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Risk of Stroke in Atrial Fibrillation

/ \ 0/301 W AF prevalence
Previous stroke/TIA 2.5 | ® Strokes attributable to AF
History of hypertension 1.6 20
Advanced age | Framingham Study
(continuous) 1.4/10 yr

Diabetes mellitus 1.7

Q-Iistory of CHF 1y

Collaborative Analysis—AFib Investigators.

50-59 60-69 70-79 80-89
Age Range (years)
Arch Intern Med. 1994;154:1449-1457. Wolf et al. Stroke 1991;22:983-988.



Atrial Fibrillation

Stratification of stroke risk: CHADS, score

CHF or
LV dysfunction

Hypertension

Age > 75 years

Diabetes
Stroke/TIA

Gage BF et al. JAMA 2001,;285:

2864-2870

Adjusted Stroke Rate (per 100 pt years)
20

16

12

0 1 2 3 4 5 6
CHADS, Score



Antithrombotics in Atrial Fibrillation

CHADS,
Score

Situation Recommendation

No risk known risk factors None or aspirin

One moderate RF (age> 75, Aspirin or
HF (or LVEF <35%), hypertension SP .O
(?LVH), diabetes mellitus vartary

More than one moderate RFs

High Risk factors: rheumatic mitral stenosis, previous thromboembolism

Less well validated risk factors = age 65-74 years, coronary artery

disease, thyrotoxic basis, female gender

Other factors: peripheral vascular disease, chronic renal failure



Inadequate VKA Treatment for AF

Adequacy of Anticoagulation in
Patients with AF in Primary Care Practice

INR above target
6%

INR in
target range
15%
‘ Sub-therapeutic INR

13%

No warfarin
65%

Samsa GP, et al. Arch Intern Med 2000;160:967.



Design of
RE-LY

PROBE=Prospective Randomized
Open Trial with Blinded
Adjudication of Events.




Stroke and Systemic Embolism

Dabigatran 110 vs. Warfarin —H—

Dabigatran 150 vs. Warfarin —jjij—

0.50 0.75 1.00 1.25 1.50

HR's (95% CI)

Non-inferiority Superiority

p-value p-value
<0.001 0.37
<0.001 <0.001



Cumulative Hazard Rates

The RE-LY Trial

Primary Outcome

RR (CI): 0.66 (0.53-0.82)
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Cumulative Hazard Rates

Intracranial Haemorrhage

0.005 0.010 0.015 0.020 0.025 0.030

0.0

No. at Risk
W 6022
D1106015
D1506076

RR (CI): 0.29 (0.19-0.45)
p<0.001
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Stroke Prevention: Dabigatran

Meta-analysis of ischaemic stroke
or systemic embolism

Category
W vs Placebo HH

Wvs VVlow dose
W vs Aspirin ~ F i

W vs Aspirin + Clop Hs—

W s Ximelagatran l :

W'vs Dabigatran i
0 03 06 09 12 1518 20

Favours warfarin Favours other Rx



New

Anticoagulant

Targets

Tercafarin

Savelievall, et al.

Ann Med 2007:;39:371-91

Factor XlI

Factor Xlla

Tissue factor +
Factor XI
factor VII + I Factor Xla I
Ca?* complex
I Factor VIII |—> Factor Vllla Factor IXa Factor IX I

I Factor V |-> Factor Va

I Prothrombin

v

Idraparinux
Rivaroxaban
Apixaban
Edoxaban
Betrixabn
Otamixaban
YM 150

Dabigatran

I Fibrinogen

Fibrin |
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Mortality (% patients)
o

AFFIRM :

AFFI RM Hazard Ratio

All-cause Death

27% Vs 26% (P=0.058)

| sr aFFrRM  HEH p<ooo0t |
Warfarin use |.._| p < 0.0001
Rhythm Control Digoxin use p = 0.0007 B |
| AAD use p = 0.0005 B I
Rate Control Heart failure p < 0.0001 .
Stroke/TIA p < 0.0001
A 0 05 15
O 1 2 3 4 5 6

2.5



AF Ablation or Antiarrhythmic Drugs?

