Trend in anticoagulation therapy

Ko Jum Suk, MD, PhD
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Facts about stroke in atrial fibrillation

AF patients have a near 5
fold increased risk of stroke

Affected

B beain,
pecke ™ & 1in every 6 strokes occurs
fgepg;‘ﬁ'f 4 in a patient with AF
carotid artery
m Ischemic stroke associated
with AF is typically more
Common

severe than stroke due to
other etiologies

carotid artery

Atrial fibrillation
in the left atrium

Thrombus (clot)

RN\ m Stroke risk persists even
AR o in asymptomatic AF
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Paroxysmal AF= 2 &olX| HLH?

0.03 0.04
| 1

Cumulative Hazard Rates
0.02
|

Paroxysmal
=~ 7
< ey
L7
I
o .r'r
o
T T T T
0.0 0.5 1.0 1.5 Years
No. at Risk
P 1199 1121 862 304
S 5409 5264 4006 1560

An ACTIVE W Substudy JACC 2007;50:2156-2161.
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Previous studies

Year Authors AF MNSR Method 85 Prevalence
1987 Petersen et al” 29 29 CT 14:8 (48%:28%)
1988  Kempster et .1_] 54 168 CT 1T (13%:4%)
1989  Petersen et al’ 30 30 CT 4:3 (13%::10%)
1990  Feinberg et al’ 141 — CT 36 (26%)
1995  Ezekowitz et al’ 516 CT Te (14.7%) “\"r_.!_ 2 7%k
1995 Hara et al™ T2 MEI 32% ’
2012 Kobayashi et al™ 71 71 MEI T4.6%:57.7%
S8 ()
p=0.022
28.3% 6.6% }
S5 (+)
5.6%T
Vanable AF (n = 4m} S5E (n = E{I]} P Value HE 1.?8?+ 9524 O 1.089-2.933
T
Age, yrs (range) 66.60 £ 10.1 (26—90) 65.83 £ 9.3 (26—E8) 0.228 N 2 @ T 00 1
40—49 22 (5.5%) 40 (5.0%)
50—59 70 ( I?S%} 139 ( |?45§:} Risk Factors p Value OR 95% CI
Hl—69 137 (34.3%) 300 (37.5%)
_ Age (per 10-yr increase) <0.001 1.609 1.237=2.091
T0=T9 134 (33.5%) 277 (34.6%) Men 0,083 1005 0.613—1.649
=80 34 (8.5%) 38 (4.8%) Valvular AF 0.012 3.157 1.287=7.741
Women 131 (32.8%) 274 (34.3%) 0.650 Congestive heart disease 0.330 0.629 0.248—1.598
- Hypertension 0.016 1.849 1.122-3.045
Hypertension 229 (57.3%) 479 tSQ.QE{-} 0.354 DM 0,850 pebin 05651540
DM 95 (23.8%) 184 (23.0%) 0.172 Vascular disease 0.390 0.689 0.295—1.611
Dyslipidemia T2 (18.0%) 128 (16.0%) 0411 CKD 0467 1.252 0.683=2.294
1 1 el —
CHF (ejection 28 (7.0%) 1 (0.1%) <0.001 Left aial size 02z LT 0%emlol
fraction .
<356) Cha et al. Am J Cardiol 2014;113:655-661)
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Subclinical AF and CVA risk

Risk of Ischemic Stroke or Systemic Embolism

Cumulative Hazard

1.0+
0.08+
0.3+ 0.06-
i Subclinical atrial tachyarrhythmias present
0.6~ 0.04
0.4 0.024 R .
Subclinical atrial
W= tachyarrhythmias absent
0.00 T T T T T
0.2+ 0 0.5 1.0 1.5 20 2.5
el —
0.0 — f - - -— - — _‘ _______ —————— ; .........
0 0.5 1.0 1.5 2.0 2.5

Years of Follow-up

N Engl J Med 2012; 366:120-129
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m Aspirin

m Aspirin + Clopidogrel

m Warfarin

m NOAC (Novel oral anticoagulation agent)
m Device

oSk . . . . .
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Warfarin

Cow bleeding with sweet clover (1920) Rodenticide (1950)

LaterS

WARFARIN

} BAIT
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Oral thrombin

Warfarin Warfarin ey ar -
Anticoagulantin o mechanism clinical trials ~ and Xa inhibitors
spoiled sweet clovefirst clinical use of 4- elucidated (J.
(K.P. Link) hydroxycoumarin Suttie)  Warfarin

l dosing/INR

&

l l

]

Heparin Clinical use of Cont infusion of

discovered by heparin heparin; aPTT LMWH trials

medical student Requirement for monitoring

(McLean) plasma cofactor LMWH Fondaparinux
discovered (J. Hirsch) trials

(K. Brinkhous)

(B Wonkwang university school of medicine and hospital
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Affirm trial

