discomfort probably due to medication§ 0 2
0 1
1 0
0 1
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Left Atrial Ablation

Recommendations for left atrial ablation

Class | Level

Recommendations

Catheter ablation of symptomatic paroxysmal AF is
recommended in patients who have symptomatic recurrences
of AF on antiarrhythmic drug therapy (amiodarone, dronedarone,
flecainide, propafenone, sotalol) and who prefer further rhythm control
therapy, when performed by an electrophysiologist who has
received appropriate training and is performing the procedure in
an experienced centre.

Catheter ablation of AF should be considered as first-line
therapy in selected patients with symptomatic, paroxysmal
AF as an alternative to antiarrhythmic drug therapy,
considering patient choice, benefit, and risk.

: m——— 1 He ournal 2012;33:2719-2747 - 0
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Left Atrial Ablation

Recommendations Class | Level

Catheter ablation of AF should target isolation of the pulmonary
veins.

lla A

When catheter ablation of AF is planned, continuation of oral
anticoagulation with a VKA should be considered during
the procedure, maintaining an INR close to 2.0.

lla

When AF recurs within the first 6 weeks after catheter ablation,
a watch-and-wait rhythm control therapy should be considered.

lla

2art Journal 2012;33:2719-2747 -
www.escardio.org/guidelines :10.1093/eurheartj/ehs253
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Left Atrial Ablation (and AAD)

No or minimal structural heart disease

[ }

Paroxysmal Persistent
h 4
Patient choice I—l
i
w1
Yy dronedarone,
Catheter flecainide,
ablation propafenone,
A sotalol
i 1
W o Patient choice

appropriate

1 = more extensive left
atrial ablation may be

needed amiodarone

www.escardio.org/guidelines

Relevant structural heart disease

!

Yes No

Yes
~—==-1 Due to AF
]
- No
]
:
: L 4
] - dronedarone**
= amiodarone P fisotailol 11
= I
]
]
|
i
==3 Patient choice €

= = caution with coronary heart disease
1+ = contraindicated with LVH

s

Catheter ablation *
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2012 focused update of the ESC Guidelines for the

Management of Atrial Fibrillation
An update of the 2010 ESC Guidelines for the Management of Atrial Fibrillation
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Classes of Recommendations
—

Classes of

. Definition Suggested wording to use
recommendations

:2719-2747 -
I'IEZ‘53 EUROFPEAN

www.escardio.org/guidelines i “he SOCIETY OF
CARDIOLOGY =




Levels of Evidence

Level of
evidence A

Level of
evidence B

Level of
evidence C

www.escardio.org/guidelines

Data derived from multiple randomized
clinical trials or meta-analyses.

Data derived from a single randomized
clinical trial or large non-randomized
studies.

Consensus of opinion of the experts and/
or small studies, retrospective studies,
registries.
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