Th I Patients
ermOCOO Previous | Crossed | without AF, %
use of over to "

—_ N =159 AAD ablation | :I:I)olgﬁlgg ve
=100

Jais et al, 2008 b1 AAD
8 (Aallssiu?iy) ailure 63% 89 VS 23
E" 80' P= S Krittayaphong 't AAD Not
= 0.001 al, 2033'0 N | | stated 79 vs 40
(&)
o Wazni et al, 20 /5
n 60 (RAAFT) 49% | 87 vs 37
<C :
= 40_ (SéaA%lpe‘Fe)t al, 21 06 57% 56 VS 9
S 21
(S
- i Oral et al, 2006
@)
(b}
8 Pappone et al,
LL 2006 (APAF)

PVI AAD

Wilber D et al, JAMA, 2009

Forleo et al, 2008

Camm J and Savelieva |, Nature CV Reviews, 2009



RCTs of Ablation Versus AADs in AF

—e
Thai study 0.333 0.1120.9950.049
RAAFT 0.204 0.0780.5310.001 _‘_
CACAF 0.483 0.3660.6380.000
APAF 0.187 0.1130.3070.000
A4 0.258  0.1510.4150.000 @—
Morady 0.618 0.3870.9870.044
Total 0.331 0.2170.5050.000
“Inclusion of case series can increase the
evidence base and strengthen the credibility
of a review of an emerging health 0.1 0.2 05 1.0 2.0
technology”

Chambers D, et al. J Clin Epidemiol 2009 Nair GM, et all. JCE 2008



Long-term Outcome after PVI:

n = 264 of 350 without
recurrence in year one

of £ 12 yrs
Follow-up 28 £ 12

months (Up to' S years)
23/ (8.7%) recurrent AE

Repeat ablation in
16/23

AF recurrence rate, %

U 25.5
25 -
20 +
15
10 - 5.8
5
0
1 2 3 4 5
Time since last PVI, yrs
AF recurrence rate by risk factors, %
100 - n=>53
80 - n=33 | 758 |
81.5
= n =56
40 + n=122 27.5
20 - 13
0 |
None HTN(+) Hyperlipi- Both
demia(+)

Shah AN et al. J Cardiovasc Electrophysiol. 2008;19:661-7



CABANA

Recent onset AE
Eligible forablation

19 Endpoint: total mortalit

and drug Rx
4
=55 s of Ay 4 Secondany analysis R
<65 yr w/ >1 CVA risk factor
1) NSRvs AF
= :%000 /l\ 2) *underlying
patients l @ l heart disease
N 3) AF type
Drug Rx 1° ablation (parox, pers, perm)
e Rate e PV| 4) DI/C anticoagulation
* Rhythm * WACA \_ s
* w/ antico- * CFEGM
agulation y - GP p Catheter Ablation vs
Antiarrhythmic Drug Therapy for
A Atrial Fibrillation
} O l

After Douglas Packer

Discontinued Continued
AC AC




Potential AF Guideline Revision ’10/11

Maintenance of Sinus Rhythm

! . ! '

No heart disease Hypertension CAD Heart, Failure
r------czzos -I-----------------, LVH
|
i v Y : '
1] Flecainide Catheter : l l Dofetlllde Catheter
: Propafenone Ablation I No Yes Sotalol Ablation
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| —
- I
| .
! [Amlod'fn_'one} 1 : vJ 4 S Amlodarone Catheter
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|
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Amiodarone
Dofetilide




Antiarrhythmic Medical Therapies

Class la: Disopyramide, Quinidine and Procainamide

Amiodarone
Class
1]
Ja\v and Old

Sotalol
Nexterone B

and | New pstream
Budio- | |Class Il Agents therapies
darone

Rotigaptide

1
Abandoned |+ — Elzané_ionﬁe
Ranolazine
: Ebandoned < —| Dronedarone | :

Multi- v v
channel
blockers

Savelieva |, et al .Europace 2008:10:647-65

Vernakalant | | Celivarone




Efficacy and Safety of Budiodarone

(P)aroxysmal (A)trial fibrillation (S)tudy with (C)ontinuous (A)trial fibrillation (L)ogging