P
Value
Sinus Rhythm —— <0.0001
Antiarrhythmic Use | 0.0005
Warfarin Use W <0.0001
Digoxin Use L 0.0005
0) 0.5 1.0 1.5 2.0

Risk Ratio

N Engl J Med 2002; 347: 1825-33.
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Adjusted-dose warfarin compared
with placebo or control

Relative Risk Reduction
(95% CI)

Study Year

AFASAK | 1989; 1990

SPAF | 1991

BAATAF 1990 F
CAFA 1991

SPINAF 1992

EAFT 1993

All trials (n=6)

N=2,900

Warfarin reduce incidence 100'%
of stroke by about 64%

r r. 11 I 1111 1 111 r°r1r1rnrrr1
50% 0 -50% -100%

Favors Warfarin Favors Control
Ann Intern Med. 2007:146:857-867.
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Antiplatelet agent vs placebo

Antiplatelet agent vs VKA

B Study, Year (Reference) Relathva Risk Reduction

(95% Cly C  Study, Year (Reference) Relative Risk Reduction
Antiplatelet agents comparad with (85% )
placebo or control E . Adjusted-dose warfarin compared
AFASAK |, 1989 (2); 1990 (3) H— L With antiplatelat agents : :
SPAF I, 1991 (5) | : i AFASAE |, 1985 (2); 1990 (3) f i ! |
EAFT, 1993 (8) i ! AFASAE I, 1258 (14} ! i , =
' o ' ! o Chinese ATAFS, 2006 (30) — L
ESPS 11, 1997 (13) = { | EAFT, 1993 (8) . i
LASAF, 1857 (17) ! | PATAF, 1999 (16) : E s E .
Dally L . i . SPAF I, 1994 (10) | i
Alternate day I -t ; > AgesThy .' - ' i
UK-TIA, 1999 (18) | i Age>75y ; . —
00 mg dally : I * i - Aspirin trials (n = 8)° !_'_| :
1200 myg dally [ i - ! > ; ;
! ! ACTIVE-W, 2006 (28) H—e—r E
Aspirin trials (n = 7) 'l = ; - NASPEAF, 2004 (25) : ; o |
SAFT, 2003 (23) i F—— i All antiplatelet trials (n = 1) —————— T 17 i T T T 1
; : 100% BO% 0 —50% —100%
ESPS 1I, 1997 (13) i * | i Favors Warfarin Favors Antiplatelet
Dipyridamole (- - i
Combination — | :
I !
All antiplatelet trials (n = 8) ! I RR 38%
T 17T 17T T 17T 17T T°T 1T 17T 17T 1T 17T 17T 17T T1T°1
100% EO% #] 0% —100%
Favors Antiplatelet Favors Placebo

ar Contral

Ann Intern Med. 2007:146:857-867.
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Dual antiplatelet agent vs aspirin

Absolute risk reduction

ol EYRis s Absolute risk
Studied treat. Control treat. reduction {ARK)

thrombo-embolic event (cerebral or systemic) 22.06% 24 43% -23,7%o

stroke (fatal and non fatal) 7,85% 10,79% -29,4%.
ischemic stroke 6.23% 9.07% -28,4%o
myocardial infarction (fatal and non fatal) 2,39% 3.04% -6,5%o

All cause death 21.87% 22.24% -3,7%a

Bleeding 26,88% 17,.21% 9.7%

Major bleeding 6,65% 4.28% 2.4%

Minor bleeding 10,82% 4,63% 6.2%
Haemmorhagic stroke 7,95%0 5,82%. 2,1%so

Fatal bleeding 1.11% 7.14%. 4.0%.
Cardiovascular death 15.91% 15,84% 0,7%o

Fatal stroke 1,86% 2.46% -6,0%o

TE event or ischemic stroke or systemic embolism 22 06% 24 43% -23,7%o
intracranial hemorrhage 1.43% 7,67%o 6,6%o

@j Wonkwang university school of medicine and hospital
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Dual antipilt. Tx : safe and effective?

Table VI. Any fatal or nonfatal ischemic stroke.

Intervencion

Apixaban
Aspirin

Aspirin and clopidogrel

Dabigatran
Placebo
Rivaroxaban
Warfann

Apoaban

1
2.42 (1.50-3.71)
1.83 (1.04-3.44)
0.97 (0.49-2.03)
3.45 (1.97-6.28)
0.95 (0.47-1.97)
1.04 (0.67-1.62)

Aspirin

1

0.75 (0.52-1.26)
0.40 (0.22-0.80)
1.43 (0.97-2.26)
0.39 (0.21-0.78)
0.43 (0.32-0.60)

Table Xl. Intracranial hemnrrhagr-:.

Intervention

Apixaban
Aspirin

Aspirin and clopidogrel

Dabigatran
Warfarin

Apixaban

1

1.22 (0.34-4.75)

2.29 (0.39-13.57)
0.86 (0.15-4.72)
2.39 (0.79-7.84)

Aspirin and Clopidogrel

1
0.53 (0.25-1.09)
1.87 (1.05-3.26)
0.52 (0.25-1.02)
0.56 (0.35-0.87)

Aspirin

1

1.90 (0.54-6.81)
0.69 (0.10-5.16)
1.95 (0.45-9.29)

Comparator
Dabigarran Placeba Rivaroxaban Warfarin
1
3.52 (1.75-7.23) 1
0.97 (0.43-2.14) 0.27 (0.13-0.55) 1
1.06 (0.60-1.86) 0.30 (0.20-0.47) 1.09 (0.62-1.95) 1
Comparator
Aspirin and Clopidogrel Dabigatran Warfarin
1
0.36 (0.04-3.98) 1
1.03 (0.15-7.59) 2.78 (0.83-9.91) 1

Clin Ther. 2013;35:967-984

{
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WarfarinA\l=22| H0i==

m Patients factor
= Perceived risk>benefit
= Patients unreliable
= Difficulty of maintaining therapeutic INR

m Physician factor

s Underestimated risk of stroke and overestimate risk of
bleeding

= Physicians believe patients will refuse therapy
= Monitoring was inconvenient

Arch Intern med 2000:160:41-46
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Narrow therapeutic range
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C INR Prothrombin Time Ratio

N Engl J Med 1996; 335:540-546
Ann of int med 1994:;120:897-902
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HVKA+AP BVKA EAP [None

100%

12 1.4 122
15.5 217 16.8 16.2

80%

60%

Rate (%)

40%

20%

0%

Overall 0 (n=277) 1(n=1259) 2 (n=1964) 3 (n=2288) 4 (n=2046) 5 (n=1237) 6t 9
(n=9971) (n=890)
CHA,DS,VASc score

GARFIELD data

Wonkwang university school of medicine and hospital



VKA use in real worlid

Preliminary data

m Vitamin K antagonists m Factor Xa inhibitors/direct thrombin inhibitors

100%

80%

N I I I I I I I I
- IIIIIIIIIIIIIII
0% E—

19 countries in
GARFIELD Cohort 1 (n=10,614)

GLOBAL

GARFIELD data

Wonkwang university school of medicine and hospital



Optimal INR(2-3) : easy to achieve?

O Total TIMale [ Female

45

35

Proportion of optimal INR level (%)
S

- Total <49 50-59 60-69 70-74 75< (years)
Total 2370 334 468 757 393 418
Male 1371 192 288 447 230 214
Female 999 142 180 310 163 204 KORAF data

‘ 7 Wonkwang university school of medicine and hospital



Optimal INR(2-3) : easy to achieve?

50< | 0.3
45-49]02
4.0-44 |04
35-39 [ 12

3.0-34 4.1
2.5-2.9 113.2

INR

2.0-2.4 29.2

1.5-1.9 1323

0 5 10 15 20 25 30 35 (%)

KORAF data

;ﬁ Wonkwang university school of medicine and hospital



Guideline for anticoagulation in AF
2012 ESC focused update

Atrial fibrillation

v

Valvular AF*

Yes

l No (i.e.. non-valvular AF)

Yas

<65 years and lone AF (including females)

I

Assess risk of stroke
(CHA DS -VASc score)

YooYy

Y

0 | 21

No antithrombotic
therapy

Oral anticoagulant therapy

(HAS-BLED score)

and preferences

Assess bleeding risk

Consider patient values

N

Age (years)

<h5 .0 (Reference)

65-74 2.97 (2.54-3.48)
=75 5.28 (457-6.09)
Female sex L7 (1.11-1.22)

Previous ischaemic stroke

281 (268-2.95)

i
|
v

NOAC

VKA

Intracranial bleeding 1.49 (1.33-1.67)
Vascular disease (any) I.14 (1.06-1.23)
* Myocardial infarction 1.09 (1.03-1.15)
* Previous CABG .19 (1.06-1.33)
* Peripheral artery disease 1.22 (1.12-1.32)
Hypertension L7 (1.11-1.22)
Heart failure (history) 0.98 (0.93-1.03)
Diabetes mellitus .19 (1.13-1.26)
Thyroid disease 1.00 (0.92-1.09)
Thyrotoxicosis 1.03 (0.83-1.28)

(@) Wonkwang university school of medicine and hospital




ESC/CCS/AHA guideline

Kirchhof P, et al. European Heart Journal (2013) 34, 1471-1474

Anticoagulant therapy in atrial fibrillation Yes
based on the ACCF/AHA/HRS 2011 _
update, the ESC 2012 update, and the CCS
2011 update of AF guidelines No (i.e. non-valvular AF)
Yes