° Degraded to non-active
metabolites by serum
esterases

°* Enhanced safety -
metabolism optimized
and improved relative to
amiodarone

® Significantly shorter
biological half-life, T’z =
7 hrs +

® Avoids safety issues

due to organ
accumulation

http://ClinicalTrials.gov; 2 Jan, 2009

Reduction in AF burden from
baseline at 1-3 months, %

ATI-2042 dose, mg bid

Placebo 200 400 600  600*
201 g
| — -
o
40 - p=0.16
-60 -
-80 -
-100 -

Overall p=0.0001

Not approved for atrial fibrillation



AF Cardioversion With Vernakalant in ACT
(Atrial arrhythmia Conversion Trials) I-1\V

RCT
100 - n =396 RCT
n =284
78 Post Open
80 - 71 operative label
n =150 n =167
60 4 52
51 47 51
40 -
PAVE . 9 14
7
25 4 3.6 l
04 B .
AF <7 AF3- AF8- AFL Placebo AF <7 AF3- AF8- AFL Placebo AF < 7Placebo AF <7
days 72h 45d days 72h 45d days days
ACT | ACT [l ACTII ACTIV

Savelieva | & Camm J. Europace 2008;10:647-65



Studies of Oral Vernakalant Phase |Ib

# patients Inclusion criteria Dose Treatment Duration
735; 605 150, 300 or
Phase llb treated AF 30-180 days 500umaibid 3-day load, DCC | > 90 days

0=0.022
Placebo - 27 days

V500 bid >90 days

0 30 60 90
Median time to recurrence, days

In SR V500 vs Placebo: 51% vs 37%
V150 and V300 vs Placebo: n.s.

http://cardiome.com - released July 2008

Drug-related SAE

1.1
0.5 I 0.5 0.5

Patients, %
© ©o o o -
O N A O 00O =~ DN
L (] (] (] (] (] (]

Placebo V150 bid V300 bid V500 bid
n=160 n=147 n=148 n=150

No TdP, Deaths: 2 on placebo, 1 on V150,
1 on V300, 0 on V500 (all not drug-related)

Not approved for use in atrial fibrillation



ANDROMEDA: Mortality Results at
Time of DSMB Recommendation

0.3- Dru # Events /| | Relative Risk

° 9 # at Risk CE )

3]

a:, Placebo 12/ 317 213

© Dronedarone 25/310 (1.07-4.25)

O 0.2-

k= Mean duration of follow-up = 2 months

)

=

b

S Dronedarone

>

e 0.1

>

&)

Placebo
0.0
| | | | | | | | |
] 30 60 90 120 150 180 210 240
Days Following Randomization

At risk

PBO 317 256 181 103 50 18 6 1

DRO 310 257 174 104 59 22 5 1




ATHENA: Primary Outcome

504 HR=0.76

o P <0.001 I
O\o ““ .
~ 40 . -‘l“‘-
Q .
(&)
= i
o 30 .
g =emmmmn Pl3cebo
°© 20 -
'E Dronedarone
2 10-
=
= Mean follow-up 21 + 5 months.
3 0- T T T T |
0] 6 12 18 24 30
Months
Patients at risk
Placebo 2327 1858 1625 1072 385 3
Dronedarone 2301 1963 1776 1177 403 2

Hohnloser SH et al. ATHENA Investigators. N Engl J Med. 2009 Feb 12;360(7):668-78.