< 65 years and lone AF (including females)

No

vV
Initial stroke risk assessment (CHADS, factors)

prior stroke/TIA: 2 points
age 2 75 years, hypertension, diabetes, heart failure: 1 point

|
v v

0-1 22

v

Further assessment of low- to intermediate stroke risk patients
(ACCF/AHA/HRS: ‘less validated risk factors’,
CCS: ‘VASc factors’, ESC: ‘CHA,DS,VASc score’)
age 64-74, vascular disease, female gender: 1 point each

I A4
1 |€ > 22
T
\ 4 ki okl =
CCS: aspirin for females or vascular i ESCoat prefered (sl patents) Y
‘ disease <65 years = —-_l .; ) — CCS:‘OA':. forqge 6:;74 olr .______) Oral anticoagulation
! : N vascular disease and female
ACCF/AHA/HRS: either ASA or nothing : : 11 ACCF/AHA/HRS: either ASA or OAC
i
i \ 4
1 ACCF/AHA/HRS: no preference
| : I CCS: NOAC preferred
: 1! ESC: NOAC preferred
11
\ 4 VWY \ 4
No antithrombotics Aspirin NOAC < > VKA

@; Wonkwang university school of medicine and hospital



In this patient...

CHA,DS,-VASC score
- CHF

- HTN

- Age=7/5

- DM

- Stroke or TIA

- Vascular disease

- Age=65

- female

Indication for warfarin Tx

O B O O~ O »

@;@ Wonkwang university school of medicine and hospital



ESC guideline for antithrombotic
Tx in PCI Pt.

Low bleeding risk Low stent thrombosis risk and low bleeding risk
Elective BMS* BMS
DES

Elective DES (-olimus)

Elective DES (paclitaxel) imo 6mo 12 mo

ACS + BMS/DES | High stent thrombosis risk and low bleeding risk

Tmo 6mo 12mo saac
High bleeding risk™* BMS
S
Elective BMS DE
ACS + BMS Tmo 6mo 12mo
Any stent thrombosis risk and high bleeding risk
Tmo ©6mo 12mo B

BMS

DES NOTRECOMMENDED

I I |
1mo 6 mo 12mo

. VKA + ASA + Clopidogrel . VKA + Clopidogrel VKA

(or ASA)

&l

=
&



WOEST trial

m Dual(clopid+VKA) vs Triple(Clopid+asp+VKA)
B 573 patients, 1lyr

m Ml (3.2% vs 4.6%), stroke (1.1% vs 2.8%), target
vessel revascularization (7.2% vs 6.7%), stent
thrombosis (1.4% vs 3.2%)

» did not differ significantly between the groups
m All-cause mortality : 2.5% vs 6.3%; P=0.027

B The combination of the ischemic end points
occurred : 11.1% vs17.6% (hazard ratio, 0.56; 95%
confidence interval, 0.35-0.91)

LN
&)
B )
S 2%

G 087



WOEST trial

100= = Triple-therapy group
— Double-therapy group
90
80~
704

Cumdative incidence (%)
8
1

40-
30+
HR 0-60 (95% 0 0-38-0-94) p=0-025
20— 17.6%
e
11.1%
10 - K_————//_/_/—"/ _'_'_"’_'_,___,—-
0 ‘—'_"_/‘_’—’-
0 3'0 60 9'0 120 180 27'0 365
Number at risk Tinn(cav)
Tripletherapy 284 272 270 266 261 252 242 223
Doubletherapy 279 276 273 270 266 263 258 234




In this patient...

CHA,DS,-VASC score 4

- CHF 0

TN 1 OPD1
- Age=7/5 0 OPD2
_ DM . OPD3
- Stroke or TIA 0 OPD4
- Vascular disease 1 OPD>
- Age=65 1 OPD6
- female 0 OPD7

PCI(DES) d/t AMI

1.6
4.0
2.8
4.2
1.8

3.5
3/3.5
3/3.5

NOAC

@L@ Wonkwang university school of medicine and hospital
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Z A8t INR & AFXI Dt target
INR(2.0-3.0)2 40% O] A} &1 0f Lt
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Novel oral anticoagulant (NOAC)

INTRINSIC PATHWAY
Damaged Surface
Kininlogen
/\‘
m Xﬂ. Trauma
s—— l
E3 Xl
/"_\‘ ‘/"\
n 1Xa Vila
- l 44— Trguma .
l Rivaroxaban
B w.  m’ Apixaban
l- Edoxaban
Betrixaban
) —
w <~ Dabigatran
" " /_\
S p— P
-
Cross-linked
L fibrin clot

q\@@; Wonkwang university school of medicine and hospital
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Novel oral anticoagulant (NOAC)

Dabigatran (RE-LY)™"!

Rivaroxaban (ROCKET-AF)?

Apixaban (ARISTOTLE)"

Drug characteristics

Mechanism Oral direct thrombin Inhibitor Oral direct factor Xa inhibitor Oral direct factor Xa inhibitor
Bloavallability, % & &0-80 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.ld. 20 mg od. 5mgb.ld

Dose in renal Impairment | |10 mg b.l.d. 15 mg od. (if CrCl 30-49 mUmin) | 2.5 mg b.i.d.

Special considerations

Intestinal absorption Is pH-dependent and Is
reduced in patients taking proton pump inhibitors

Higher levels expectad In patlents
with renal or hepatic faillure

Increased risk of bleeding In patients taking
verapamil/amiodarone/quinidine/ketoconazole

Activity lower In fasted patients so
should be taken after food

839

Wi o

1) Wonkwang university school of medicine and hospital



Dabigatran : RE-LY trial

4.0 m Dabigatran 110mg
[ Dabigatran 150mg
3.5 B Warfarin (INR 2-3)

Stroke/embolism Major bleeding ICH

N Engl J Med 2009; 361 : 1139-51.

@ Wonkwang university school of medicine and hospital



Rivaroxaban : ROCKET AF

100+
90 69
80 5+

Warfarin

Rivaroxaban

Cumulative Event Rate (%)
w1
T

24
40
1-
30+
0 T T T T T T 1
20+ 0 120 240 360 480 600 720 240
10
0= T T T T T T 1
0 120 240 360 480 600 720 840
Days since Randomization
. Rivaroxaban Warfarin Hazard Ratio
No. at Risk Variable (N=7111) (N=7125) (95% Clyi P Value3
Rivaroxaban 7081 6879 6683 6470 5264 4105 Events Event Rate Events Event Rate
Warfarin 7090 6871 6656 6440 5225 4087 no./100 no. /100
no. (%) patient-yr no. (%) patient-yr
Principal safety end point: major and nonmajor 1475 (20.7) 14.9 1449 (20.3) 14.5 1.03 (0.96-1.11) 0.44

clinically relevant bleeding§

Major bleeding

Any 395 (5.6) 3.6 386 (5.4) 34 1.04 (0.90-1.20) 0.58
Decrease in hemoglobin =2 g/dI 305 (4.3) 2.8 254 (3.6) 23 1.22 (1.03-1.44) 0.02
Transfusion 183 (2.6) 1.6 149 (2.1) 1.3 1.25 (1.01-1.55) 0.04
Critical bleedingq 91 (1.3) 0.8 133 (1.9) 12 0.69 (0.53-0.91) 0.007
Fatal bleeding 27 (0.4) 0.2 55 (0.8) 0.5 0.50 (0.31-0.79) 0.003
Intracranial hemorrhage 55 (0.8) 0.5 84 (1.2) 0.7 0.67 (0.47-0.93) 0.02
Nonmajor clinically relevant bleeding 1185 (16.7) 11.8 1151 (16.2) 11.4 1.04 (0.96-1.13) 0.35




Percent with Event

Apixaban : ARISTOTLE

B Risk of Stroke

Warfarin

Apixaban

Percent with Event

0 éi 1l2 ‘Il8 2l4 3l0
Months

Apixaban 212 patients, 1.27% per year

Warfarin 265 patients, 1.60% per year

HR 0.79 (95% CI, 0.66-0.95); P (superiority)=0.011

m Risk of major bleeding

8 1 Warfarin

4 A Apixaban

0 6 12 18 24 30
Months

Apixaban 327 patients, 2.13% per year

Warfarin 462 patients, 3.09% per year
HR 0.69 (95% CI, 0.60-0.80); P<0.001

% @ Wonkwang university school of medicine and hospital



Novel oral anticoagulant (NOAC)

Baseline patient characteristics
Age, years 71.5 £ 8.7 (mean £ 5D) 73 (65-78) [median (interquartle | 70 (63-76) [median (Interquartile range)]
range)]
Male sex, % 63.6 61.3 64.5
CHADS, (mean) 21 35 21
Qutcomes (% per year)
Warfarin | Dabigatran |50 | Dabigatran 110 | Warfarin | Rivaroxaban Warfarin | Apixaban
(n=6022) | (n=6076) (n=6015) (n=T7133) | (n=T7131) (n=908l) | (n=9120)
(RR.95% CI; (RR, 95% CI; (HR, 95% CI; (HR, 95% CI;
Pvalue P valug P value Pvalue
Strokefsystemic embolism | 1.6% I.11 (0.8, 1.53 (0.91, 24 2.1(0.88,075-1.03; | 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,
Pfor superiority§|IP for non-inferioricy <0.001, F for P =0.01 for superiority)
<0.001) <0.001) superiority = 0.12)
IT
Ischaemic stroke l.2 0.92 (0.76, 134 (.11, 1.42 1.34 (0.94,0.75-1.17; | 1.05 0.7 (0.92,0.74-1.13;
0.60-0.98; 0.89-1.40; P=0.581) P=0.42)
P=10.03) P=0.35)
Haemorrhagie stroke 0.38 0.10 (0.2, 0.12 (0.31, 0.44 0.26 (0.5%,0.37-0.93; | 047 0.24 (0.51,0.35-0.75;
0.14-0.4%; 0.17-0.56; P=0.024) P <0.001)
P<0.001) P <0.001)