Total and Cardiovascular Mortality

All Cause Mortality (ACM) Cardiovascular Mortality
Not statistically significant Analysis plan: not assessed if ACM not +ve
g 10 - Placebo g 7.57
0 o 8 Placebo
§ HR=0.84 [0.66—1.08] § HR=0.71 [0.5 —0.98]
= p=0.18 = 5.0 - p=0.03
£ ] T E
_g 4 - Dronedarone _g
E E 25 4 Dronedarone
= =
£ 27 S
£ £
> -
(& 0 - T T T T 1 (&) 0 - T T T T 1
0 6 12 18 24 30 0 6 12 18 24 30
Patients at risk Months Months
Placebo 2327 2290 2250 1629 636 7 2327 2290 2250 1629 636 7
Dronedarone 2301 2274 2240 1593 615 4 2301 2274 2240 1593 615 4

Mean follow-up 21*5 months

Hohnloser SH et al. ATHENA Investigators. N Engl J Med. 2009 Feb 12;360(7):668-78.



Dronedarone - DIONYSOS

Day 10 - 28
DCC

\1: DRONEDARONE

Screen

504 patients
Recruitment 12 m; common end date

AF 272 hr
No NYHA I+

AMIODARONE

19 Endpoint: Time to AF recurrence or drug discontinuation
29 Endpoint: Components of 19 endpoint
Time to development of adverse event



DIONYSOS Primary Endpoint: AF Recurrence
or Premature Study Drug Discontinuation

Dronedarone Amiodarone

AF recurrence or premature discontinuation
Recurrence of AF

Premature study drug discontinuation

1.07
Dronedarone

0 .
g 0.8 Amiodarone »
= —
£ 06"
[ I et
=
©  0.4-
=
£ HR=1.59 (1.28 — 1.98)
o 0.2- P<0.001

0.0 1~ . . . . .

0 3 6 9 12 15
Number at risk Months

Dronedarone pZ&)

Amiodarone F&¥S




Efficacy of Dronedarone and other
AADs including Amiodarone in AF

100
X
h.‘ -
o Amiodarone
> 80 Dronedarone
© Sotalol
S Class IC
< 60
s Placebo
£
S
)
2 40
7
=
)
£ 20
=
whud
©
o

0
CTAF SAFE-T AFFIRM DAFNE* EURIDIS ADONIS  EURIDIS/ADONIS DIONYSOS*

Pooled

ADONIS = American-Australian-African trial with DronedarONe In atrial fibrillation or flutter for the maintenance of Sinus rhythm; AFFIRM = Atrial
Fibrillation Follow up Investigation of Rhythm Management; CTAF = Canadian Trial of Atrial Fibrillation; DAFNE = Dronedarone Atrial FibrillatioN
study after Electrical cardioversion; DIONYSOS = Efficacy and Safety of Dronedarone versus Amiodarone for the Maintenance of Sinus Rhythm in
Patients with Atrial Fibrillation; EURIDIS = EURopean trial In atrial fibrillation or flutter patients receiving Dronedarone for the maintenance of Sinus
rhythm; SAFE-T = Sotalol Amiodarone Atrial Fibrillation Efficacy Trial

* At 6 months; ** mean follow-up 7 months

Savelieva |, et al. Europace 2009 [In press]



Morbi-Mortality in CV Trials

30

ATHENA EUROPA CURE HOPE ValHeFT
I Relative Risk Reduction I Risk Reduction



AAD “Guidelines” for AF Management

Minimal or No Heart Disease

?Prevention of Remodelling
ACE-I / ARB / Statin

A4
Dofetilide / Amiodarone

Significant Underlying Heart Disease

Treatment of Underlying Condition and Prevention of
Remodelling - ACE-I/ ARB / Statin

\'2
NYHA 11 NYHA IV

or unstable

Y

Dronedarone Dronedarone

\ 4

Dronedarone

V \ 4
Amiodarone Dofetilide / Amiodarone [¢—

Savelieva | & Camm J. Europace 2009 [In press]



Conclusions

Thromboembolic prophylaxis will become
simpler - better risk stratification - no monitoring
- substantial take up - better results

Rhythm control will again become an important
clinical objective - better antiarrnythmic therapy
— ablation and ?drugs

Cardiovascular protection (in addition to rate
and rhythm control) will become a major clinical
objective, with upstream therapy,
“antiarrhythmics™ and ablation
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