Major bleeding 336 3.1 (093, 2.71 (0.80, 3.6 (P=0.58) 69,
0.81-1.07; 0.69-0.93; P <0.001)
P=031) p = 0.003)

Intracranial bleeding 0.74 0.30 (040, 0.23 (031, 0.5 (0.67;0.47-0.93; 0.33 (0.42,0.30-0.58;
0.27-0.60; 0.20-0.47; P=002) P <0.001)
P <0.001) P <0.001)

@L@ Wonkwang university school of medicine and hospital




Novel oral anticoagulant (NOAC)

Outcomes (% per year)

Dabigatran (RE-LY)™"!

Rivaroxaban (ROCKET-AF)?

Apixaban (ARISTOTLE)"*

Gastrointestinal bleeding 1.51 (1.50, .12 (1.10, 3.2 (P<0.001) 0.76 (0.89,0.70-1.15;
I.19-1.89, 0.86-1.41; P=037)
P <0.001) P=10.43)

Myocardial infarction 0.64 0.81 (1.27, 0.82 (1.29, LI 0.9 (0.81;0.63-1.06; 0.6l 0.53 (0.88, 0.66-1.17;
0.94-1.71; 096-1.75; P=0.12) P=10.37)
P=0.12) P=10.09)

Death from any cause 4.13 3.64 (0.88, 3.75 (051, 22 1.9 (0.85;0.70-1.02, 3.94 3.52 (0.89,0.80-0.99;
0.77-1.00, 0.80-1.03; P=10.07) P=0.047)
P=0.051) P=0.13)

% Discontinuation at the | 10.2 15.5 14.5 222 237 27.5 5.3

end of follow-up

% Discontinuation/year 5.1 78 7.3 1.7 12.5 153 14.1

.4 )3 Wonkwang university school of medicine and hospital



Study

All cause stroke

RE-LY
ROCKET AF
ARISTOTLE

Subtotal (l-sguared = 55.9%, p = 0.104)

Ischemic stroke

RE-LY
ROCKET AF
ARISTOTLE

Subtotal (l-squared = 0.0%, p = 0.522)

Hemorrhagic stroke

RE-LY
ROCKET AF
ARISTOTLE

Subtotal (l-sguared = 52 2%, p = 0.124)

*

0.66 (0.53,

0.88 (0.75
0.80 (0.67
0.78 (0.67

0.77 (0.61
0.91 (0.73
0.92 (0.75
0.87 (0.77

0.26 (0.14,

0.58 (0.37
0.51 (0.35
0.45 (0.31

0.82)
,1.03)
, 0.95)
,0.92)

,0.99)
,1.13)
,1.14)

. D.ag)

0.50)
,0.92)
L 0.75)
. 0.68)

niN,
RR (95% Cl) NOA

13476076
2697081
229120
B16/22277

11176076
156/7061
1629120

42922257

12/8076
ZT061
40/8120
B1/22257

Novel oral anticoagulant (NOAC)

n/M,
Warfarin

20206022
306/7090
2658081
TT3/22193

1426022
172/7082
175/9081

4822185

456022
S0/TO&2
TEA081
173/22185

a
Weight

28.57
arz22
34.20
100.00

2729
3593
36.78

100.00

24.45
34.94
40.60
100.00

25

|

&

Favars NOA Therapy

|
2

Favors Warfarn Therapy

(& @

I
4

Corey et al. Am J Cardiol 2012;110:453- 460)
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Novel oral anticoagulant (NOAC)

Study

Major bleeding

RE-LY

ROCKET AF
ARISTOTLE

Subtotal (-sguared = 87.2%, p = 0.000)

Intracranial bleeding

RE-LY
ROCKET AF
ARISTOTLE

Subtotal (l-sguared = 54.9%, p = 0.109)

Gl bleeding

RE-LY

ROCKET AF
ARISTOTLE

Subiotal (l-sguared = 82.5%, p = 0U003)

i
-

*

.——+—

0.94 (0.82
1.03 (089
0.70 (0.61

088 (0.71

0.41 (0.28
0.66 (0.47
0.42 (0.31

0.49 (0.36

1.50 (1.20
146 (118
(.88 (0.6A

1.25 (0.91

. 1.07)
L 1.18)
. 0.81)

. 1.09)

, 0LB0)
. 0.92)
. 0.59)

. 0.66)

. 1.89)
L 1.78)
L 1.14)

. 1.T2)

nMN
RR (95% Cl) NOA

3986076
385N
A27/a088

11222275

366076
55111
5218088

143022275

18206076
2247111
105/8088

511/22275

/M,
Warfarin

42116022
3BGMT125
4629052

1269022199

87022
B4/T125
1223052

283722199

1206022
1547125
1189052

383722199

%
Weight

3355
3328
3313

100.00

3018
3423
3558

100.00

3348
3474
nar

100.00

25

I

5 1

Favars NOA Therapy

| I
2 4

Favors Warfarin Tharapy

Corey et al. Am J Cardiol 2012;110:453- 460)
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Indirect comparison btw NOACs

EFFICACY ENDPOINTS -
Stroke or systemic embolism —B—:— : Dabigatran 110
| —— . _Dabigatran 150 |
. —— | Rivaroxaban
stoke e _E_'r_ ....................................... . Dabigatran 110
| S Dabigatran 150 |
—— Rivaroxaban
Ischemic or uncertain fype of stroke - h S h h —-B-+ S S h h :  Dabigatran 110
e | Dabigatran 150
- S Rivarcxaban
Heamarrhagic stroke - “: —s— Dabigatran 110
! = Dabigatran 150 |
a Rivarcxaban
Systemic embolism v Dabigatran 110
! Dabigatran 150
i = - Rivarowaban

Mondizabling stroke i Dabigatran 110
\ Dabigatran 150
I T f | | |
0.2 0.5 1.0 2.0 5.0 10.0
Favors Apixaban Favors alternative

Lip et al. J Am Coll Cardiol 2012;60:738-46
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Indirect comparison btw NOACs

Rivaroxaban

OTHER ENDPOINTS

i
Myocardial infarction —E—E— : Dabigatran 110
— + Dabigatran 150
R & o :

Rivarocxaban

Pulmonary embolism 2 ‘ Dabigatran 110
& T Dabigatran 150
:

BLEEDING ENDPOINTS Fvarexaban
Molrbleoding [ —'EP—: ........................................ Dabigatran 110
: : ! Dabigatran 150
! ! Rivaromban
Dabigatran 110
Dabigatran 150
Rivaroxaban
Dabigatran 110
Dabigatran 150
Rivanoxaban
S S = — Dabigatran 110
- — Dabigatran 150
_ Rivaroxaban
Gastrointestinal bleeding : — e . Dabigatran 110
—_— ! Dabigatran 150
\ ;  Rivaroxaban
Extracranial or unclassified bleeding S —a— o Dabigatran 110
Dabigatran 150
Rivaroxaban

Major or CAMNM bleeding

Life-thraatening bleading

Intracranial bleeding

I r J | | |
0.2 0.5 1.0 2.0 5.0 10.0
Favors Apixaban Favors alternative

Lip et al. J Am Coll Cardiol 2012;60:738-46
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Novel oral anticoagulant (NOAC)

Stroke or Systemic

HR (95% CI)
o o o o M (e
Py - o oo —_ [ .

Embolism

dabigatran

dabigaran  rivaroxaban  apixaban

f10mgB.D. 20mgQD.  5mgB.LD.

Major Bleeding

—
-

- o
—
—.—

—y
0
3 08 }
: '
2 05
i
L 04
02
0
dabigatran dabigatran  \rivaroxaban{  apixaban
150mgB..D. \ 110mgB.LD. /20mgQ.D. \ _5mgB.lD.

De Caterina R, et al. J Am Coll Cardiol 2012:59:1413-25

oSk . . . . .
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New option : LAA occlusion
device

[T S wa

Protect-AF study : warfarin vs device

Watchman Device positioned in LAA

Device Contral Posterior Probabilities
Events/Pt-Yrs  OR/100 Pt-Yrs (95% Cl)  Events/PtYrs  OR/100 Pt-Yrs (95% Cl) RR* (95% Cl) Noninferior  Superior
Primary efficacy 31,/1,025.7 3.0 (2.1-4.3) 24/562.7 4.3 (2.6-5.9) 0.71 (0.44-1.30) 0,99 0.88
lschemic stroke 19/1,026.3 1.9 (1.1-2.9) B/564.9 1.4 (0.6-2.4) 1.30 (0.86-3.60) 0.76 048
CV/ unexplained 11,/1,050.4 1.0 {0.5-1.8) 16/573.2 2.8 (1.5-4.2) 0.38 (0.18-0.85) 0,99 0.99
death
Hemarrhagic stroke 3,1,050.3 0.3 (0.1-0.7) 7/571.0 1.2 (0.5-2.3) 0.23 (0.04-0.79) 0,99 0.99
Systernic embalism 3,/1,049.8 0.3 (0.1-0.7) 0/573.2 0 — — —
All stroke 21/1,026.3 2.0 (1.3-3.1) 15/562.7 2.7 (L.5-4.1) 0.77 (0.42-1.62) 0,99 0.73
All-cause mortality 34,/1,050.4 3.2 (2.3-4.5) 26/573.2 4.5 (2.8-8.2) 0.71 (0.46-1.28) 0,99 0.85
Primary safety 54,/979.9 5.5 (4.2-7.1) 2/554.6 3.6 (2.2-5.3) 0.53 (0.95-2.70) — —
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m Rate control only

m Sinus rhythm conversion :
electrical/phamarcological

s S oy . . _ .
f{)/ Wonkwang university school of medicine and hospital



ESC guideline

Recommendations Class? Level®

Rate control should be the initial approach in elderly patients with AF and
minor symptoms (EHRA score 1).

Rhythm control is recommended in patients with symptomatic (EHRA score
= 2) AF despite adequate rate control.

Rate control should be continued throught a rhythm control approach to
ensure adequate control of the ventricular rate during recurrences of AF.

Rhythm control as an initial approach should be considered in young
symptomatic patients in whom catheter ablation treatment has not been lla
ruled out.

Rhythm control should be considered in patients with AF secondary to a
trigger or substrate that has been corrected (e.g. ischaemia, hyper- lla
thyroidism).

Rhythm control in patients with AF and AF-related heart failure should be
considered for improvement of symptoms.

@@} Wonkwang university school of medicine and hospital
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Recent-onset AF

v

Yes No
Electrical
Patient/physician cholce
L l Pharmacelogical
Emergency Elective l
Severe Moderate MNone
Electrical Intravenous Intravenous Intravenous Pill-in-the-pocket
cardioversion amiodarone ibutilide® flecainide (high dose oral)®
vernakalant® ibutilide flecainide
propafenone propafenone

lbutilide should net be given when significant left ventricular hypertrophy

=1.4 cm) is present.

Wernakalant should not be given in moderate or severe heart failure, acrtic
tenosis, acute coronary syndrome or hypotension. Caution in mild

wart failure.

"Pill-in-the-pocket technique — preliminary assessment in a medically safe
mnvironment and then used by the patient in the ambulatory setting.

vernakalant

v

Intravencus
amiodarone

Intravencous
amiodarone

L]

S
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Atrial Fibrillation

> 2 days < 2 days

—1 3 weeks warfarin

Cardioversion
TI?E 4 weeks warfarin?
[ | (INR 2.0-3.0)
LA/LAA thrombus No thrombus
6 weeks warfarin
I Repeat TEE 1 Cardioversion [~
I
[ |
Thrombus No thrombus 4 weeks warfarin
(INR 2.0-3.0)

;ﬁ Wonkwang university school of medicine and hospital
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Electrical cardioversion
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& 2= cardioversion

aVR

avL

aVF

V1

V2

V3

V4

V5

Ve

L A~
VAN AN AN
o —~ —— T ————

" N N
A NN N

L— —~—— —N—

| P20 msec
3 BPM

i
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& 2= cardioversion
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Ol At === ollOF BICIEH?

Thromboembolic risk7} =& 420 = wafarinsEHo|l 2| eF thromboembolic

complication= 2| #oH heparing & | etC}. thromboembolic riskJ| &=
T 0| AL 2 A20= heparint Al REHS BIEA| Aldier ZHe= glon] A
2ol e Meltd o e MEoth(x & 8)

) — 1= T O
High Moderate Low
Prosthetic valve Localization Mitral
Aortic single-leaflet
Two prosthetic heart valves Aortic valve and = 2 TE Aortic valve and < 2 TE
risk factors*® risk factors*

Type First generation valve: Bi-leaflet tlting disc type

caged-ball valve (e.g., Starr-Edwards) (e.g., St. Jude, Carbomedics)

Single-leaflet tilting disc type
(e.g., Bjork-Shiley, Medtronic-Hall)

Chronic atrial fibrillation (AF) Recent history of stroke or = 2 TE risk factors* Lone AF, = 65 yr old,
transient ischemic attack (TIA) and < 2 TE risk factors*
Rheumatic mitral valvular heart disease

Venous thromboembolism (VIE) Recent (= 1 month) episode of VIE VTE episode = 6 months
Cancer VTE recurrence associated
Antiphospholipid antibody with previous warfarin
Chronic cardiac or pulmonary disease interruption

Perioperative substitution Strongly recommended Should be considered Optional

anticoagulant therapy
*Thromboembolism (TE) risk factors include atrial fibrillation, atrial dilatation, left ventricular dysfunction, cardiomyopathy, history of a
TE event (TIA or stroke), hypertension, diabetes mellitus, age > 75 yr.
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Take home massage
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